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Abstract

Introduction: The lymphomas [Hodgkin’s Lymphoma (HL) and Non-Hodgkin’s
Lymphoma (NHL)] are among the most common cancers affecting men under 45
years. Survival rates are now excellent, but treatment is assbuwidh a number of
side effects including sexual dysfunctith potential implications for compromised
QoL (quality of life)

Aims: Toaddresghe: (i) prevalence of sexual dysfunction among lymphoma
survivors relative to the general population, survivors of other cancers, and in
survivors of HL and NHL; andi) relationships between sexual functioning and

disease and treatmediemographic, and psychological variables.

Methods Inclusion criteria were quantitative studies ttoatused oradult male

survivors of lymphoma, included a comparison group and presented results separately
for HL and NHL. Standardized systematic searches were used. Information about
design, sample size, age, time since diagnosis, type of treatment, compemgnn g

measureand findings were extracted from eligible studies.

Results: Ten articles met the inclusion criteria, of which nine included patights w
HL only, and one included patients with HL or NHL. Sexual function was
compromised relative to the general popolatibetter than testicular cancer
survivors, and worse than leukaemia survivors. Depression was consistently
associated with sexual dysfunctidrhere was evidence that chemotherapy, relapse,
reduced testosterone levels, older age at swamdyworse physal QoL were

associated with worse sexual function.

Conclusions: Conclusions are limited by methodological issues including lack of
utilization of standardized measures of sexual function and longitudinal research.
Even so, there is evidence of sexual dysfunction among lymphoma survivors.
Clinicians need to be sensitive to these issues. Future longitudinal work isangcess
to determinehelikelihood of recovery.

Keywords: sexual function, Hodgkin’s Lymphoma, Nidoegkin’s Lymphoma,
review; chemothemy andsexual dysfunction



The ymphomas including Hodgkin’s Lymphon{ldL) and Non-Hodgkin’s
Lymphoma (NHL), are among the most common cancers affecting men under 45
years of ag¢l]. Survival rates for both cancers have improved rapidly, and current
five-year survival rates of 87% forlH2] and 65% for NHL [3] have been reported.
However a number of late effects have been identififd/hich may significantly

compromise healthelated quality ofife (HRQoL).

Since lymphoma does not usuadlffect the sexual organs, sexdgsunction
maynot be considerelly clinicians.However, sexual functioning may be affected by
thephysical impact of treatments suaf chemotherapy and radiotherapy, as well as
more psychological issues such as anxiety, depression, loessedrand loss of
control over bodily functions [SFive or more years afteliagnosisasmany as 28%
of lymphoma suriwors wantinformation about their sexual function [6-7]exXsial
dysfunction has been associated with anxietydaptession in healthy individuals
[8], and may cause distress if left untreated. Taken together these finadyygsisthat
lymphoma survivors may be vulnerable to sexual dysfunction, and the associated

psychological consequences.

Sexual dysfunction rght be a distressing late effect of cancer treatment.
Both radiotherapy and chemotherapy can csestecular damagevhich may lead to
sexual dysfunction. Although direct radiation to the sexual organs is rare, a
significant amount of scatter radiatiomay be received during pelvic irradiation,
which can lead terectile dysfunctiorthrough scarring of blood vessels that supply
the penis, and subsequent inadequate blood supphA[@natively, damage to the
pituitary gland or hypothalamus followirgganial radiotherapy leads to decreased
levels of luteinizing hormone (LH) and follicEimulating hormone (FSH), and thus
to testosterone deficienc¥(}]. However, sexual dysfunction following treatment for
lymphoma is more likely to be caused by chdmatpy[9]. Seminal research
demonstrated that many chemotherapeutic agents progressively depletenihalger
epithelium lining of the seminiferous tubule, and decrease serum testostemige le
leading to testicular atrophy1-14]. Although evidence has suggested that current
treatments are less likely to cause sexual dysfunftispa recent caseontrol study
[16] demonstrated that male cancer survivors (41% with lymphdrad)ower

testosteronéevels than controls, and reduced sexual functamilarly, in a study of



patientswith lymphoma treated from 1980-2002 [10], those receiving chemotherapy
classified as gonadotoxic were most at risk of low testosterone levets can lead

to testicular atrophy This finding suggesthat sexual dysfuctionpotentially

remainsa significant side effect of chemotherapy

Severalstudies have addressed the issue of sexual functioning in survivors of
HL and NHL, butthe evidence has not been reviewed systematically. Suasheav
would facilitateunderstanding of long-term sexual functioning among lymphoma
survivors and the extent to which this may be influenced by medical, biological,
demographic and psychosocial factors. Such information could enable healthcare
professionals tinform patientsabout the likely longterm impacbf their disease on
sexual functioning and how problems may be addresSeden the differential
survival rates for HL and NHL [2, 3], we decided to analyze the results both for all

survivors of lymphoma and separately by diagnosis.

We therefore report a systematic review of sexual functioning in men With H
or NHL. It was decided to focus on men in order to facilitate comparisons with
testicular cancer survivors (where there have been several useful reviewsain sexu
dydunctiont [17-18]), and because there has been only limited research on sexual
functioning in female survivors of lymphomiBhe specific aims were tetermine
() the prevalence of sexual dysfunction among lymphoma survivors relative to the
general popualtionand survivors of other cancers, and between survivors of HL and
NHL; and(ii) the relationships betweeaexual functioningnddisease and treatment
demographic, andsychological variables.

Method

The literature search aimed to identify aagearch study published in a peer
reviewed journal that quantitatively assessed sexual functioning in male sswivor
lymphoma (HLor NHL only, or if both, had conducted separate analyses for each
group) at least six months post treatment, and included a comparison group (in order
to provide information on risk relative to other men sfrailar agej17]. Articles
were excluded if they: (included childhood cancer survivors only) were case
reports or reviews of previoliserature; or (iii) didnot conduct analyses separately by

diagnosis.



Three methods were used to locate relevant studies: a keyword search, a
backward search, and a manual search of relevant journals. First, the databases
Medline, Psycinfo and Web of Knowledge were searched for articles publmstiesl i
English language covering the period from January 1@8&n articles were more
likely to be identifiedYo June 2010 (when the search was conductédw search
included the following terms: Hodgkin’s disease, lymphoma (non-Hodgkin’s), libido,

sexual function, sexual dysfunction, orgasm, erectile dysfunction, and erection.

After each term had been entered into the keyword function the cathaied
termswere combined using the OR function, as were the sexual function terms. This
generated.1 hits from Psyclinfo, 33 hits from Medline, and 153 hits from Web of
Knowledge. After initial review of the abstracts based on the inclusion angsexcl
criteria,21 articles were identified and obtaith. Following the keyword search, we
then carried out a backward search in which we located papers by examining the
reference lists of all papers obtained from the first step. This iderfifeturther
articles. Following a manual search of the jourfRéychaOncology,” ‘European
Journal of Cancer,” and ‘Journal of Clinical Oncology’ for the period Januaryt985
June 2010, one further article was identified. Thus, overal®ies weradentified,
obtained, and assessed against the inclusitaria.

Due to heterogeneity between samples regarding size and time since treatment,
and measurement tools (only two studies used the same measure), data pooling and
metaanalysis was deemed inappropriate. A narrative commentary was therefore used

to synthesize the resulting data.

Results

Following detailed review of the articles against the inclusion/exclusiomiari®
articles thaincluded eightlata sets were retainedrticles were excluded because
they did not include a comparison group (n=10), didreportanalyses separately by
diagnosis (n=6) or did not assess survivors at least six months post treatragnt (n=
Given the clarity of eligible papers, it was not necessary to contact fesesafar

additiond information.



Includedstudes wereconducted in the US (73, the Netherlands (n=2), and
Norway (n=1) Nine studies included only patients with HL, and one compared
patients with HL and NHL.

Findings were tabulated for ease of presentatibims included information
about aims, lymphomsample size, agat survey, time since diagnosis, type of

treatment, comparison group, ameasure¢Table 1.

Aim 1: Prevalence of sexual dysfunction among lymphoma survivorsrelative to the

general population and survivors of other cancers, and in survivors of HL and NHL

The percentage of patients experiencing problems with sexual functioning was
reportedin seven studies. As shown in Table 1, between 20% and 54% of patients
experienced problems with one or more aspects of sexual fun&exual
functioningwas compared witgeneral populatiosamplesn five studies. Three
studies founaho differences betweddL survivors and the general population [19-
21]. However, HL survivorscored lower thanontrols orthe sexuality scale of the
Maudsley Marital Questionnaire [22], amere more likely to havsex less
frequently, were dissatisfied with the frequency of their sexual contactepoded
decreased sexual satisfaction and loss of interest ir28gx Lymphoma survivors
(both HL and NHL) scored lower than controls on the erection, ejaculation and
overall sexual function scales of the Brief Sexual Function Inventory [24], aral had

higher prevalence of reduced erectile functi®sy]

In five studies, HL survivors were compared with survivors of other cancers.
There were no differencesmpared toNHL [25], or testicular cancer survivors [26].
HL survivors experienced worse sexual functioning and lower satisfaction, aad wer
more likely to eport reduced sexuacttivity than leukaemia survivors [27Dther
work showed thatiesticular cancer survivors were more likely to report decreased
sexualenjoymen{28], and hadigherlevels of ejaculatory dysfunction thét

survivors [29].

Aim 2: The relationships between sexual functioning and disease and treatment,

demographic, and psychological variables



The relationships between sexual functioning and medical variables and
treatment were assessed in three studies. The chemotherapy regimens
Mechlorethamine, vincristine, procarbazine and prednisone (MOPP), Doxorubicin,
bleomycin, vinblastine and dacarbazidd{D), or Procarbazine, Alkeran, and
vinblastine (PAVewereassociated witheduced sexual enjoyment at letagm
follow up relative to radiation therapy only in survivors of HL [28]. Howeser,
comparison betwedhe chemotherapy regimeMOPP only, ABVD only,and
MOPPalternating with ABVD[30] demonstrated no differencesterms of effects on
sexual functioning for survivors of HLHL survivors whaelapsedeportedmore
sexual problems than those witemnained in remission after treatm§8®]. Finally,
reduced testosterone levels were associated with worse sexual function irboth H
and NHL survivors in one study, relative to having normal gonadal hormonesA25].
close correlation between gonadotoxicityirefatment and elevated LH arad Iow
testosteroa levels was reported in a previous publication on the same patient sample
[10]. Also, in the multivariate analysesported in this manuscrif25] increasing
age, low testosterone/elevated,likcreasing emotional distress and reduced physical
health weraall significantly associated with impaired sexual function in male

lymphoma survivors.

Relationships between sexual functioning and demograpltipsychological
variableswere assessed five studies. In two studies, (one which included HL
survivors only [21] and one which included both HL and NHL survivor$) [25
younger age was associated with better sexual function, particularly sexual
satisfaction.No other demographic correlatessexual functioning were identified.
Increased levels of depression were associated with psychopexibigims,
particularly decreasksexual activityin HL survivors only [20] and both HL and
NHL survivors [25]. HL and NHL survivors who reported better sexual function also
reported better physical QolHL survivorswho were infertile or believed they were
infertile reported more distress than those who were fertile or believeavérey
fertile [30].

Discussion
Our review suggests that between 20% and 54% of patients experienced

problems with one or more aspects of sexual functibwas not possible to calculate



an exact estimate as differences between studies precluded the useafaheia
Neither were we able to determine differences betwhieand NHL, since nine of
the tenstudies concentrated solely on patients with HL. Whetk cancers were

compared, no differences in sexual function were found [25].

Compared wittlthe gerral population [19-21], three studiegh small
sampledound no differences regarding sexual function, and the others suggest that
sexual problems reported by lymphoma survivors, while a significant issueyanay
always be directly related to their disease and treatment. Despite the large samp
(N=246) utilized by Kiserud and colleagues [2&]ect skes forimpairments in
sexual function in lymphoma survivors relative to the general populagos small
Such impairmentare thereforainlikely to be clinically significant, possibly because
lymphoma survivors consider compromised sexual function a minor cost of survival
[29]. Certainly, they do not differ relative to the general populatiogatisfaction
with nonsexual intimacy [23]. However, of the three studies that found no
differences, one had a small samgdl8][and two used non-standardizedasi@res
[20-21], suggesting that further studies are required to determine whether sexual
functioning in lymphoma survivors really is compromised relative to the general
population.

When compared to survivors of other cancers, lymphoma survivors had worse
sexualfunction than leukaemia survivors [27], but better sexual function than
testicular cancer survivof28-29]. Testicular cancer survivors may experience more
problems becaudbeirtreatmen{orchidectomy) visiblhaffects a sexual organ.
Relative to lymphoma patients, thegnd to report more dissatisfaction with

information and support concerning sexual function [7].

The evidence suggested tskhemotherapy, relapsed reduced testosterone
levels were associatedth more sexual problems. Previatlemotherapy may be
associated witheduced sexual interest/ enjoyment relative to radiotherapy in
lymphoma survivors [28JAlso, reduced testosterone levels were associated with
reduced sexudlnction [25], which sugests that sexual dysfunction following
treatment for lymphoma has an organic cause in at least some patiertifcétien
of these issues is necessary so that men can be treated appropriatelfi.e., wit

testosterone replacement thera®ecent resealc[10, 16] has demonstrated reduced



testosterone levels following chemotherapy, and greater incidence of sexual
dysfunction in patients who habeen treated bghemotherapy, suggestitigs issue

is still highly relevant.

With regard to demographic and psychological varialieseasing mental
distresswas associated with reduced frequencgefual activity[20, 25] in line with
research othe general population [31]. Routine assessment of depression is
warranted, in aler to facilitate appropriate referrdiee also [33] This is
particularly important apsychological late effects of treatment are often not
documented in medical notes amdynot be addressed by cliniciarg3]. Also,
younger age was associatedhaietter sexual function [21, R5This was expected,
as the prevalence of sexual dysfunction increases wit34dg¢jan[studies from the
general populatianBetter physical QoL was also associated with better sexual
function, possibly because more eneand fewer health problems means patients are

able to put more effort into attaining a pleasurable sex life.

Limitations are considered in relation to study design, reporting of
demographics and results, and searchesurAber of limitations with styddesign
were identified.First, only threestudies [19, 23, 25] used a standardized
questionnaire. Standardized instrumemtsrequired in order to determine areas in
which deficits may be prevalerand make direct comparisons between studies.
Furthermore, they are widely availabl25 measures of sexual function have been
identified[35]. Secondthere were no longitudinal studi@seaningno information is
availableregarding changes during the course of treatment, or proceSses\wdry.
This particularlylimited our ability to answer the question of how sexual functioning
and medical treatmeate related as patients were assessed at different times post
treatment it was not possible to determine the trajectory (ies) of sexual function
following treatment.Third, threestudies [19, 26, 29] hacery small samples, with
possible insufficient power to compare groupsurth only one study [Zbexamined
the correlatiorof sexualfunctionwith testosterone levels. This is required in order to
understand the relative contribution of biological and psychosocial factors to sexual
problems. Fifth, more work should address the relation between quality of life and
sexual function.Finally, althoughthis review included only studies with a control

group, good control samples from the general population regarding sexual function



are difficult to obtain for several reasons. First, it is necessary t aedample with
the same percentage of the gahpopulation who are currently sexually active. This
Is important as cancer survivors are less likely to be in a relationship thaméralge
population (i.e., [36]). Second, sexual function is a sensitive subject, about which

many people refuse to mplete questionnaires even when they are anonymized.

Several limitations were also found with regard to reporting of demographics
and results.First, twostudies failed to mentiorelationship statyswvhich is important
for the reason discussed abovec@d only three of the ten studies [23, 25] 30
repored standard deviations. These enable compahsbween studies, and are

necessary for calculating effect sizes in ragtalysis.

There were also several limitations with regard to the searclinesreView
was restricted by the fact that the grey literature was not seaartaednly papers
published in the English language were includ&€tlis means there was a possibility

of publication bias.

In conclusionwe have reported systematiaeview of the evidence currently
availableregardingsexual functioning in male survivors of lymphoma. We conclude
that sexual dysfunction is adversdate effect for a significant minority of patients,
albeit one of low clinical significance and macessaly a directconsequence of
treatment. However, given the association betvi@ernestosterone levetnd
impaired sexual function, patients should routiredyassessed and treatedlow
testosterone levels. Furthermore, the relation between deprassiampaired sexual
function highlights the importance of assessing psychological well-eipatients.
Further welldesigned studies are required to expand the evidence base regarding
sexual dysfunction in lymphoma survivors,order to facilitate dctor-patient
communication regarding likelihood of sexual dysfunction and ways in which it can

be ameliorated
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Table 1: Levelsof sexual function, comparison between treatments, correlates and details of measures

Study Aims Lymphoma Age(Mean Time since Type of Comparison Measures Findings
samplesize unless diagnosis  treatment Group
(response  stated (Mean
rate) otherwise) unless
stated
otherwise)
1. Bloomet 1. Compare HL 85 32.2 457 XRT alone: Testicular Structured 1. 26%: Erectional problems
al. (1993) physical, social and (88%) (88.2% months 37.6% cancer Interview following treatment
[28] psychological well under 40) With 2. 22.8%: decrease quality of
being of H- and MOPP: orgasm
testicular cancer 24.7% 3. Chemotherapy: decreased
survivors PAVe: sexual enjoymentelative to
24.7% radiotherapy
ABVD: 4. HL less likely to report
14% decreased sexual enjoyment than
VBM: 3 testicular cancer
2.Cella& 1. Compare levels o HL 60 Mean Range Early (30):  General Derogatis 1. Almost 1/5: difficulty in sexual
Tross psychological (86.9%) 31.1 6-—140 6 cycles population,  Sexual readjustment
(1986)[19] distress in K. months (MOPP) +  on and off Functioning
survivors and XRT treatment Inventory
healthy Advanced: [37]
acquaintances 10-12 cycles
(MOPP +
ABVD) +
XRT
3. Hannah 1. Examine impact HL 24 35.2 34.9 XRT alone: Testicular Structured 1. Decrease in frequency: 62.5%
et al. (1992) of cancer on couple (married (SD 6.8) months 10 cancer interview sexual satisfaction; 37.5%;
[26] marital and sexual men + PCT: 11 (nor+ erectile dysfunction: 13% (0 pre
function spouses) Both: 1 standardized) diagnosis)
Relapse: 2 2. No differences between

testicular cancer andlH
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4. Jonker
Pool et al.
(1998)[29]

5. Kiserud
et al. (2009)

[25]

6. Kornblith
et al.
(1990¥

(20

HL 58
(72.2%)

43.3
(SD 11.5)

1. Compare sexual
consequences of
testicular cancer and
HL

HL: 138
NHL: 108
(84.5%)

HL: 45.7
(10.4)
NHL: 49.6
(9.6)

1. Examine seif
reported sexual
function and
identify factors a/w
reduced sexual
function in male
lymphoma survivors
2. Compare sexual
function in
lymphoma survivors
with normative
group of sameged
controls

1. Understand HL 273
nature and extent of (74%)
psychosocial (60% men
problems

2. ldentify illness
socicdemographic

factors a/w

adaptation

37 (20-66)

8.7 years
(SD 6.2)

HL: 15.2
(SD 6.7)

NHL: 14.3

(SD 5.0)

6.3 years
(Rangel-

20)
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XRT or PCT  Testicular Non
(details not cancer standardized
reported) guestionnaire

Brief Sexual
Function

Chemotherapy General
Low intensity  population

HL: 51%, Inventory R4]
NHL: 8%
Medium; HL:
25%, NHL:
54%
High; HL:
23%, NHL:
38%
PCT: 80% General 8 items, plus
XRT + population Global Sexual
PCT: 16% Satisfaction
XRT Index (from
alone: 4% Derogatis
Sexual
Function
Inventory)

1. Decrease in libido: 19%;
arousal: 16%; erection: 17%;
orgasm23%; sexual activity:
24%; satisfaction:14%
ejaculation: 9% (30% : decrease
in 1+ sexual function), value of
sexuality: 18%

1. NHL lower scores than HL

2. Low testosterone and/or
elevated LH a/w worse sexual
function

3. Younger age, less emotional
distress and better physical hbal
a/w better sexual function

4. After adjusting for relationship
status, lymphoma survivors
poorer erection, ejaculation,
overall sexual satisfaction, higher
prevalence of reduced erectile
function and poorer sexual
satisfaction than controls

1. Sexual satisfaction similar to
controls

2.37% : 1 + sexual problems
(decreased satisfaction: 31%;
interest: 21%; activity:18%;
erectional problems: 13%

3. Psychosexual problems
attributed to cancer a/w incrests
distress (BSI; IES intrusion,
avoidance; POMS; PAIR)



7. Kornblith 1. Compare MOPP, Subset ob

et al. ABVD, and
(1992){30] MOPP/ABVD
chemotherapin

terms of physical,
psychosocial and
psychosexuadffects
on HL survivors

8. Kornblith 1. Compare long

et al. term adaptation of
(1998) HL and leukaemia
[27] survivors
9. Recklitis 1. Determine nature 465 (49.7%
et al. (in and extent of sexual men)
press) 1] dysfunction after
HL
10. Van 1. Determine QoL

Tulder et al. of long-term H.
(1994)[23]  survivors

Median 2.2 years

3526 (Range

59) 1-5)

37(26 5.9

66) (Range
1-20)

Median 18.32

44 (206 (SD 7.31)

70+)

Men: 14 years

(44.3, (SD2)
SD
11.1)

MOPP: 31
ABVD: 33
MOPP/ABVD:
29

As 6

XRT: 93%
PCT: 37%

XRT: all
+ vinblastin: 5
+ MOPP: 14

Treatment
types

Leukaemia

General
population
(patients’
siblings)

General
population

As for [20]

As for [20]

As for [20]

Maudsley
Marital
Questionnaire
(sexuality
scale)[22]

1. If believed infertile- more
distress (PAIS; POMS)
2.Relapse a/w more sexual
problemsattributed to cancer

1. HL worse sexual function thar
leukaemia, lower satisfaction

2. HL survivors more likely to
report reduced sexual activity as
result of cancer

1. 54.2%: decreased sexual
activity; 41.4% decreased interest
2. No differences relative to
controls

3. Satisfaction lower in older
survivors

1. Patients lower scores on
sexuality scale than controls
2.Y- no interest in sexcontrols:
10%)

3. - sex at least once a week
(controls:73%)

4. 29% dissatisfied with
frequency of sexual contact
(controls:16%)

5. 12% dissatisfied with quality
of sexual contactcpntrols: 5%

* These studies were drawn frdh®e same population

** Gender was controlled for in all analyses
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Glossary: XRT-radiotherapy; MOPP Mechlorethamine, vincristine, procarbazine, prednisone; PAVe - procarbazieealk
vinblastine; ABVD—- Doxorubicin, bleomycin, vinblastindacarbazine; VBM- vincristine, bleomycin, methotrexate; PET
polychemotherapy; a/w associated with
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