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Abstract

Purpose The use of high-dose chemotherapy and radiotherapy combined with haematopoietic stem cell transplantation (HSCT)
may negatively affect a woman’s reproductive potential. Reproductive outcomes such as infertility are a major concern for
women who undergo treatment for a haematological cancer diagnosis.

Objective This systematic review and meta-analysis explores reproductive outcomes following a haematological cancer requir-
ing HSCT.

Methods Electronic databases were searched to identify studies that reported on reproductive outcomes after treatment for a
haematological cancer diagnosis. Studies were included that reported on pregnancy and reproductive outcomes following HSCT
for a haematological malignancy.

Results The meta-analysis included 14 studies, collectively involving 744 female patients. The subgroup analysis showed an
overall pooled estimated pregnancy rate, for autologous or allogeneic HSCT recipients, of 22.7% (n = 438). There were 25% (n =
240) of women who became pregnant after autologous HSCT compared with 22% (n = 198) who subsequently became pregnant
following allogeneic HSCT.

Conclusions This meta-analysis reflects low pregnancy rates for cancer survivors desiring a family. However, live births are
improving over time with new technology and novel therapies. Hence, female cancer patients should be offered timely discus-

sions, counselling and education around fertility preservation options prior to starting treatment with gonadotoxic therapy.
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Introduction

Over the last decade, multimodality treatment has improved
the overall survival for patients with a haematological malig-
nancy globally [1, 2]. Haematological malignancies account
for 17% of all cancers diagnosed in women of reproductive
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age (15-44 years) [3]. Adolescent and young adult (AYA)
female patients aged 15-25 years of age (50% Hodgkin’s
lymphoma (HL), 23% non-Hodgkin’s lymphoma (NHL),
11% acute lymphoblastic leukaemia (ALL)) have a different
incidence rate for haematological diagnoses compared with
adult female patients aged 2645 years (44% NHL followed
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by 28% HL, 13% acute myeloid leukaemia (AML) and 4%
ALL) [4-8]. Few new cases of chronic lymphocytic leukae-
mia (CLL) (2.08%) are diagnosed annually in adult women
[9]. Approximately 40% of all cancers diagnosed in pediatric
patients (0—14 years) are haematological malignancies [10];
the most common diagnoses include ALL 73%, AML 14%,
HL 7% and NHL 5% [4-8].

Haematopoietic stem cell transplantation (HSCT) may in-
volve chemotherapy and radiotherapy and is usually delivered
at the end of conventional treatment. The type of HSCT re-
ceived is dependent on several factors which include disease
type, availability of donor source, age of patient, general
health of the patient and condition of the patient’s marrow.

Abdominal radiotherapy can have adverse effects on ovar-
ian function by depletion of germ cells and a reduction in
hormone production in the neuroendocrine system [11]. The
extent of damage to the ovaries is correlated with total dose
received and patient age at diagnosis [11]. Even if pregnancy
is achieved, women receiving radiotherapy to the pelvis may
have an increased risk for obstetric complications [12—14].

Additionally, cranial irradiation for malignant central ner-
vous system (CNS) disease [15] has proven to be efficacious,
particularly for leukaemia/lymphoma patients with CNS in-
volvement [16]. However, treatment can cause gonadotoxic
damage to the hypothalamic—pituitary axis resulting in fertility
impairment [17].

Approximately 80% of female patients are at increased risk
for primary or secondary amenorrhoea following HSCT
resulting in infertility [18, 19]. Reproductive-related compli-
cations following HSCT can happen with or without total
body irradiation (TBI) and may include uterine dysfunction,
premature ovarian failure, graft versus host disease (GVHD)
of the genitalia (often under diagnosed) and increased compli-
cations during pregnancy [20].

Historically, patients diagnosed with haematological ma-
lignancies have not been offered fertility preservation (FP)
procedures, except those diagnosed with lymphomas, due to
the acute presentation of patient’s requiring urgent treatment.
For post-pubertal women undergoing FP, time is required for
women to proceed with oocyte and/or embryo cryopreserva-
tion. This may not always be possible for some patients where
urgent start to cancer treatment is required.

Ovarian tissue cryopreservation (OTC) is a technique used
to collect and preserve ovarian tissue which is re-implanted
when a patient is ready to start a family [21, 22]. In pre- and
post-pubertal patients, ovarian tissue may be collected without
delay of cancer treatment and preserved for re-implantation
when a patient is ready to start a family (OTC). OTC has
shown increasing success in AYA and adult patient’s diag-
nosed with haematological malignancies and solid tumors,
with over 140 live births having been reported up-to-date.
However, ovarian tissue may be contaminated with malignant
cells, potentially inducing disease recurrence after
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autotransplantation. Not only is the use of OTC contraindi-
cated for leukaemia patients, but the risk is also present in
various other cancer types (neuroblastoma, bone tumours,
etc.) and therefore cannot be ruled out by present technologies
due to safety of autotransplantation of thawed ovarian tissue
and the possible contamination with malignant cells that may
induce disease recurrence [23]. OTC has been used for both
pre- and post-pubertal cancer patients who are well enough to
undergo surgery and this technique is no longer considered
experimental [24]. As of 2018, there have been over 140 live
births reported after ovarian tissue transplantation of previous-
ly cryopreserved and thawed ovarian tissue [25-35]. Studies
by Donnez et al. [36] and Van der Ven and colleagues [37]
report pregnancy and birth rates of 29% and 23%, and 33%
and 25%, respectively.

In vitro maturation (IVM) of oocytes from surgically ob-
tained ovarian tissue provides haematological patients with an
additional opportunity of FP without the risk of reseeding
malignant cells. This method can be conducted on a day-to-
day basis and therefore does not delay cancer treatment.
Implantation rates per embryo transfer are reported to be 15—
20% and clinical pregnancy rates range around 30—40%.
However, IVM is still considered experimental [38].

Creux and colleagues [39] report clinical pregnancy and
live birth rates of 23.5% per embryo transfer and 38.1% per
patient respectively using this technique. Generally, clinical
pregnancy and implantation rates per embryo transfer are re-
ported to be around 35-40% and 15-20%, respectively, in
women with infertility, after IVM of immature oocytes [40].

Ovarian transpositioning, also known as oophoropexy, has
been used successfully in reducing the risk of ovarian damage
by irradiation in lymphoma patients [41]. Administration of
gonadotrophin-releasing hormone (GnRH) is contraindicated
in children because the hormonal treatment, in adolescents,
shows no clear benefit; therefore, it should not be a sole FP
measure [42].

To date, there has not been a meta-analysis published fo-
cusing on reproductive outcomes following a haematological
cancer diagnosis. The aim of this systematic review and meta-
analysis was to report on reproductive outcomes following
HSCT for a haematological malignancy in female patients.

Methods
Search

This study was conducted according to the Preferred
Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) Statement (Fig. 1) and PROSPERO
(CRD42018100337). We performed a detailed electronic
search using search engines MEDLINE (OVID) 1995—
July 2018 and EMBASE 1995-July 2018 to search for
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Duplicates excluded
(n=3)

Full-text articles excluded, with
reasons (80)

Exclusion criteria:

e Less than 10 patients (n=6)

e Conference paper (n=9)

e haematological cancer
could not be differentiated
from other disease data
(n=18)

e No reproductive data (n=15)

Fig. 1 PRISMA flow diagram of the study selection process

the following terms “haematological neoplasm”, “bone
marrow transplant”, “BMT”, “autologous BMT”, “allogen-
ic BMT”, “haematological cancer”, “leukemia”, “acute
myeloid leukemia”, “acute lymphoblastic leukemia”,
“chronic myeloid leukemia”, “chronic lymphocytic leuke-
mia”, “lymphoma”, “Hodgkin’s disease”, “non-Hodgkin’s
disease”, “Myelodysplastic syndromes”, “fertility”, “preg-
nancy” and “birth”. Included papers were also checked for
additional references.

Our literature search was limited to the following study
designs: retrospective medical-chart review studies, random-
ized control studies, survey studies, prospective studies, co-

hort studies and population-based studies.

Data extraction

The data collection tool was designed by 2 researchers (AA,
BG) and was used to screen papers for inclusion and exclusion
eligibility for the review. Abstracts for inclusion were
screened by 2 researchers (BG, JK) and the full text for each
included study was independently reviewed by 2 researchers
(BG, JK).
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e Study is a case report,

review or correspondence

(n=17)

Study selection
Study inclusion

Studies were eligible for inclusion based on the following: (1)
reported on pregnancy and live birth outcomes following
HSCT for a haematological malignancy; (2) published in
English; (3) population included only females; (4) published
in a peer-reviewed journal; (5) had a sample size > 10 patients;
and (6) published between 1 January 1995 and 1 July 2018.

Statistical analysis
Descriptive statistics were used to analyze the frequencies and
means of demographic data (age, study design, cancer diag-

noses and transplant type). Frequencies were also assessed for
type of fertility preservation procedure.

Meta-analyses

The meta-analyses were conducted using a random effects
model with weighted inverse variance methods [43].
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Higgins® I test was used to estimate the approximate propor-
tion of total variability in point estimates that could be attrib-
uted to heterogeneity other than that due to chance. Separate
analyses were conducted for autologous and allogeneic HSCT
recipients. Studies where the type of HSCT was not defined
(autologous vs allogeneic) were excluded from the meta-anal-
ysis. Statistical analyses were performed using STATA release
14.2 (Stata Statistical Software, Stata Corporation, College
Station, Texas, TX, USA) (Fig. 2).

There were no data reported on preterm births (< 37 weeks),
still births or perinatal deaths included in the studies; hence,
only pregnancy, terminations, miscarriages and live birth data
were reported. Additionally, we conducted pooled (combined
data for all included studies) reproductive outcomes following
a haematological cancer diagnosis with HSCT (autologous vs
allogeneic) with or without systemic therapy (Table 2).

Reproductive outcome rates and 95% confidence intervals
(CI) were presented to provide an overall estimate of the effect
of treatment for a haematological cancer diagnosis on repro-
ductive outcomes.

Results
Characteristics of included studies
Of the 94 potentially eligible studies, 14 studies [44—57] met

the eligibility criteria; seven retrospective medical-chart re-
view studies [47, 4953, 56], three survey studies [45, 54,

55] and four cohort studies [44, 46, 48, 57]. The studies were
conducted in different geographical regions: two were from
the Americas (USA and Canada) [47, 56], seven from Europe
[44, 45, 48, 49, 52, 53, 57], one from Australasia and four
multinational sites [46, 51, 54, 55]. Recruitment of patients
occurred via hospital/wards (71%), or from registries (29%).

In the collective papers, 744 female cancer survivors re-
ceived treatment for a haematological cancer with HSCT (ei-
ther autologous or allogenic). The mean age for all included
female patients at HSCT was 26 years (range 2—60) (mean age
for autologous transplant recipients at diagnosis was
25.7 years, range 20-32 years; and for allogeneic transplant
recipients the mean age was 22.5 years, range 20-27 years)
(Table 1). Treatment details of women from the included stud-
ies who reported a pregnancy after HSCT are detailed in
Table 1.

Patient characteristics and treatment modalities

The most commonly reported haematological diagnoses for
all studies [44-57] were HL or NHL (40%) (these diagnoses
were often reported together), CML (21%), AML (15%) and
ALL (7%). Of the included studies, 49.3% of patients reported
receiving an autologous HSCT; 50.7% of patients received an
allogeneic HSCT.

There were 59 of 744 (8%) female patients who underwent
a FP procedure. Twenty-one (36%) women had OTC (19 di-
agnosed with lymphoma, two women without a specified can-
cer diagnoses). Twelve (20%) women stored embryos (four

Author ES (95% Cl)
1
Babb et al., 2012 —-— ' 0.06 (0.02, 0.14)
Brice et al. 2002 —0—: 0.13 (0.07, 0.21)
1
Carter et al., 2006 - ' 0.05 (0.03, 0.08)
Dittrich et al., 2015 —E—o— 0.45 (0.17, 0.77)
Jackson et al. 1997 E_°_ 0.43 (0.23, 0.66)
1
Lasica et al., 2016 : ————— 0.88(0.64, 0.99)
1
Loren et. al, 2011 E — 1.00 (0.90, 1.00)
Naessen et al., 2014 E + 0.50 (0.16, 0.84)
1
Pup et al., 2014 —_— 0.29 (0.10, 0.56)
1
Salooja et al., 1994 E —_— ——— 083(0.365,0.99)
Singhal et al., 1996 . 0.60 (0.15, 0.95)
Overall (I-squared = 99.2%, p = 0.000) ¢ 0.23 (0.21, 0.25)
1
1
1
1
; T

0

1

Fig. 2 Pregnancy rates for women in the included studies that received a HSCT for a haematological malignancy [45-57]
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Table 1 Treatment characteristics of women who conceived after HSCT
Author HSCT (n) Autologous Allogeneic ~ Chemotherapy Chemotherapy TBI MAC RIC Time of HSCT (day 0)
transplant (n) transplant (n) +HSCT (n) + radiotherapy  (yes/no) to pregnancy/birth
+HSCT (n) (median months)

Abraham et al., 2018 [44] 101 - - - No - - =

Babb et al., 2012 [45] 72 - 72 58 Yes 4 4 Median 132
Range 2-29

Brice et al., 2002 [46] 109 109 - 109 - No - —  Median 59

Carter et al., 2006 [47] 292 113 179 - No - —  Median 92

Dittrich et al., 2015 [48] 11 - - 7 4 No - - 45

Jackson et al., 1997 [49] 23 23 - 22 - No - - Range 8-69

Lasica et al., 2016 [50] 25 25 - 25 - No - — Median 78
Range 3-156

Loren et al., 2011 [51] 34 20 14 25 9 Yes 12 2 Median 10
Range (1-17)

Naessen et al., 2014 [52] 37 11 26 26 11 Yes 19 7 -

Pup et al., 2014 [53] 17 17 - 5 12 No - - Median 37
Range (17-74)

Sanders et al., 1996 [56] 41 - - 28 13 Yes * * -

Salooja et al., 1994 [54] 10 10 - 10 - No - - Range 4-40

Salooja et al., 2001 [55] 113 39 74 77 30 Yes * * 50

Singhal et al., 1996 [57] 12 - 12 12 - No - - Range 36-60

* not specified, RT radiotherapy, 7B total body irradiation, R/C reduced intensity conditioning, MAC myeloablative conditioning

women with lymphoma, eight women without a specified
cancer diagnoses). Six women (10%) underwent oocyte cryo-
preservation (no cancer diagnoses specified), 18 (31%) wom-
en received GnRH (all 18 women were diagnosed with lym-
phoma) and two women (3%) received donor eggs (no cancer
diagnoses specified).

Meta-analysis of reproductive outcomes following
HSCT

Table 2 highlights the reproductive outcomes following treat-
ment for either autologous or allogeneic HSCT for the com-
bined studies (n=744) [44-57]. Of those who received a

transplant, 22.7% (n=438) (95%CI 0.21, 0.25; F =99.2%)
[45-54, 57] subsequently conceived, of which 7.5% (n=25)
(95%C10.03,0.12; I* = 64.2%) [45, 48, 49, 55] were achieved
with the use of assisted reproductive technologies (ART). The
miscarriage rate (< 14 weeks) for all pregnancies was 10.4%
(n=30) (95%C10.06, 0.15; I* 9.6%) [45, 49, 50, 55, 56] with
a medical termination rate of 9% (n =29) (95%CI 0.05, 0.13;
P 9.6%) [46, 52, 54, 55].

Of those women who successfully conceived, 78% (n=361)
(95%CI 0.74, 0.83; F* 47.1%) [45, 47-56] experienced a live
birth. No preterm birth data were reported for the included studies.

Of the 367 female patients who received autologous HSCT
[46, 47, 49-55], 25% (n=240) (95%CI 0.22, 0.27; I* =

Table 2 Meta-analyses for each reproductive outcome following HSCT for a haematological malignancy
Total Autologous HSCT Allogeneic HSCT
Total number of patients 1 (%) 744 [45-57] 367 (49.3%) [46, 47, 49-55] 377 (50.7%) [45, 47, 51, 52, 55, 57]

Pregnancy 438 (22.7%) (95%C1 0.21, 0.25;
P =99.2%) [45-54, 57]
ART pregnancy 25 (7.5%) (95%C1 0.03, 0.12;
P =64.2%) [45, 48, 49, 55]
Miscarriage 30 (10.4%) (95%CT1 0.06, 0.15;
P 9.6%) [45, 49, 50, 55, 56]
Termination 29 (9%) (95%C1 0.05, 0.13;

P 9.6%) [46, 52, 54, 55]

361 (78%) (95%C1 0.74, 0.83;
P 47.1%) [45, 47-56]

Live birth rates

240 (25%) (95%C1 0.22, 0.27;
P =99.4%) [46, 47, 49-54]

11 (6.6%) (95%C1 0.02, 0.11;
P =0%) [45, 55]

15 (9%) (95%C1 0.04, 0.14;
P =0%) [49, 50, 55]

16 (9%) (95%CI 0.04, 0.13;
P =31.1%) [46, 52, 54, 55]

203 (81%) (95%C10.75, 0.86;
P =51.6%) [47, 49-55]

198 (22%) (95%CI 0.20, 0.24;
P =99.7%) [45, 47, 51, 52, 57]
14 (8%) (95%C1 0.03, 0.12;
PP =86.3%) [45, 55]
15 (10%) (95%CI 0.05, 0.15;
P =71%) [45, 55]
13 (8%) (95%C1 0.03, 0.14;
P =723%) [52, 55]
158 (82%) (95%C1 0.76, 0.87;
P =33.5%) [45, 47, 51, 52, 55]
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99.4%) [46, 47, 49-54] became pregnant. Of those women
who became pregnant, 6.6% (n=11) (95%CI 0.02, 0.11;
P =0%) [45, 55] successfully conceived with the use of
ART. There were 9% (n=15) (95%CI 0.04, 0.14; P= 0%)
[49, 50, 55] of pregnancies that resulted in a miscarriage and
similar findings were reported for women who terminated a
pregnancy (n=16) (9%, 95%CI 0.04, 0.13; P= 31.1%) [46,
52, 54, 55]. The live birth rate was 81% (n=203) (95%CI
0.75, 0.86; > =51.6%) [47, 49-55].

Women who received allogeneic HSCT (n =377) (either a
matched related or matched unrelated donor) [45, 47, 51, 52,
55, 57] reported a pregnancy rate of 22% (n=198) (95%CI
0.20, 0.24; P =99.7%) [45, 47, 51, 52, 57]. There were 8%
(n=14) (95%CI 0.03, 0.12; I = 86.3%) [45, 55] of pregnan-
cies that were successful with the use of ART. The miscarriage
rate was 10% (n=15) (95%CI1 0.05, 0.15; > = 71%) [45, 55]
with a medical termination rate of 8% (n=13) (95%CI 0.03,
0.14; P =72.3%) [52, 55]. There were 82% (n = 158) (95%CI
0.76, 0.87; I* =33.5%) [45, 47, 51, 52, 55] live births
experienced.

Discussion

This is the first meta-analysis on reproductive outcomes fol-
lowing HSCT for haematological malignancies. For autolo-
gous transplant recipients, the reported pregnancy rate was
25% [46, 47, 49—54] with a slightly lower pregnancy rate
(22%) [45, 47, 51, 52, 57] presented for those who received
allogeneic HSCT. We performed a sub-analysis using pooled
data from included studies and found that 7.5% [45, 48, 49,
55] of conceptions were successful through uptake and utili-
zation of ART with the highest number of ART pregnancies
achieved in women who underwent an allogeneic transplant
(8%) [45, 55]. Tt is important to highlight that ART was not
considered a reproductive endpoint as part of this study;
hence, this figure may not provide a true account of the num-
ber of women who utilized ART strategies to become
pregnant.

We present findings comparable with those highlighted in
other studies, with one study reporting that HSCT recipients
were 48% more likely to report infertility compared with
women from the general population [58]. Infertility rates
may reach up to 83% following allogeneic HSCT in childhood
and adolescent cancer patients [58]. This can be explained by
a reduced fertile window in these patients, as infertility on
average occurs approximately around 2.6 years (range 0.1—
12.0) following HSCT [59]. This emphasizes the importance
of timely referral of these patients to a fertility specialist for
comprehensive counselling.

Generally, childhood, adolescent and adult female cancer
patients are reported to have an elevated risk for infertility
compared with the general population, as well as age-
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matched controls without a cancer diagnosis. Adult female
cancer patients are 39% less likely to become pregnant com-
pared with women from the general population as reported in
a large population-based study conducted by Stensheim and
colleagues [60]. A recent Scottish study reported lower con-
ception rates for patients (aged <39 years) diagnosed with
Hodgkin’s (46%), non-Hodgkin’s (34%) and leukaemia
(31%) following cancer treatment compared with age-
matched controls (non-cancer) [61]. For childhood and ado-
lescent leukaemia patients, pregnancy rates were diminished
compared with infertility rates of 25% and 18% of the general
population, as reported by Balcerek et al. [62] and Zynda et al.
[63], respectively. However, a cancer patient’s desire for a
biological family was reported to be strong, similar to those
feelings expressed by the general population. The importance
of young patients being counselled effectively, prior to cancer
treatment, regarding the risks for infertility has been previous-
ly emphasized [12, 62].

A study by Sanders and colleagues [64] reported subse-
quently low pregnancy rates for women (median age of
25 years, range of between 13 and 49), who received high-
dose cyclophosphamide in combination with TBI as part of
the patient’s HSCT conditioning regimen. Similar outcomes
were reported from the Childhood Cancer Study where preg-
nancy rates were 20% lower than those of a closest-aged sibling
and reported that 82% of patients were less likely to become
pregnant following radiotherapy to the pelvic region [65].

TBI or cranial radiation can have detrimental effects on the
neuroendocrine pathway causing disruption to a patient’s fertility
or may damage the ovaries leading to infertility; hence, there are
limited options. However, if a patient has only received cranial
irradiation, neuroendocrine disruption can be treated by hormone
replacement therapy (hypogonadotropic hypogonadism), which
can lead to reversibility of fertility impairment, which may allow
these women to conceive naturally [55].

However, cancer patients may present with infertility con-
cerns unrelated to their cancer diagnosis (ovulation problems,
endometriosis, polycystic ovary syndrome, etc.) [66] prior to
commencing treatment and these women may be at the
greatest risk for infertility. It is therefore important that these
women are offered an opportunity to have discussions prior to
starting treatment, regarding the late effects of cancer treat-
ment on their fertility [66].

Data presented in this paper should be interpreted with
caution. Not all cancer patients may desire to become pregnant
for many personal reasons or may have unsuccessfully
attempted to become pregnant and this data may not have
been captured. However, research indicates that cancer survi-
vor’s desire to have children and that an unfulfilled desire for a
child and interrupted childbearing increases the risk for poorer
mental health, more fertility-related trauma symptoms, higher
reproductive concerns, greater cancer distress and lower psy-
chological well-being [67].
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For this study, we report a pooled estimated miscar-
riage rate post-HSCT (<14 weeks) of 10.4% [45, 49,
50, 55, 56]. However, miscarriage data is often
underreported [55] or not captured at a patient’s consul-
tation [68]. Overall pooled estimated medical termina-
tion rate for all included studies was 9% [46, 52, 54,
55]. Women who decide to terminate a pregnancy fol-
lowing cancer treatment may have additional psycholog-
ical concerns and fears. These fears and concerns may
be associated with disease relapse or the effects that
cancer treatment may have on their unborn offspring;
clinician uncertainty with recommending family plan-
ning following cancer treatment; cancer treatment may
not have ceased; not being in a committed relationship;
and a patient may have already completed their family
[69, 70].

The pooled estimated live birth rate was 78% [45,
47-56]. High birth rates presented in this study may be
attributed to the timing of pregnancy or the age of cancer
patients who may have had a window of opportunity for
pregnancy while their reproductive reserve may have
been high, in addition to improvements in assisted repro-
ductive technologies. Routine follow-up in the survivor-
ship period may also provide improvement in uptake and
utilization of FP, as well as timely referral of patients to
consult with a reproductive specialist and providing psy-
chological support to this cohort of patients.

Limitations

There are several limitations that need to be addressed
when interpreting reproductive outcomes from these stud-
ies. There were often inconsistencies and underreporting in
relation to specific gonadotoxic treatments such as chemo-
therapeutic agents and dose of radiotherapy administered
in relation to each reproductive outcome. Additionally,
studies did not report on individual reproductive outcomes
according to a specific haematological malignancy.
Malignant diagnoses were generally viewed collectively
in relation to a specific reproductive outcome or with re-
gard to a specific multimodality treatment in conjunction
with HSCT in relation to a reproductive endpoint. Having
data available on parity would have been useful to under-
stand a woman’s proven reproductive potential before
starting cancer treatment.

These limitations highlight the importance for bone mar-
row transplant registries to collect reproductive fertility pa-
rameters. This is especially important given that women are
choosing to become pregnant later in life in addition to the
improvement in transplant survival outcomes and an increase
in overall transplant numbers.

Conclusion

In summary, this study reports low pregnancy rates for female
patients diagnosed with a haematological malignancy who
underwent HSCT. These outcomes support current interna-
tional guidelines which highlight offering patient timely dis-
cussions, education and counselling regarding the late effects
of cancer treatment on a patient’s fertility in order to support
patients in making well-informed decisions regarding future
family planning [71-73]. Discussions centred on fertility pro-
tection should also be extended to parents of children and
adolescents with cancer at the time of the patient’s diagnosis,
and patients should be followed up for further discussions
around their reproduction health and FP in the survivorship
period [74].

While FP options may not be possible for all haematology
patients, close follow-up and monitoring after completion of
cancer treatment will provide female cancer survivors with an
opportunity to have FP following treatment to support future
pregnancies after the successful completion of cancer
treatment.
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