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Summary

Purpose: This systematic review aims to investigate the
relationship between sexuality and quality of life (QoL) of
patients with hematological malignancies that underwent
hematopoietic stem cell transplantation (HSCT).

Methods: A bibliographic search was carried out through
PubMed database with the following terms for the years
2008 to 2019: sexuality, sexual function, quality of life, he-
matopoietic stem cell transplantation.

Results: Fourteen studies were included in the review. They
present heterogeneity regarding measurement tools, time of
measurement and type of HSCT. The common theme that
emerged from most studies is that sexual dysfunction is re-
ported after years of HSCT and it negatively impacts QoL.
Women and allogenic HSCT with its consequences (graft ver-
sus host disease) were risk factors for sexual dysfunction.

Introduction

Autologous and allogeneic hematopoietic
stem cell transplantations (HSCT) are curative
procedures for patients with hematological malig-
nancies, including lymphoma, multiple myeloma,
acute and chronic leukemia. Alongside with many
physical problems (pancytopenia, mucositis, Graft
versus Host Disease ~-GVHD etc), patients experi-

Sexual activity of HSCT patients was decreased at first but
resumed after the first year. The most common sexual prob-
lems reported were erectile dysfunction for men and lack of
desire for women. In the majority of studies the amelioration
of physical, psychological symptoms and sexual function
lead to improvement in QoL over time.

Conclusions: Sexuality and QoL of patients are affected
by HSCT in varying degrees, and seems to be a significant
and positive correlation between sexuality and QoL. How-
ever, with weaknesses and shortcomings in the revised stud-
ies’ methodology (sample sizes, type of HSCT, attrition rates
etc.), results are difficult to generalize.

Key words: sexuality,quality of life, hematological malig-
nancy and hematopoietic stem cell transplantation

ence a multitude of psychological and social issues,
thus impairing their quality of life (QoL) [1].
World Health Organization (WHO) defines
QoL as an individual’s perception of its position in
life in the context of culture and value systems in
which they live in relation to their goals, expecta-
tions, standards and concerns. It is a broad concept
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that incorporates a persons’ physical health, psy-
chological state, level of independence, sociability,
personal beliefs and their relationship to salient
features of the environment [2]. Sexuality has also
been defined by WHO as a central aspect of being
human throughout life which encompasses sex,
gender identities and roles, sexual orientation,
eroticism, pleasure, intimacy and reproduction
[3,4]. Sexuality is characterized as a high priority
issue by one to three quarters of cancer survivors
and is classified as a major unmet need. Sexual
dysfunction after cancer is consistently associated
with poor QoL [5]. But unfortunately there are few
empiric data that inform oncology professionals
how to assess sexuality needs and how to care for
patients regarding their sexual health. Sexuality is
a central part of QoL [6].

In this context, HSCT can affect sexuality for
both male and female transplant patients. Sexual
dysfunction is frequently described in QoL studies
after HSCT and is one of the most common long-
term issues in HSCT. Chemotherapy, total body ir-
radiation, other treatments for symptoms or side

effects (e.g. anti-depressants, corticosteroids) and
hormone system disorders often cause sexual dys-
function. Isolation, fatigue, distress, depression,
body image alteration and conversioned relation-
ships also contribute to sexual dysfunction [7]. As
HSCT becomes more common and survivorship
increases, it is important to evaluate the impact of
sexual dysfunction on quality of QoL [8].

Despite the availability of systematic reviews
examining separately sexuality [7-10] and QoL [11-
14] in HSCT, there is no recent review studying
both sexuality and QoL. Thus, the purpose of this
systematic review was to present the literature for
sexuality and QoL in patients with HSCT patients
with hematological malignancies.

Methods

The systematic review methodology was based
on PRISMA [15] guidelines. A search was conducted
throughout PubMed database (November 23, 2019).
The terms used were sexuality, sexual function, quality of
life, hematopoietic stem cell transplantation (sexuality OR
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l

Records excluded
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Figure 1. PRISMA flow diagram of literature reviewing process.
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sexual function AND quality of life AND hematopoietic
stem cell transplantation).

The inclusion criteria were as follows: studies pub-
lished in English (case reports, clinical studies, clinical
trials, pragmatic clinical trials, randomized controlled
trials); studies between 2008 and 2019; and studies that
assessed both sexuality and quality of life in adult pa-
tients with hematologic malignancies during or after
HSCT (autologous and allogenic). Reviews, guidelines,
letters, expert opinions and studies that evaluated solely
sexuality or QoL in patients with hematologic malignan-
cies and HSCT were excluded. All studies were evaluated
according to the title and summary, while for the stud-
ies that met the criteria, a full text was searched and
retrieved. A selection of studies is presented in Figure 1.

A total of 33 references were identified in PubMed
as potentially relevant. Ten reviews, 2 reports and 8 arti-
cles of non-relevance to the subject were excluded. From
the remaining 13 articles, 2 were excluded. One assessed
only sexuality and the other one studied patients and
partners (dyads). Eleven studies were eligible. After that,
further investigation of the selected articles revealed 3
articles to be included in the review. Finally, 14 studies
were included in this review.

Results

The research identified fourteen studies (Table
1) that met all the inclusion criteria. Five prospec-
tive studies [19,23,25,26,29], seven cross-sectional
[16,17,20-22,27,28], one case report [18] and one
retrospective study [24] were included. Two studies
had mixed method design [17,19] and two were in-
terventional [19,20]. The rest of the studies includ-
ed solely assessments and quantitative analysis.

Regarding the type of transplant, two studies
involved patients after autologous HSCT [16,28].
Seven studies involved patients after allogenic
HSCT [18,19,21,22,24,26,29] and five studies had a
mixed sampling process, including both patients af-
ter allogenic and autologous HSCT [17,20,23,25,27].
Two studies [18,23] included in their sample only
women and one study [26] included adolescents
and young adults (AYAs;18 to 25 years) after HSCT.

There was a widespread heterogeneity across
studies in instruments used to measure sexual-
ity and QoL and the time points of measurement.
The most common used questionnaire to assess
sexuality was the Female Sexual Function Index
(FSFI) and for QoL, Functional Assessment of Can-
cer Therapy-Bone Marrow Transplant (FACT-BMT).
Noteworthy, only 3 studies [20,24,206] evaluated pa-
tients shortly after treatment (1, 2 and 3 months).
The rest of the researchers evaluated patients from
6 months to 30 years after HSCT. Studies focused
mainly on the recovery period after HSCT.

The studies included patients and mostly sur-
vivors of hematologic malignancies after HSCT.

But who is a cancer survivor? The National Cancer
Institute defines the cancer survivor [30] as: “Some-
one who remains alive and continues to function
during and after facing a serious or life-threatening
illness. In cancer, a person is considered a survivor
from the time of diagnosis to the end of life. “So,
in this review we consider the terms patients and
survivors identical.

Table 1 shows the characteristics of the stud-
ies. The results obtained from the studies were con-
sidered statistically significant at a p-value of 0.05
in the univariate analysis. The studies investigated
the following regarding sexuality:

Sexual Activity (SA)

SA decreased before HSCT to 6 months after-
wards for men and women, yet SA recovered sooner
for men than women but remained below controls.
For female controls and survivors across time, the
most prevalent reason of sexual inactivity was lack
of a partner followed by lack of interest or libido,
without improvement over time. For males’ con-
trols and survivors, reasons for sexual inactivity
varied (lack of partner and interest, fatigue etc.)
[29]. Only the research of Wong et al [25] noted that
women were more active than men, 3 years after
their HSCT. Also, SA of allogeneic HSCT patients
increased by 6.5% to 32.5% after the transplant and
the monthly intervention for sexuality issues (as-
sessment-education-intervention) [19]. At the case
report included in the review [18], women’s inac-
tivity, severe genitalia chronic GvHD and vaginal
obliteration led them to vaginal reconstruction that
helped them resume SA and improve their sexual
function (SF).

Sexual Function (SF)

Shortly after treatment, changes in SF were
common and interest in having sex was negative-
ly affected by the transplant [20,23,26,28]. At the
first year following transplant, sexuality/fertility
including precautions during intimacy is a major
concern. Women reported absent to low desire and
arousal, adequate lubrication less than half of the
time, absent or rare orgasm, pain during vaginal
penetration more than half the time and high to
moderate dissatisfaction with overall sex life. Like-
wise, men reported erectile dysfunction and absent
to low desire and arousal [20,23,20,28].

Long term survivors faced sexual dys-
function even many years after treatment
[16,21,22,24,25,26,27,29] with SF being worse in
women compared to men [21,22,24,25,27,29]. Men
improved their function by 2 years, whereas wom-
en did not improve their functionality by 5 years.
Both, male and female survivors were below con-
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trolling in rates of SF at 5 years [29]. The most com-
mon long-term problem for sexually active male
survivors was erectile dysfunction, delayed ejacu-
lation and for females lack of sexual desire. Wom-
en also reported changes in sexual interest, loss of
libido, painful intercourse, dyspareunia and less
enjoyment of sex, vaginal dryness, vaginal nar-
rowing and vaginal irritation [17,19,21,22,27,29].
Predisposing factors that negatively affected SF
post-HSCT were older age, chronic GvHD and total
body irradiation [21,22,25]. Additionally, survivors
after receiving targeted monthly intervention for
sexuality issues (assessment-education-interven-
tion) reported improvements in satisfaction, inter-
est in sex and orgasm, erectile function, vaginal
lubrication and vaginal discomfort [19]. Further-
more, qualitative data stated that sexuality was
important to survivors, even at difficult times,
when they were not feeling well. The importance
of sexuality for them had not changed after HSCT,
while their expression of sexuality had changed
[17].

Only one study [25] analyzed the differences of
sexuality between autologous and allogenic HSCT
recipients. Males who underwent allogenic HSCT
had significantly fewer sexual thoughts or fan-
tasies and were less satisfied with their orgasms
than those who underwent autologous HSCT. Fe-
male patients after allogenic HSCT had also lower
sexual satisfaction than females with autologous
HSCT.

Relationship with QoL

Sexuality is acknowledged as important pa-
rameter for survivors’ QoL, even at the first year
post-HSCT [20,23]. In the majority of studies the
amelioration of physical, psychological symptoms
and SF lead to improvement in QoL over time
[16,17,21-25]. Nevertheless, controls had higher
physical QoL (measured with SF36) than did 5-year
survivors [29]. Allogenic HSCT [20,21,25,27,29],
sexual inactivity [18,22,29] and Chronic GVHD
[18,21,24,25] had a negative correlation with QoL
measures. On the other hand, autologous HSCT pa-
tients reported impaired SF but not significantly
affecting QoL [16,28]. Moreover, after surgery of
vaginal reconstruction, patients reported improve-
ment in their quality of sexual life and mental state
of general health and QoL [18]. At the retrospec-
tive study of Gifford et al, 2014 [24], allogeneic
HSCT patients assessed their QoL at a percentage
of 85.8% which is comparable with the score of
85.9% for a general Australian population. Finally,
the “sexuality”-targeted intervention of El-Jawahri
et al [19] helped patients report improvement in
their QoL, depression and anxiety.

Discussion

This systematic review analyzed fourteen stud-
ies evaluating the relationship between sexuality
and QoL in patients with hematologic malignancies
and HSCT. The findings demonstrate the significant
adverse impact of HSCT on sexuality and QoL, even
many years after transplantation.

From the existing literature, the physical as
well as the psychological effects after HSCT are
known. Long-term survivors report fatigue, in-
fections, GVHD, endocrine alterations, infertility,
sexual dysfunction, conversioned relationships,
anxiety, and depression. All these have a negative
impact on QoL but most patients describe good
to excellent QoL [14]. Sexuality problems are re-
ported from survivors as one of the most common
long-term issues following both allogeneic and au-
tologous HSCT [31]. The long-term sexuality prob-
lems include decreased libido, vaginal problems
(dyspareunia, dryness), erectile and ejaculatory
dysfunctions, premature menopause, and hormone
dysfunction [9]. HSCT has a negative impact at Sex-
uality and QoL even many years after treatment.
Alterations in sexual health lead to poor QoL. This
is commented in the literature from previous years
[31-34].

Some shortcomings of the reviewed studies
should be discussed.

Initially, the analysis of the reviewed studies
reveals a variety of measurement tools for the two
variables. The tools used to assess QoL, FACT-BMT
[35] and City of Hope-QOL-HCT [306] were designed
to measure specifically the QoL of HSCT patients.
Some other common tools such as SF 36 [37] and
EORTC QLQ-C30 [38] have been designed for gen-
eral and patient populations, or for multidimen-
sional measurement of QoL in cancer patients.
In general terms, the measurement tools for QoL
must be suitable for the intended purpose. The
existing general measures target broad aspects of
QoL, thus, they lack sensitivity to specific changes
of cancer for patients. Nevertheless, these instru-
ments also allow group comparison assessment
of the overall impact of disease and treatment on
QoL. On the other hand, the disease-specific tools
include a more detailed symptom assessment and
important concerns for the specific cancer patient
group being studied. However, these instruments
do not easily allow comparisons between groups.
It is suggested that a more complete and accurate
approach would be the combination of both types
of measurement tools (for general QoL and cancer-
specific QoL) [39].

Although the tools for the assessment of
sexuality are different (The Female Sexual Func-
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tion Index (FSFI), Sexual Function Questionnaire
(SFQ), Derogatis Interview for Sexual Function-Self
Report (DISF-SR), The Global Sexual Satisfaction
Index (GSSI) of the Derogatis Sexual Functioning
Inventory, Patient Reported Outcomes Measures
Instruments (PROMIS), Sexual Function and Satis-
faction, they cover similar aspects of sexuality (ac-
tivity, arousal, orgasm, pain, satisfaction, interest,
desire). Moreover, we have the FACT-BMT, which
includes only two questions for sexuality regard-
ing satisfaction and interest (“I am satisfied with
my sex life”, “I am interested in sex”). Therefore,
the studies that used only the FACT-BMT [17,20-
22,24] to measure both sexuality and QoL seem to
be deprived of crucial aspects of sexuality in their
analysis.

The studies revealed that sexual inactivity had
a negative correlation with QoL and SA decreased
after HSCT but improved over time for both gen-
ders. SA and enjoyment are considered to be im-
portant components of QoL for adults of all ages
in general and patient populations [40]. Wong et
al [25] found that women were more active while
men were less active after HSCT, 3 years later. This
increase may be explained by the improvement in
female participants’ psychological QoL post-HSCT.
In this study, the reduction of SA was present at
men autologous HSCT recipients or men who had
relapsed. Lastly, this study is the only one to make
comparisons between allogenic and autologous
HSCT recipients.

The female gender and allogenic HSCT with its
consequences (GVHD) were risk factors for sexual
dysfunction. This is in the same line with earlier
studies and reviews. Married female and allogeneic
HSCT recipients were less satisfied with their sexu-
al life, had less interest in sexual relationships and
were less sexually active compared with married
males [41]. From 13% to 33% of women with leuke-
mia experienced vaginal dryness, decreased sexual
interest, or less sexual satisfaction [42]. In 1997
Schover et al stated that the more types of cancer
treatments a woman has, the more likely she is to
have sexual dysfunction [43]. Thus, a woman with
hematologic malignancy that underwent chemo-
therapy, radiotherapy and transplantation was
more susceptible in long-term sexual dysfunction.
After chronic GvHD, sexual dysfunction was the
most adversely affected domain following HSCT
reported by survivors, thus significantly affecting
their QoL. According to the systematic review of
Braamse et al in 2012, female gender, GVHD and
younger age are predictors of various aspects of
health-related QoL following HSCT. The treatment
of chronic GVHD includes high dose of corticos-
teroids and prophylactic administration of medi-
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cations to prevent opportunistic infection. These
are a further cause of sexual dysfunction and have
a profound adverse effect on recovery. GVHD is a
unique entity that severely affects QoL after HSCT.
Nonetheless, on average, physical and emotional
function after resolution of GVHD are similar to
controls [44].

Noticeably, homosexuals are not represented.
This is not a surprise since this is a medically un-
derserved and understudied population [45]. Sexual
orientation and gender identity data are often not
collected, but nowadays these should be made clear
when assessing patients’ needs, including sexual
and relationship needs.

In addition, there were only two interven-
tional studies. The intervention focused on evalu-
ation and education around sexual matters. Both
interventions aid to the improvement of QoL of the
participants. But unfortunately, the current lack of
randomized trials of interventions on sexual dys-
function is a major problem for psychosocial oncol-
ogy. It is time to shift from the causes, prevalence
of sexual dysfunction to creating, evaluating and
integrating practical cost-effective programs for
sexual rehabilitation [46].

Although we know that, after HSCT, adults
face a multitude of psychological and social issues,
there is a gap in the literature about the AYAs HSCT
population [26]. The AYAs cancer population is a
particularly vulnerable group due to a variety of
social, psychological and developmental reasons.
They endure body image changes and sexuality
problems that have an adverse impact on their QoL.
Only Cooke et al [26] focused on them. Sexuality
issues alongside with fatigue, were the most com-
mon physical symptoms acknowledged by AYAs.
These, coupled with alterations in relationships,
have affected their sexuality.

Limitations of this review are as follows: the
strict criteria used for the selection of studies, the
heterogeneity of the studies regarding the study
design, the research question, the sample and
the measurement tools and the relatively small
sample of most studies, with the possibility of
nonsignificant results due to a lack of statistical
power (type II error). The included studies in this
review may be biased because unpublished stud-
ies have not been identified (publication bias). A
number of methodological problems limit the ap-
plicability of the available research and need to be
addressed.

On the other hand, we used the PRISMA guide-
lines to conduct the review. In addition, this article
is the first systematic review of the literature of the
last decade on sexuality and QoL in patients with
hematological malignancies and HSCT.
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Conclusions

The main purpose of this systematic review
was to investigate the correlation of sexuality and
QoL in patients with hematologic malignancies
and HSCT in published studies of the last decade.
Overall, compared to the general population, sexu-
ality and QoL of patients are affected by HSCT in
varying degree and there appears to be a signifi-
cant and positive correlation between sexuality and
QoL. However, with weaknesses and shortcomings
in the revised studies’ methodology (sample sizes
and attrition rates, type of HSCT, etc.), results are
difficult to generalize.

Recommendations for future research

Evidence suggests that sexual dysfunction is
one of the most prevalent and persistent long-term
problems after HSCT affecting their QoL, but there
are still gaps in the research that need to be filled
in. The limited literature on this subject identi-
fies the urgent need to address sexuality issues of
patients after HSCT. Few studies have examined
the nature of this dysfunction or followed survi-
vors over time to determine whether sexual func-
tion improves, stabilizes or declines at prolonged
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