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Abstract

Purpose Anal cancer is a mainly treated with chemoradiotherapy. A small number of patients undergo salvage surgery. There are
few published studies investigating quality of life and functional outcome after treatment for anal cancer. The aim of this review
was to explore the literature and identify areas for further research.

Methods A search was conducted in Medline using MESH terms related to anal cancer and quality of life. Two investigators
selected and reviewed articles based on titles and abstracts. Three investigators read and reviewed the included articles and
collected relevant data. The included articles were evaluated using the minimum standard checklist, and key findings were
summarised in a chart.

Results Some 15 articles, and a total of 802 patients, were deemed eligible. The results differed slightly among the studies. The
incidence of symptoms such as fatigue, nausea, insomnia and appetite loss was higher than among healthy volunteers. Bowel
function, urinary function and sexual function were negatively affected. Some studies found that, compared with the normal
population, anal cancer survivors scored clinically significant worse in the functional scales in QLQ-C30.

Conclusion In conclusion, it is apparent that several functional problems affect the quality of life of patients with anal cancer.
There are few studies which have investigated quality of life after treatment for anal cancer. Interventions to address issues related
to anal cancer treatment may improve long-term quality of life in this patient group.

Trial registration CRD42017059787

Keywords Anal cancer - Oncology - Morbidity - Radiotherapy

Introduction

. . . . . Anal cancer (squamous cell carcinoma) is a rare disease with an
Electronic supplementary material The online version of this article

(https://doi.org/10.1007/s00384-019-03342-x) contains supplementary annual incidence between 1 and 2 per 100,000 inhabitants ac-

material, which is available to authorized users. counting for 1-1.5% of all gastrointestinal malignancies. In

Sweden, 150-200 new cases are registered each year with in-

> Anton Sterner creasing incidence [1]. Like cervical cancer, anal cancer is strong-

anton.sterner@vgregion.se ly associated with the human papillomavirus (HPV), which is the
leading cause of approximately 80—-85% of the tumours [2, 3].

! Department of Surgery, Institute of Clinical Sciences, Sahlgrenska Radio and chemotherapy (RCT) has been the cornerstone

Academy, University of Gothenburg, Gothenburg, Sweden treatment of anal cancer since the 1970s, when studies by

2 Region Vistra Gétaland, Sahlgrenska University Hospital, Nigro et al. showed that the survival rate for patients treated

Department Of Surgery, Gothenburg, Sweden with RCT was as good or higher than for patients who

3 Department of Surgery, Capio S:t Gérans Sjukhus, underwent surgery alone [4—6]. Today, a majority of patients

Stockholm, Sweden with anal carcinoma are treated with fluorouracil (5-FU) and

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00384-019-03342-x&domain=pdf
http://orcid.org/0000-0002-8357-6894
https://doi.org/10.1007/s00384-019-03342-x
mailto:anton.sterner@vgregion.se

1518

Int J Colorectal Dis (2019) 34:1517-1528

mitomycin C (MMC) in combination with radiotherapy, in
doses normally up to 45-60 Gy, depending on TNM-stage.
A small group of patients undergo salvage surgery with a
permanent colostomy due to lack of treatment response or
tumour recurrence. A large Nordic study recently showed that
inclusion in a treatment protocol has a positive effect on out-
come [7].

Studies investigating QoL after treatment for anal cancer
are rare. A review article by Sodergren et al. summarised the
few published studies up to 2014 and found that the most
common complications after treatment for anal cancer were
skin conditions, faecal incontinence and sexual problems, but
psychological side effects such as depression and fatigue also
occurred [8]. However, since then, some longitudinal studies
with baseline data have been published [9-12].

Quality of life in other types of malignancy in the gastro-
intestinal canal than anal cancer has been widely investigated
using standardised questionnaires such as focusing on
anorectal, bladder and sexual function after treatment. These
questionnaires were designed for patients treated for rectal
cancer and other malignancies in the gastrointestinal canal.
Recently, however, Sodergren et al. published an EORTC
questionnaire for anal cancer, EORTC QLQ-ANL27, which
has not yet been used in any other study [13] as far as we
know. The aim of this review article is to investigate the
existing research on quality of life and evaluate the need for
further research in the subject.

Materials and methods
Protocol and registration

The trial is registered in the PROSPERO International pro-
spective register of systematic reviews, registration number:
CRD42017059787.

Eligibility criteria

Eligible studies were published prior to December 2016.
Endpoints were quality of life after treatment of anal cancer.
Case reports, editorials, review articles and comments were
excluded.

Information sources/search strategy

The PICO that was set up was patients with anal cancer, treat-
ment with chemoradiotherapy and or surgery, no control was
used, the outcome was functional outcome and quality of life.
A search using the PICO was conducted in Medline, for
English language articles only. A combination of MESH
terms and other terms related to anal cancer, treatment, and
quality of life were used (see Table 1). Articles of interest,
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found through references in the published articles, were also
assessed for eligibility.

Study selection

Two investigators independently reviewed and selected arti-
cles by reading the titles and abstracts. Articles concerning
other diseases than carcinoma of the anal canal, and studies
lacking quality of life as an endpoint after treatment of anal
carcinoma, were excluded. We included randomised con-
trolled trials, case-report trials and prospective trials.
Disagreement between the two independent investigators
was solved by discussion.

Data collection process

Three reviewers read the full articles that were selected for a
closer investigation. Relevant data were retrieved and collect-
ed in a data form as Tables 1, 2 and 3.

Data items

Data about main author, year of publication, type of trial,
number of patients, method of evaluating quality of life, and
main findings were abstracted by two authors and collected in
a data form.

Risk of bias in individual studies

Two investigators assessed risk of bias by studying the includ-
ed articles using the minimum standard checklist developed
by Efficace et al. [14].

Summary measures

The quality of the included studies was evaluated using the
minimum standard checklist for studies assessing QoL, devel-
oped by Efficace et al. [14].

Synthesis of results

The key findings and study characteristics from all included
studies were summarised in a chart.

The results regarding general quality of life, symptom
scales and long-term results from the studies that used the
EORTC QLQ-C30 for evaluating quality of life were
summarised in a table and compared with a cohort of healthy
volunteers.

Risk of bias across studies

Risk of bias was assessed by one author and summarised in
the results.



1519

Int J Colorectal Dis (2019) 34:1517-1528

%0 ‘el 9eos wqoxd
)SQI)UI [BNXAS JO JOB] paouLIadxd asuodsar mo| [enxos {(Apnys
%TL PUR %TL ‘%G9 “AJI[ [enxas ‘ozIS [[ews QUIOOINO [EOTPA)
19U} (A PIYSIESSIP LIOA 219M 966 ‘anueo-ai3uls  (951-9¢€) 09 SON “D1LOVd IS [43 700 WLd)-3UOT  [BUOIIAS-SSOId d1ULD-J[FUIS  010T sed
az1s Apms
1SIOMUT [ENXAS PIYOR] USWOM JO 9469 [[ews SA polad 67dD-0T0  (#8—9¢)
*90UUNUOJUL [€03B] dwos pajtodar 95/ 4 uorsnpout 3uo 7 (z€1-S1) IS ‘0€0-010 €S 0€ [01UOY oW} Yoo J0)  [BUONIIS-SSOID ‘QNUID-J[SUWIS ([07  IOUOUA0I]
dn-morjoy
Bjep auleseq ym paredwos pasoidde 10y ‘sInouwin}
Apueoyrugis pue AJ[eorurd a1om paoueApe
uonednsuod pue sso| amdde ‘eruwosur AJ1e00[ AV-ISIN Apmys 110400
‘uonouny [EUOHOWR ‘SHO UL 1OV Jo dnoi3qng (99-0) LT LSV ‘0£D-0T0 65 611  yuodpuo Arepuodes st o0 [eUIprYISUO[ ANULI-J[SUIS 9107 JommoT,
uonouny [enxas
Jo jusunreduwr se [[om se surejduwiod uorsnjour Juo|
[eunsouronsed [esrsojom Jurpnjour ‘suonsonb VINOS/INAT
‘POIIUSPI AIOM SUIOUOD Jofew ¢ pue X3$ 10 QEID-OT10
paonpar sem sjuaned 100ued TeUR UL JOO) 9 JOMSUR MO (LET-S) 9¢ ‘0€D-010 79 49 00 WiI)-SU0 [BUONOIS-SSOID ‘VNUD-ISUIS 10T 1oZ1oM
erundredsAp 910A3S 947
‘ooudjoduwr 9,9 "SISAUNJOA JO 9,8 SA
9 LS Ul 0USUNUOOUI [BOJR] "SWAN  SIAIPMIS IO 0}
9[3uIs pue s9eds [[e ur Jo100d a19m paredwoo 6TdD (68—01) [BUOII3S-SSOID
§1005 A} ‘SIAJUN[OA M pareduwio) Moyoo 981k (TI1-52) 99  ‘0£D-0T0O DIMOA 19 8¢l TOOYH wio}-5uo] Hoyoo [euoneN €107 uazyueg
wjqoid ou sa ‘erunaredsAp
¢ opei3 pue Aouoenbayy [003s s180K
€ opeIs ‘oousunuodul [00)S ¢ dpeId €7 Jo pouad (98—09) 100
J10J UQds Sem TJOQ) UT 90UAIYIp 3s9S1e]  worsnjour Suo (TTT-6) 89 D-LOVA $9 Th  PUE S)UOAD OSIOAPE [EONII)  [BUONIIS-SSOID “QNUad-o[SuIS €107 uemyye,]
sypuowt 7|
JUOUT)EAT) IO PASBAIOUT asuodsar
doudjodur Jo 9y SyIuow ¢ uIyIM %L9
QUITASEq 0} PAUINIAT JNQ JUSUIEAT) ‘uonen[eAd 6TID Pue  (88-6€) Apmys 310700
Ioye PAJeIOLIRlep J0() [eIOUSD) aAndadsord 71 -O10 DINOA 95 86 00 Pue AJdTX0) ANOY [eurpnyISuo[ “Onuad-9[SuIS 107 ueyq
swiojqoid %9t
[enxas 10} ASojorewoydwAs ysy 91 osuodsar
‘1003s JO dTeeI] 977 ‘Aep/SIUSWAAOW ‘s1edk /] 8D pue 100
[oM0q f uey) a1ow pey gpg  poudd wolsnoul  (p6-14) $9 0€-0T10 dIod (1D ¥§ Tp  UWIR)-3UO[ ‘SJUSAD ASIOAPY  [BUOIIRS-SSOID “ONued-d[SulS G107 SoMOUY]
90§ Ul sSansIp 1eaI3 Sursnes erunoredsAp aneuuonsanb
PpadusLdXxd udWoM JO 99 Ajiofewr ur PajepIeA-uoN
SSOISIP 18IS UISNED OUUNUOIUT %68 (s8-5¢) SSISIP JO JUAIXS/SIUIAD Apms 19)s1301
[eoe) paouatadxa syuaned Jo 9,06 < ore1 osuodsay (26-S) €€ aareuuonsanb umQ 8S ¥8 OSIOAPE WLIR)-FUOT  ‘[BUONIIS-SSOIO QNUAI-NNIA  ST0T uosoung
dn-mo[jo} SuLmp paussiom
Apuosisiod a1om erunaredsAp pue
BOOULIBIP ‘Q0USUNUOOUT ATeuLI) dn-morjoy
‘sypuow g1 uryim pasoxdu 1oys
nq JUAUBN 1e A)O2IIp ‘Aprys (€8-L€) Aderayyowo) esray Apmgs 110409
PajeI0LIdNP TOO) [EIOUSD [euIpnyguoy (99-0) 9T 0€ ‘62 010 LS 145 Ioe ToQ) JO uonen[eAy [eurpny3uof 2Anoadsoid  910T ydasop
‘powr
suonewI| ‘sypuowr poypowr  sredk ‘a3e  syuaned
surpury Ao3]  /pSuens Apmg dn-mofjoq uonen[eAsq  UBIPIIA 'ON jutodpuo Arewrtig uSIsop Apm§ 180X JOYINE UTR]A

SOIPNYS POPNIIUL JO SONSLIJOLIEY))

L °|qeL

pringer

Qs



Int J Colorectal Dis (2019) 34:1517-1528

1520

9sI0M A[JUBOITUSIS PAIOJS SOUSUNUOIUL
[e09®] YIM SHUSnR]

"S103I0M AYI[eay JO 9SeasIp [ejoaIoue
IO0URD [RUE [IIM

syuaned usomiaq [ JOID Aq passasse

700 UI PUNOj SeM QOUIQIP ON Apnys [jewg (IS1-L) LE 101D w@ uLe)-SU0  [RUONOSS-SSOIO ‘ONUAI-IISUIS 666  SIBULIOPIOA
Suruonouny [enxes M0 I09S
uonouny jeue pue uoneorjduwoo
9)B[ JO AJLIDADS )M PIRIDOSSE sIedA ()8 (SL—Th)
Apueoyugis seam oJif Jo Ajjenb [[eeAQ  oroqe spuoned oN  (S1T-LE) 911 8¢ ‘0€D-010 09 84 00 Wo)-FUOT  [BUONDAS-SSOI0 dNUD-O[TUIS 6661 L1
BUIOUIOTED
[eue Jo osneodq payean syudned
ur arnssaid 1ojouryds [ewrxew pue syuoned
SunsaI paseaIodp B punoj AnoWOUe]y 4] L0yod [[ews (S6-21) €S 1101 | QUIOOINO [BOIUI)  [BUONOIS-SSOIO ‘QNUID-J[SUIS [007  SHEWIOPIOA
Selq
asned JySu
pasueyo yonwr A10A s1sod £q
PaYoLaI JUAIIIP oY) swojqoid PONINIOAT Q1OM
[enxos pue JUdWAO(ud [enxos SIOQIUNJOA
J10J PUE ‘SIO9JUN[OA PUE SIOAIAINS ‘Apms (68-SP) Apmjs [01u09 ased
JIO0UBD [BUR UdIMID] PAIPIP 0O [onuod ase)  (941-87) 79 8¢ ‘0€D-010 69 0S 700 WI-FUOT  [BUONIIS-SSOID ‘ANUI-JSUIS 00T pnooydor
sorderoy jutodpuo
UONRIPEI JUAIPIP 0M] UMD Arewnd
9J11 Jo Aypenb ur ooudIoIp ON € j0U sem Jo) 8¢ ‘0£D-010 29 ¥€ QUWIONNO [BOIUI])  [RUONDIS-SSOIO “DNUAI-ISUIS /007 OUUB[-IO[YI0
pasnoie A[jenxas Juruodaq 1o
xas Aofud pue xe[a1 0y Aijiqeut
‘powr
SUOTyRIII] ‘syjuowt poypowr  s1edk ‘o8e  syuoned
suipuly Ao3]  /pSuens Apms dn-mojjoq uonen[eAy  UBIPOJA 'ON yurodpuo Arewig ugIsop Apmi§ Ie9x JIOYINe UIRJA

(ponunuoo) T A[qeL,

pringer

Qs



Int J Colorectal Dis (2019) 34:1517-1528

1521

Table2  Evaluation of studies according to minimum standard checklist
by Efficace

Reports
HRQoL issue No. %
Conceptual
A priori hypothesis stated 14/15
Rationale for instrument reported 13/15
Measurement
Psychometric properties reported 13/15

Cultural validity verified 1/15

Adequacy of domains covered 11/15

Methodology
Instrument administration reported 10/15
Baseline compliance reported 14/15
Timing of assessments documented 14/15
Missing data documented 9/15
Interpretation
Clinical significance addressed 13/15
Presentation of results in general 15/15

Result
Study selection and literature search

After screening 736 potential studies using title and abstract,
15 articles were found eligible and in total, 802 patients were
included in the review (see Fig. 1).

Study characteristics

Characteristics of the 15 included observational studies are
listed in Table 1. Twelve studies were cross sectional out of
which ten were single-centres with inclusion periods varying
from 8 to 24 years. Two Scandinavian multi-centre cross-sec-
tional studies retrieved patients using national registers
recruiting relatively large cohorts. Three studies were longitu-
dinal assessing quality of life before and after treatment of anal
cancer; in one of these, the authors compared two different
techniques of radiation [15]. The earliest inclusion period
started in the 1970s, but the majority of patients received
treatment during the 1990s up to the 2010s.

The quality of the QoL items reported was generally high
with a mean of 8.3 for the 15 studies, well above the recom-
mended level of 8 (Table 2) [14].

The time interval from treatment to assessment of QoL
differed between the studies. In order to ensure long-term
QoL evaluation, five studies required a minimum follow-up
period of 2 years. Two of the longitudinal studies measured
QoL in time intervals up to several years after treatment, while
the third longitudinal study assessed QoL at two occasions
only, before and directly after treatment.

The number of patients enrolled varied from 14 to 128. The
two largest studies, including 128 and 84 patients, respective-
ly, were based upon national registries [10, 16]. Median age
varied from 51 to 69 years and the response rate of QoL
assessment was between 40 and 89%.

Drop-out analysis

A drop-out analysis was performed in 8 of the 14 studies.
Knowles and Bentzen reported that patients who declined
participation were older with more comorbidities, but no dif-
ferences in tumour characteristics were seen [11, 16].
Tournier-Rangeard found that patients, who answered the
follow-up QoL questionnaire, had higher QoL in the baseline
questionnaire [17]. Drop-out analyses in the remaining studies
showed no difference in characteristics between responders
and non-responders concerning tumour characteristics, age
or comorbidities.

Qol instruments

In the absence of a disease-specific quality of life question-
naire designed for anal cancer survivors, most authors have
used previously validated QLQ-CR38/QLQ-CR29 or FACT-
C designed for colorectal cancer [18]. These questionnaires
collect information regarding anxiety, body image, sexual
function, urinary function and anorectal function.

QLQ-C30, a generic cancer instrument, has previous-
ly been validated numerous times for different cancer
cohorts [19, 20] in different countries and cultures
[21-24], as well as for patients with curable and palli-
ative disease. QLQ-C30 contains 30 items, 5 multi-item
functional scale (physical, role, emotional, cognitive and
social functioning), 6 single-item symptom scale (in-
cluding fatigue, nausea/vomiting, pain, dyspnoea, insom-
nia, appetite loss, constipation diarrhoea and financial
difficulties) and a multi-item named global health score
measuring the overall physical condition and general
QoL. A low global health score indicates poor physical
condition and/or low overall quality of life [25]. In nine
of the included studies, QoL was assessed using QLQ-
C30 with the addition of QLQ-CR29 or QLQ-CR38
[26].

When analysing and comparing results from QLQ-C30,
the authors have used the recommendations of Osoba
et al. [27] grading a change of less than 5 to be small,
5-10 to be moderately relevant and any change above 10
points to be clinically significant.

Two authors chose to evaluate QoL using the validated
FACT-C, a part of the Functional Assessment of Chronic
Illness Therapy (FACIT) [28, 29] measurement system.
This questionnaire contains self-reporting instruments for
evaluating QoL in patients with cancer and other chronic

@ Springer



1522 Int J Colorectal Dis (2019) 34:1517-1528

Table 3 QLQ-C30 for patients included in the six cross-sectional studies below

QLQ-C30 Bentzen Welzel [1] Jephcott [2] Allal Provencer Knowles Michelson [3]
Cohort Anal Volunteer Anal German control Anal Volunteer Anal AC Anal Women 60— Men 60—
group cancer cancer [4] cancer cancer cancer 69 69
Mean (SD) 68 (25) 83(19) 6l 63 66 (28) 78 (20) 71 (21) 70 (25) 67 78 (22) 77 (21)
Physical function
Mean 77 (22) 90 (15) 70 84 74 (29) 89 (14) 80(22) 87 (14) 87 87 (16) 88 (17)
(SD)
Role function
Mean 69 (31) 91(19) 60 82 76 (33) 87 (25) 85(21) 77 (26) 67 87 (24) 87 (24)
(SD)
Emotional function
Mean 77 (25) 87 (16) 57 77 74 (28) 81 (16) 77 (25) 77 (26) 67 84 (20) 86 (18)
(SD)
Cognitive function
Mean 77 (26) 89 (15) 76 88 75 (24) 82 (20) 76 (23) 85 (25) 83 90 (17) 87 (16)
(SD)
Social functioning
Mean 71 (29) 91 (18) 60 89 73 (35) 90 (20) 82 (28) 74 (34) 67 92 (19) 91 (18)
(SD)
Fatigue
Mean  38(28) 20(18) 23 41 3639  2021) 272  28(29) 33 20 (22) 20 21)
(SD)
Nausea/vomiting
Mean 6 (13) 3 (10) 8 6 6 (17) 1(4) 6 (15) 1(4) 0 3(12) 2(8)
(SD)
Pain
Mean  25(30) 14(23) 34 22 2331 14(22) 1521 2025 17 21 (26) 18 (22)
(SD)
Dyspnoea
Mean  27(33) 10(20) 30 13 23(33)  8(16)  13(22)  18(26) 16 (24) 17 25)
(SD)
Insomnia
Mean  35(35) 20(26) 40 24 20(32)  22(28) 24(29) 26(31) 23 (28) 19 (26)
(SD)
Appetite loss
Mean  14(24) 3(12) 14 7 1322 315 1019 10(23) 4(15) 2(10)
(SD)
Constipation
Mean  22(28) 14(22) 17 6 2432)  8(16) 1521  7(19) 9 21) 4(14)
(SD)
Diarrhoea
Mean  27(32) 12(21) 37 2 27(32)  5(12)  28(36) 28 (40) 5(16) 5(14)
(SD)
Financial difficulties
Mean  14(27) 4(14) 37 10 2337 8(20) 1528 2031 721 5(16)
(SD)
illnesses [30]. FACT-C combines FACT-G, assessing gen- Two studies used a questionnaire developed by Eypasch
eral QoL with the 9-item colorectal cancer subscale for gastrointestinal disease, not limited to cancer [33].
(CCS). Two of these items address issues concerning sto- Sunesen and co-workers constructed their own anal cancer—
ma. FACT-C contains four items: physical, social, emo-  specific questionnaire [10]. This questionnaire is based on
tional and functional wellbeing [31, 32]. In all, FACT-C  existing validated questionnaires and an expert panel includ-
contains 36 items presented on a 5-point Likert scale. ing three colorectal surgeons and one radiation oncologist.

@ Springer
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Fig. 1 Flow chart over included

articles

Records identified through
database searching
(n=736)

Records after duplicates removed
(n=736)

[ Included 1 [Eligibility] [Screening] [ Identification ]

Synthesis of studies
General quality of life

Results from the QLQ-C30 questionnaire from six cross-
sectional studies [11, 16, 34-37] are listed in Table 3, together
with reference data from a Swedish [38] and a German [39]
healthy cohort. The numerical value of global health status,
after treatment of anal carcinoma, varies from 60 to 72.

Data of QLQ-C30 score from the three longitudinal studies
[9, 12, 17] are displayed in Table 4. After an initial decrease
immediately after treatment, global health status increased to
baseline levels [12] or well beyond a few months after treat-
ment [9, 17].

In several studies [34, 36, 40, 41], sphincter function was
found to independently affect overall QoL. Fakhiran as well as
Vordermark found that stool incontinence as well as urgency
(only Fakhiran) lowered QoL [ref. 42]. Dyspareunia also neg-
atively affected QoL (ref. Fakhiran) as did higher age [43].

Functioning scales in QLQ-C30

Bentzen et al. [16] and Welzel et al. [34] found that anal cancer
survivors scored clinically significantly worse for all five
functional scales in QLQ-C30 compared with the normal pop-
ulation. The largest difference (>20p) was seen for role and

A 4

Records excluded
(n=713)

Records screened
(n= 736)

A 4

Full-text articles assessed
for eligibility
(n=23)

A 4

Studies included in
qualitative synthesis
(n=15)

social functioning. Provencher [37] also found a clinically
significant difference for social function and Jephcott [35]
demonstrated a difference for all functions, but clinically
non-significant for emotional and cognitive functioning.

As with global health score, however, functional scales
were back to baseline values within a year, except from role
function and social function, which had improved clinically
significantly compared with baseline data.

Symptom scales, long-term results

General cancer—specific symptoms addressed in QLQ-C30
are listed for the applicable studies in Tables 3 and 4.
Compared with volunteers, Bentzen et al. [16] found that anal
cancer survivors scored worse for all symptoms and single
items in QLQ-C30 and CR29. Similar findings were made
by Welzel et al. who compared their cohort with the German
background population. In their study T3/4, low tumour
localisation, a long follow-up time, surgery, male gender and
being physically inactive had a significantly negative impact
on role function and fatigue [34].

One year after treatment, as assessed by Joseph et al.
[9], fatigue, pain, appetite loss and constipation were
clinically significantly improved compared with baseline
data, as was financial difficulties.

@ Springer
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Table 4 QLQ-C30 for patients included in the three longitudinal studies

QLQ-C30 Joseph et al. Tournier et al. Han et al.
Time of evaluation Baseline After treatment 1 year Baseline After treatment Baseline After treatment 1 year
Global health status

Mean (SD) 61 (22) 42(19) 72 (18) 65 (23) 71 21) 68 (20) 50(19) 70 (20)
Physical function

Mean (SD) 82 (17) 62 (23) 85 (17) 88 (17) 86 (17) 87 (15) 66 (22) 88 (15)
Role function

Mean (SD) 69 (35) 41 (23) 80 (23) 82 (28) 81 (28) 75 (29) 44 (29) 86 (25)
Emotional function

Mean (SD) 69 (21) 64 (22) 77 (22) 65 (26) 74 (25) 70 (23) 72 (22) 78 (21)
Cognitive function

Mean (SD) 77 (23) 70 (25) 83 (24) 81 (23) 80 (24) 79 (20) 72 (23) 79 (18)
Social functioning

Mean (SD) 69 (28) 50 (27) 81 (22) 86 (25) 82 (26) 70 (27) 47 (30) 83 (20)
Fatigue

Mean (SD) 37 (24) 62 (25) 27 (20) 29 (28) 33 (25 32 (23) 51(20) 24 (18)
Nausea/vomiting

Mean (SD) 8 (16) 21 (19) 7 (16) 6 (18) 7(17) 8 (15) 14 (17) 6 (16)
Pain

Mean (SD) 34 (3D 59 (30) 18 (22) 30 (21) 20 (26) 33(32) 55(29) 19 (24)
Dyspnoea

Mean (SD) 16 (23) 22 (27) 14 (21) 13 (22) 19 (27) 11 (17) 20 (24) 9 (15)
Insomnia

Mean (SD) 40 (31D 43 (32) 33 (30) 41 (35) 27 (32) 36 (32) 39(27) 29 (27)
Appetite loss

Mean (SD) 23 (27) 49 (30) 10 (23) 22 (29) 13 (21) 21(28) 36 (27) 11 (20)
Constipation

Mean (SD) 26 (30) 18 (27) 44) 26 (35) 14 (28) 12 (22) 33(32) 8 (17)
Diarrhoea

Mean (SD) 14 (21) 49 (35) 23 (27) 14 (23) 17 (25) 12 (22) 31(25) 12 (21
Financial difficulties

Mean (SD) 38 (34) 38 (35) 17 (24) 12 (28) 11 (24) 28 (33) 33 (34) 19 (29)

Bowel function

In the anal cancer—specific questionnaire created by
Sunesen [10], symptoms were identified according to the
extent of distress they caused, graded as none, little, mod-
erate or great. Faecal incontinence, faecal urgency and
frequency of bowel movements were common and caused
great distress. Knowles et al. [11] found that 29% of pa-
tients altered their daily activity because of bowel dys-
function. As seen in Table 4, diarrhoea increased after
treatment and remained increased for the study period in
the longitudinal studies. Anal cancer survivors had more
diarrhoea than healthy volunteers (Table 3).

@ Springer

Urinary symptoms

Increased urinary frequency was common among anal cancer
survivors [9, 37, 42], as was urinary incontinence that in-
creased 10% after treatment [9]. In Sunesen’s study [10], uri-
nary incontinence caused great distress for the majority of the
45% of patients who experienced it.

Symptoms affecting sex life

It was common with a low response rate for questions regard-
ing sex. Women neglected to answer these questions to a larg-
er extent than men, as did anal cancer survivors compared
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Table 5 Sexual functioning assessed by QLQ-CR38
Author Allal Welzel Knowles Jephcott
Number of patients No. Score  No. Score  No. Mean No. Score No. healthy Score
patients patients patients score patients volunteers
Functional scales
Sexual functioning 40/41 13 52/52 22 41/42 0 44 24 45 29
(20) (26)
Sexual enjoyment 8/41 (66) 18/52 43 19 46 20 70
(€2))
Sexual dysfunction among  6/6 66 14/15 68 11/11 83 11 85 9 19
men (€2) (3%
Sexual dysfunction in 8/35 18 10/37 55 7/31 83 16 51 15 21
women (14) (33)

with volunteers. In Sunesen’s study, half of the patients did not
answer questions evaluating sexual function and the majority
of those stated complete absence of sexual desire and activity
as a reason. In Jephcott et al., only 54% of anal cancer survi-
vors answered compared with 80% of healthy volunteers [35]
and similar response frequencies have also been reported by
Knowles, Welzel and Allal [11, 34, 36].

Compared with healthy volunteers, anal cancer survivors
scored worse for sexual problems and men scored worse than
women (see Table 5). In Joseph et al., sexual function was
significantly decreased for both women and men during treat-
ment, but returned to baseline values after treatment [9].

Bentzen found a clinically significant difference in sexual
interest between anal cancer survivors and volunteers for both
genders, supported by Provencher and Sunesen [10, 16, 37].
The latter also found that women not interested in sexual ac-
tivity rated their sexual desire to be “severely decreased” or
“non-existing”.

Erectile dysfunction in men and dyspareunia in women
was found to be common after anal cancer treatment.
Bentzen, Sunesen and Fakhrian all report an incidence of
erectile dysfunction between 60 and 71% [10, 16, 40].
Among healthy volunteers, this was 20% [16]. Up to 60% of
the female patients experienced some degree of dyspareunia
[10, 40] and Joseph et al. found dyspareunia to be the only
symptom that did not return to baseline 1 year after treatment
[9]. Bentzen et al. found that the biggest difference in QoL
was found among female patients experiencing grade 3
dyspareunia compared with those free of dyspareunia, which
indicates that dyspareunia is a symptom of great importance
[16]. This is corroborated by Sunesen et al. [10].

Discussion

Patients treated for anal cancer have a long-term reduced qual-
ity of life compared with healthy individuals, which is accom-
panied by and in some part due to bowel, urinary and sexual

dysfunction. Compared with pre-treatment QoL, the deterio-
ration in QoL seen immediately after treatment improved sub-
stantially within the first year.

The decrease in global QoL seen in anal cancer survivors
compared with Swedish reference material [38] and healthy
volunteers [16, 35] seems to be multifactorial. Consistently
throughout the studies, bowel dysfunctions such as faecal in-
continence, faecal frequency and faecal urgency seem to have
a large impact on quality of life [10, 11, 36, 40]. In the case of
bowel dysfunction, a stoma might alleviate some of these
symptoms. In one of the included studies, it was shown that
patients who underwent an abdominoperineal resection, APR,
experienced an increase in general health score and decrease
of rectal pain after surgery. Colostomy-free survival is often
used as a measure of clinical success. However, for some
patients, a stoma might be a relief. In fact, in patients with
rectal cancer, it is not certain that a stoma will reduce quality
of life [44]. We suggest that perhaps more patients treated for
anal cancer would benefit from meeting with a surgeon to
evaluate the possible benefit of having a stoma.

Urinary incontinence was identified in several studies as a
factor influencing quality of life. The frequency of urinary
incontinence was lower than among patients operated for rec-
tal cancer [45—50] but in contrast to patients treated for rectal
cancer, it remained for a longer period of time [48].

In order to more precisely describe the aetiology of the
symptoms, it is important to also evaluate QoL and body
functions before treatment. A pre-treatment questionnaire
could then be used to identify patients at risk and provide
useful information to assist patients early in the post-
treatment period to improve quality of life.

Patients treated for anal cancer have an altered sexual life. It
is evident from this review that this issue needs to be ad-
dressed. The low response rate, however, makes interpretation
difficult. In the future, more research should be focused on this
area to improve the quality of data. Male sexual function
seems to be similar to patients treated for rectal or prostate
cancer [48, 51] and it is important that patients are referred
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to urologists after treatment to try different treatment options.
In women, dyspareunia was reported as causing distress and
affecting quality of life. This can sometimes be alleviated with
support from gynaecologists, but as with sexual problems in
men, the issue must be addressed with the patients after treat-
ment cessation.

Risk of bias

The quality of the included papers was assessed using the
minimal checklist and the overall quality is high.
However, some particular risk of bias is worth mention-
ing. Anal cancer is a rare disease and the retrospective
studies included have inclusion periods well beyond
10 years. The heterogeneity suggests that patients have
received different therapies within and across studies.
There is also a difference between the trials regarding
length of follow-up time, and time from treatment to first
evaluation. The low response rates cause a serious risk of
selection bias. Few patients in general and women in par-
ticular answered questions regarding sexual life rendering
this important research field difficult to assess.

The external validity of the studies is compromised by the
use of single-centred studies. Only two national cohorts were
used. Reports from single-centres may be misleading on a
national or international level since these centres may share
a special interest in these issues and treat patients accordingly.

Only one study included a questionnaire specifically
intended for patients with anal cancer. It is possible that the
questionnaires used are insufficient to fully explore the func-
tional results of anal cancer treatment and its impact on quality
of life. A validated questionnaire based on in-depth interviews
with patients with anal cancer has recently been published
[13] and it will be interesting to evaluate whether this will
facilitate proper follow-up and identification of functional
problems. It is interesting to note that the base line values in
several domains of QLQ C-30 are much lower than in a rectal
cancer cohort prior to treatment [48]. It is difficult to interpret
this, but it may be that the patients with anal cancer present
with much more symptoms than patients with rectal cancer.

In summary, it is apparent that patients with anal cancer
have several functional problems affecting general QoL.
Interventions to address these issues may in the end improve
the long-term quality of life in this patient group.
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