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Abstract

A comprehensive systematic literature review ofodpctive side effects in women 18-55
years old treated with opioids for one month oglenfor chronic non cancer pain. A search
of seven databases including EMBASE and Medline wmaiertaken (October 2014 and a
limited re-run April 2016). The search contained kerds for opioids (generic and specific
drug names) and side effects (generic and speepioductive). Titles were screened using
predefined criteria by a single reviewer and alottrand full texts by two independent
reviewers. 10,684 papers were identified and 12duis (cohort (one), case-control (four),
cross-sectional (four), case series (one) andrepeet (two) with a maximum of 41 cases in
one paper) were included covering three differentes of administration: oral (six),
intrathecal (five) and transdermal (one). Amenoednoccurred in 23-71% of those receiving
oral or intrathecal opioids. Decreased libido wasnsin 61-100%. Out of 10 studies which
undertook hormonal assays, only two studies shanadtistically significant decrease in
hormone levels. This review supports the view thate is a potential relationship between
the use of long-term opioids in women and repradadide effects. The evidence is
however weak and the mode of administration, domatiype and dose of opioid might
influence associations. Though hormone levels w&tstically significant in only two
studies, women exhibited clinically important syomps (decreased libido and altered
menstrual cycle). Further investigation is requiweth larger cohorts and analysis of

different delivery methods.
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Introduction

Chronic Non Cancer Pain (CNCP) has been defineshgpainful condition lasting for three
months or more and not associated with neoplast@ade (cancer) [12]. CNCP affects many
people across the globe; a World Health OrganisgiiéHO) 15 centre study showed that
22% of those attending primary care suffered frarsistent pain, and women were more
commonly affected than men [23]. There are manyaauhes to care of CNCP; including
self-care, physical rehabilitation, psychologigapeoaches, medications, surgical
intervention and alternative medicine. Patientsroheed a combination of these, and in
CNCP an integrated multidisciplinary approach iswownly required [46]. In 12-13% of
patients with CNCP opioids are prescribed [8]. Bitie late 1980’s there has been a trend
towards increased opioid prescribing for CNCP anecant UK observational database study
showed a 38% increase in opioid prescribing fro®22@ 2009, this is despite a Cochrane
review showing only weak evidence for their effeetiess [6,32]. Another systematic review
did not find any studies that compared opioid wsedan-opioid therapy that lasted more than

a year with the majority lasting less than 16 wdaKkg.

Adverse effects are common among people takingagiand 80% of patients will
experience at least one, such as constipation, glemse, nausea, vomiting, dizziness,
itching, dependency, tolerance, addiction and dpiduced hyperalgesia [5,22,26,44].
Chronic prescription opioid use in men can leadypogonadotrophic hypogonadism and
decreased levels of sex hormones, particularlpséstone, leading to reproductive and
sexual dysfunction. This is known as opioid induaedrogen deficiency (OPIAD), it is
increasing in prevalence due to greater recognédrmhsome studies have found up to 92% of

those men treated with opioids are affected [118,2,7,42]. In women, it is recognised that



illegal dependent opioid use (for instance heroar) be associated with hypogonadism and
reproductive dysfunction (low libido, sexual dysftion and amenorrhoea), with menstrual
irregularities affecting over 50% of women usiriggll opioids [10,20,39,40].The picture is
less clear in women with respect to any associatitim prescription opioid use. Therefore, in
light of the fact that non-prescription opioids acause symptoms of reproductive
dysfunction consistent with hypothalamic-pituitaggnadal (HPG) axis disruption
(hypogonadism) in women, and that there is goodenge of hypogonadism in some men
taking long-term prescribed opioids, there is adn@efurther investigate hypogonadism
related to long- term prescription opioids in feesa]1,2,7,10,16,20,38,40]. This has been
highlighted as an area for further research by HugBritish Society of Pain and in a paper
for the American Pain Society and American Acadefmiain Medicine highlighting

research gaps [13,44].

The aim of this study is therefore to conduct a phensive systematic review of the
published literature in relation to long-term opliaise for CNCP and possible reproductive
dysfunction in women aged 18-55 years old, witlcgmefocus on endocrine side effects

relating to hypogonadism (biochemical or clinical).

Methods

Prior to starting, a systematic review protocol wWaseloped that set out the methods for the
search, inclusion/exclusion criteria and data etiwa. There was no deviation from this
protocol. The age range of 18-55 years old wasarhtsinclude women up to and including

those going through the menopause, this was fatigwi preliminary literature search that



revealed menopausal symptoms may be one of that@dteeproductive adverse events
affecting women associated with long-term opioitig][ The literature on long-term opioid
use in women and associated reproductive dysfumetas retrieved by searching 7
databases Medline (1946-October 2014 via Ovid), B®¥B (1974-October 2014 via Ovid),
TOXLINE (1840-October 2014 via TOXNET), PsychINFTB06-October 2014 via NHS
HDAS), CINAHL (1891-October 2014 via NHS HDAS), ANIE1895-October 2014 via
NHS HDAS) and Web of Science (1950-October 2014Ne&b of Science) in October 2014.
A limited update search was performed from Oct@edr4 to April 2016 in Medline

(October 2014 — April 2016 via NHS HDAS) and EMBA8Ectober 2014-April 2016 via
NHS HDAS), the update search was performed onfardift platform due to change of
licensing. The search consisted of 3 search stra8ttand 1 searched for different types of
opioid analgesics using generic terms (e.g. exggesacs, Opioid/ and exp Narcotics/) and
narrow drug name terms (e.g. Alfentanil/ and aleritmp). This was adapted from a search
used for a Cochrane review on the use of opioidBNCP and is 178 lines [32]. Strand 2
searched for adverse effects as a generic searnl{eey. safe or safety or side effect*) using
a search strategy taken from a paper by Golddr eh&ch developed adverse effects search
filters for Medline (~100% sensitivity) and EMBASE83% sensitivity) [21]. This was then
adapted for use in the other databases searchedinBlhsearch strand looked at specific
female reproductive endocrine side effects. Theseided conditions identified from a
preliminary literature search, such as opioid iretbubypogonadism, opioid induced androgen
deficiency and a wide range of female reprodudtiealth related endocrine disorders,
including conditions such as polycystic ovariandsgme and symptoms such as
amenorrhoea, libido, sexual dysfunction, menopanskinfertility (e.g. Menopause/,
Infertility, Female/, Menorrhagia/) [9,34]. Hypogaaism is also associated with less specific

symptoms including fatigue, depression, osteopsraisd weight gain, however for the



systematic review it was decided to focus on repetide dysfunction specifically [42]. The
complete search strategy for Medline can be fourappendix 1. References from relevant
papers were tracked, and the papers examined fetheththey met the inclusion/exclusion

criteria.

The inclusion and exclusion criteria are presemiehble 1. These were applied to the title,
abstract and then full text. Due to low numberstatlies identified, we did not reject any
papers on the basis of study design. Titles wesesagd by a single reviewer (EW) and the
abstracts and full texts were reviewed by two ireaefent reviewers (EW, and JB or YC),

with a third reviewer arbitrating on any conflictsopinion (KD).

Data from the identified studies were extractedaisi predefined data extraction form which
was developed a priori and piloted by EW (availdlden the author on request). Quality
assessment was undertaken using critical appisksll programme (CASP) forms to cover
the wide variety of papers included. This doesgine a grade for the evidence but highlights

the limitations and strengths which will be pregehtvith the results [15].

Results

10,694 papers were identified in the initial seasoid 22 papers were identified for possible
inclusion. The majority of title screening reveafgpers that were non-human studies,
studied men or had no relevance to the questiene twere 324 abstracts for review
following title screening. Following abstract remi@2 full texts were reviewed and 12 were
included (see Figure 1); none were removed follgvgjnality assessment. An update
identified 241 (253 prior to excluding duplicates)ditional papers, of which 225 were

excluded based on title; of the 16 abstracts remgimone were included in the review (one



paper men only, one discussed no side effectsgiolheot mention endocrine side effects, 12

review articles and one conference abstract).

The studies included considered a variety of mettodapioid delivery, including oral (six
studies), intrathecal (five studies) and transdé(oree study) opioids. One cohort study, four
case-control studies, four cross-sectional studies,case series and two single case reports
were included. The studies all had very small nusbé participants, with a maximum of 41
subjects in the case arm of one of the paperstdhthere were only 165 subjects included
across all 12 studies (including 35 controls). Ansuary of the included papers can be seen
in Table 2. The outcomes the papers used were efihecal outcomes (irregular
menstruation/lack of menstruation or decreaseddipor biochemical (Leutenising hormone
(LH), Follicle stimulating hormone (FSH), oestrokliprogesterone, dehydroepiandrosterone
sulphate (DHEAS), free testosterone (fT), totaldsterone (TT), prolactin (PRL), sex
hormone binding globulin (SHBG) and GnRH stimulatiest measuring subsequent levels
of LH and FSH) or both clinical and biochemical eTiesults will be discussed according to

the different potential outcomes.

Menstrual Cycle

Ten studies looked for changes in menstrual cysle marker for hypogonadism and
reproductive dysfunction. They defined this asesidgimenorrhoea (absent menstruation) or
oligomenorrhoea (either an abnormally long peribtine (35 days to 6 months) between

regular menses, or less than 9 menstrual cyclayear) [25,33,45].

Daniell [17] undertook a case-control study whicisvthe only paper included in the review
that showed a statistically significant differeme¢he menstrual cycle pattern between those
taking oral opioids (52% who developed non-surgizaknorrhoea) and controls (20%,

p<0.05). The other oral opioid studies that regbdata on menstrual cycles were Fraser et



al. [19] which was a cross-sectional study and ¢b28% (3/13) of women developed
oligo/amenorrhoea following commencing opioids, ddodin et al. [36] who undertook a
case-control study and found amenorrhoea in 81%46)®f cases and 0% (0/6) of controls
(no statistical analysis given). There were tweecstsidies, both reported amenorrhoea in
women whilst taking long-term oral opioids, Mussigal. [30] then showed resolution of
amenorrhoea with decreasing dose of hydromorphodevéh conversion to tramadol (a less

potent opioid) [30,35].

Four of the papers on intrathecal opioids repooiethe menstrual status of their participants
showing oligo/amenorrhoea in 67% [1], 71% [18], 3[3%] and 47% [37] of those treated
with opioids. In one study, the menstrual cyclegularities that were present at the start of
treatment resolved by 4-8 months of treatment & wnclear from the paper if abnormal
menstruation was an issue preceding treatmentcondary to treatment) [31]. Abs et al. [1]
also looked at the menstrual cycle in three conablents and each of these continued to

have a regular cycle, but no statistical analysis made due to the small number of subjects.

One study that examined eight premenopausal worsieg transdermal buprenorphine

found no alteration in-menstruation.

The data across the studies suggest that 23% ta8#dmen taking oral or intrathecal
opioids may be affected by oligo/amenorrhoea [119731,36,37]. However, those taking

transdermal buprenorphine did not appear to swtr this particular adverse effect [4].



Libido

Three papers reported on the status of libido femgnopausal women. Wong et al. [48]
found no statistical difference between cases antrals attending a chronic pain clinic,
with 61% of cases taking oral opioids reportingrdased libido and 70% of controls (p =
0.62). Roberts et al. [37] found low libido in 718fthose receiving intrathecal opioids and
Finch et al. [18] found low libido in 100% of thosemmencing intrathecal treatment. Other
studies also provided information on libido busthias not stratified for age or gender so

could not be included in the review.

Hormone Measurements

All six oral opioid studies reported on hormonedisv Of the three case-control studies
(Daniell [17], Rhodin et al. [36] and Wong et &8]), two [17,36] found statistically
significant decreases in hormone levels in casegaced with controls, but levels were
within normal ranges. Daniell [17] found differesde TT, fT, oestrodiol and DHEAS,
whereas Rhodin et al. [36] found differences inekol, FSH, LH, post GnRH stimulation
LH and FSH. Wong et al. [48] found a statisticaignificant decrease in TT when
comparing cases and controls complaining of lowdébbut otherwise no significant
differences in hormone levels were found. Frasat.49] undertook a cross-sectional study
and found hormone levels within normal range (LBH; SHBG, oestrodiol and
progesterone). The final two oral opioid studiesern@ase studies and found levels that were

below normal or within the bottom end of the normaaige; Mussig et al. [30] showed a



10

negative correlation of oestrodiol level with maorgplasma levels (r = -0.6, p = 0.03) as
they withdrew hydromorphone and replaced it witintadol (a weaker opioid) and

reproductive dysfunction resolved [30,35].

Three intrathecal studies looked at hormone levadis. et al. [1] undertook a case-control
study and found lower levels of hormones (LH, F8&ktrodiol and progesterone) in cases
compared to controls, but this did not reach dtasiksignificance. Finch et al. [18] found
low levels of LH, and levels at the low end of nairfor oestrodiol and FSH. Kim et al. [28]
showed two cases with low levels of TT, fT or DHEAS the author described these

patients as androgen deficient.

Aurilio et al. [4] measured hormones at baseling #mnoughout treatment of up to 6 months
with transdermal buprenorphine. They found no stigally significant change in hormone

levels (LH, FSH, TT and fT) during this period.

Summary of Results

The results overall found that women taking orahtrathecal long-term opioids were more
likely to have clinical symptoms of hypogonadisnd dne associated hormones were either
low or at the lower end of normal. Three out ofrfoase-control studies found statistically
significant differences for hormone levels betweases and controls with the fourth
reporting that the lack of statistical significarveas likely due to small numbers. However
those receiving transdermal buprenorphine did agelsymptomatic or physiological
changes associated with hypogonadism. All the gapeluded in the systematic review had

very small numbers and the evidence is of low dqyali
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Discussion

The aim of this review was to identify and descitifve current evidence relating to long-term
use of opioids in women and associated reprodustde effects, particularly symptoms

associated with hypogonadism.

The results of the review show that in women takamgy-term oral or intrathecal opioids,
there is a potential association with reproductiysfunction and hypogonadism. Those
receiving transdermal buprenorphine did not showmpms of hypogonadism. However it

is difficult to establish whether this could beateld to the route of administration, dose or the
mode of action of buprenorphine itself. Buprenonghtan be prescribed at much lower doses
than morphine as its equipotency ratio is 1:11@3:4nd could potentially explain the lack

of reproductive dysfunction. Buprenorphine is phacologically different to other opioids as
it is a mixed opioid agonist-antagonist and bindsrgly to opioid receptors, meaning
endogenous opioids will have more difficulty bingito receptors, this could theoretically
have an effect on the HPG axis [47]. At clinicabds buprenorphine acts as a full p-agonist,
however compared with other p-agonists (e.g. moghnd fentanyl) it has a lower risk of
several side effects including respiratory depmsand withdrawal so this could possibly be
reflected for reproductive side effects [29]. lingportant to note that only one paper
specifically assessed transdermal buprenorphinenamiers included in the study were

small.

The review only found a small number of relevamigra and each paper in turn only studied

a small sample. Less than 200 cases and only 3Botowere included in the entire review.
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This was not likely to be due to omission of relgvstudies, as the search was
comprehensive and over 10,000 papers were idahtfiel screened according to predefined
criteria. The small numbers in the studies did l@asome difficulties with analysis for the
authors of the papers. Abs et al. [1] found lewélsormones in cases that were lower than
controls but this difference did not reach statadtsignificance. The authors felt this was
probably due to low numbers (21 cases and 3 cantrbhe original study populations were
already initially small, but further restrictingisito only women aged 18-55 decreased the
numbers even further. Additionally, in the casetoarstudy by Finch et al. [18] there were
no controls in this age group and so this had todmsidered as a cross-sectional study.
Meta-analysis could not be undertaken as numbers tee small and each paper used
different hormone assays and measured these ereliff ways for outcomes, therefore

combining them would have been inappropriate.

One issue that could have affected these resuttani®unding by indication, as chronic pain
is associated with low libido and CNCP was theaadsr receiving opioids [27]. 73% of
patients (both sexes) attending pain clinic reportent sexual difficulties associated with
their pain due to combinations of reasons includirsg of interest or satisfaction, physical
difficulty in finding a position that was comforti@and fear of exacerbating the condition
[3]. Four case-control studies tried to accountpgossible confounding factors: three
[1,36,48] of the studies controlled for chronicrpaihereas the fourth did not [17]. Daniell
[17] found statistically significant differences fiooth hormonal and clinical outcomes.
However cases were recruited through public salicih, with a financial reward and copies
of their endocrine blood results for those takiagtpwhich could introduce selection bias.
The author acknowledges that controls were not matched to those taking opioids with
statistically significant differences in age (catgrolder), smoking status (controls smoked

less), and BMI (controls weighed less), all of whare potential confounding factors which
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could affect menstrual cycle and thereby the rditgitof the results. The controls may also
have been systematically different from the gengoglulation, as the rate of amenorrhoea
found in controls (20%) was higher than the ratellde expected for the general
population (3-4%) [17,45]. Women receiving intratakopioids seem to be the most likely to
be affected by reproductive dysfunction, this cdutddue to confounding by severity (a
subtype of confounding by indication). These worasnlikely to have more severe chronic
pain as they have been referred to secondary canetfathecal opioids and the severity

could be related to reproductive dysfunction [8,41]

A technical difficultly facing all the studies réés to how and when to-measure hormonal
levels. Hormone assays present a particular diffica women with irregular cycles, as
hormone levels fluctuate throughout the menstruelecand there are different normal ranges
depending on the phase of the cycle. Several gbdipers recognised having samples that
were unrelated to the menstrual cycle as a linoitafi#,9,17,19,30,35,36]. Aurilio et al. [4]

did attempt to take the repeat hormonal assaysatdme phase of the cycle, but despite this,
large variations in oestrodiol levels were fountimeen initial and follow up tests, indicating
that this technique did not fully account for nalurariations in hormones throughout the
cycle. Other studies tried to account for hormdrte¢ &nd FSH) variability in different ways,
either through serial samples 15 minutes apart,Hsstnulation tests, or samples taken at
specific times of the day [1,36,48]. Fraser efE)] did not attempt to time the samples to the
menstrual cycle as they were expecting high ratesn@norrhoea due to previous findings.
Kim et al. [28] and Finch et al. [18] do not disswshen they sampled hormone levels. As
described above various methods were undertakien to account for hormonal variation

within the cycle but none of these were complesalysfactory and limitations still existed.

A further important consideration is whether theawem are receiving other medications that

could affect the clinical and biochemical outcomBse particular medications of interest in
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women would be hormonal contraception and hormepkacement therapy (HRT), as well
as other steroid based medications. Four papelsdedcwomen who were receiving
hormone based medications [4,17,19,48], Rhodin@R8&scribed hormonal use with three
women receiving HRT, one study excluded women vaogisteroids [1], three papers did
not discuss hormonal medications [18,28,31] andeh®ining papers were case studies.
These different approaches to hormonal medicationsot seem to have had an effect on

results, however this would be important to considduture research.

Generalisability may be limited as the majoritystiidies were set within secondary care pain
clinics (or from cases presenting to secondary ead®crinology clinics). Five of the studies
looked at intrathecal opioids, which are only miigid in secondary care [43]. A study within
Europe showed that only 23% of patients with chrquain were seen by a “pain specialist”
and the rest were managed in primary care. Adtitlg, a German study found the median
time from pain onset to referral to secondary gati@ services of 12 years [8,41].
Consequently these studies represent a small sobsletonic pain patients, and they are
likely to include subjects who have had pain farger than those presenting to general

practice.

The review included women aged 18-55 years oldthisdepresents a heterogenous group
of women which is a potential limitation, with a di@n age of menopause in the UK of 52
[24]. This age range was chosen due to a prelimiltarature search revealing menopause
as a potential adverse outcome and as such wewas important to include the peri-
menopausal period in the studies. Three papers texder age range but stratified for
menopausal status [1,37,48], four papers eithatifg&éd or only women less than 45 years
old [17,18,30,35], with a further five papers usb@@yyears old as the dividing age
[4,19,28,31,36]. The results across the papers ea@rsistent (except for the study examining

transdermal buprenorphine), so the inclusion of eonvho are potentially at all stages of
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the menopause did not affect the results and higniihe age range to women less than 45

years old would have limited the included papegsificantly.

Clinical Implications

The evidence reviewed appears to indicate thae tisea potential relationship between long-
term opioid use and hypogonadism and reproductgéudction inwomen. The studies are
limited, but show that clinically, women may repamenorrhoea and loss of libido, both of
which could possibly be associated with infertilithe implications of the findings from this
systematic review are important for shared decis@king, in that when discussing long-
term opioids with premenopausal women both atatidh and review, these potential
adverse effects should be discussed. This mayeindée decisions about what ongoing
analgesia might be used. Patients may also be likehgto report symptoms of reproductive

dysfunction if they are aware there is a possible With their medication.

One study by Aurilio et al. [4] evaluated transdatwpioids and found that measures of
hormone levels did not decrease. This was refleatéake clinical findings, with no patients
reporting menstrual disorders. This compares wighstudies of oral and intrathecal opioids,
which showed decreased hormone levels that in sases were statistically significant. It is
important to remember that transdermal buprenogptsimot only different to the other
opioids administered due to the route but alstéwtay buprenorphine works [47]. Another
possible reason for this difference in side effectsld be the equivalent dose of
morphine/day prescribed for which there was no ttata the systematic review, but

buprenorphine patches typically deliver a much tenalose than oral opioids.
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The link to reproductive dysfunction does appedrdatrongest in patients commencing on
intrathecal opioids. If use of this route of admtration increases in the future, it may be
necessary to introduce sequential hormonal assgyering pre-treatment to detect early

changes that may precede clinical symptoms.

Further Research

This area requires further research to generateduality evidence as the current evidence
consists of studies with small numbers of patieihtsould be important to ensure that
studies had large numbers of women included. Fsuaies would need to be matched if
possible for chronic pain and age. This would leally be done either as a secondary
outcome in a randomised control trial (RCT) foreetfiveness of opioids in CNCP, however
RCT’s in this area are rare or as a matched caiadly specifically looking at reproductive
side effects. It would also be important for futeesearch in this area to conform with recent
definitions of long-term opioid use for epidemiologl research of 90 days or more opioid

supply to provide consistency [11].

Conclusions

To our knowledge, this is the first comprehensiystematic review of the literature
specifically examining the reproductive side eféeat long-term prescription opioids in
women of reproductive age. This review supportsvtbes that long-term use of opioids
might be associated with a negative effect on wosneproductive function and possibly

lead to hypogonadism, however the numbers are smdlthe evidence is not clear. There is
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weak evidence that this may not be a class effattcartain types of opioid or methods of
delivery may have a different magnitude of effechone at all. The evidence found appears
to show women treated with opioids have levelseaflsormones that are below or at the
bottom end of the normal range, and that therelarigally significant changes including
decreased libido and irregular menstrual cycle thight be associated with these low
hormone levels. The evidence from the review welphguide discussions with women when
considering opioid analgesics and aid in sharedaecmaking. Further work needs to be
undertaken to account for the confounding issughodnic pain, and whether this is a
contributing factor to the changes noticed. Theaeai opioid administration, as well as type
of drug and morphine equivalent dose also neeflis tavestigated with respect to any
potential effect of developing hypogonadism. It htige that transdermal buprenorphine is
not related to this effect, and therefore migheptially be a safer option for opioid delivery
in premenopausal women, this area would be ofestdor further research. The key to
further research will be larger numbers of patiems controls who are matched for chronic

pain and longer follow up periods.
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Table and Figure Legends

Table 1 Inclusion and Exclusion Criteria. CNCP (&@tic Non Cancer Pain)
Figure 1 PRISMA flow chart

Table 2 Summary of included papers — data onlyrdest for women less than 55 years old



Criteria

Inclusion Females 18-55 years old
Opioid usefor at least one month
CNCP

Exclusion Non-human studies

Methadone use for rehabilitation from illegal drug use with no CNCP
Illegal opioid users

Cancer pain

Full text unavailable after contacting the author (no papersin this category)
Systematic review/review papers

Editorias

Non-English if no tranglation available (no papersin this category)




Author, Year,
Location (ref)

Abs et al., 2000
Belgium [1]

Design Authors Summary of Findings Quality Assegsnfrom CASP

checklists.
Intrathecal Opioids

Case-control study. Neuroendocrine dysfunction Positives: matched for chronic pain.

Setting: Pain Clinic. (clinically and biochemically) Validated questionnaire and hormone

Duration of treatment: 26.6 +/- following opioid use. Obvious levels.

16.3 months. difference in hormonal levels Negatives: Selection criteria not

Sample Size: Cases N = 21 andetween case and control in described. Larger numbers needed for

controls N =3 premenopausal women but did notstatistics, no power calculation

Opioid: Morphine or reach significance due to small  performed. Missing data reasons not

Hydromorphone numbers within the subgroup. described.

Age: 49.2 (+ 11.7), 21
premenopausal women included

Finch et al., 2000
Australia [17]

Case-control (No controls for Small doses of intrathecal morphin®ositives: selection of 30 sequential

women < 45 years old so have a profound effect on the HPGpatients from pain clinic.

considered as cross-sectional). axis so patients should be Negatives: No control for F < 45 years
Setting: Pain Clinic. Duration monitored. old so no longer case-control. One time
of treatment: 0.02-8 years hormone measures.

(median 2.5).

Sample Size: N =7
Opioid: Morphine
Age: 38.3 (x1.5) (mean = SEM)

Roberts et
al.,2001
Australia [34]

Cross-sectional Study. HPG axis affected but requires Positives: 80% response rate.

Setting: Pain Clinic. further detailed assessment. This Questionnaire validated.

Duration of treatment: should be discussed with patients. Negatives: Retrospective data
minimum 6 months. collection. Scant data for

Sample Size: N =15 premenopausal females. Missing data
Opioid: Morphine, not explained (in reported data for
hydromorphone, sufentanil women <50 years old, one reports 14
Age: 53.4 (1.4, range 28-88), women included and another 15).

15 premenopausal women



Author, Year,
Location (ref)

Design

Quality Assegsnfrom CASP
checklists.

Authors Summary of Findings

Njee et al., 2004
France [28]

Cross-sectional Study.
Setting: Pain Clinic.

Duration of treatment: 54 +/-
39.8 months (4-144).
Sample Size: N =10

Opioid: Morphine

Age: 43.8

No evidence of permanent HPG  Negatives: retrospective data collection.
suppression. Transient Only minor focus on endocrine side
amenorrhoea, not accompanied byeffects and collected via a questionnaire
hormonal assays supportive of HP@&hich was not described and may not
suppression. have been validated.

Kim et al., 2014

Case Series. Setting: Pain

United States [26] Clinic. Duration of treatment:

12 months and 24
months.Sample Size: N = 2
Opioid: Morphine

Two female patients < 55 years oldPositives: consecutive patients recruit
were both androgen deficient on -~ Negatives: Only two patients included
hormone assays. Androgen was a cohort study but assessed as a
deficiency is common in patients case series. Questionnaire used was not
treated with intrathecal opioids for described and may not have been

Age: 43 and 46 CNCP. validated.
Oral Opioids

Mussig et al., Case Report. Hypogonadism when receiving Negative: Single case reported because
2007 Setting: Endocrine Clinic. hydromorphone which resolved  of positive effect of treatment change.
Germany [27] Duration of treatment: 4 monthswhen changed onto tramadol

hydromorphone.

Sample Size: N =1

Opioid: hydromorphone

Age: 32
Daniell, 2008 Case-control study. Hormonal assays were 48-57%  Positives: No drop outs as one time

United States [16] Setting: Primary Care

Duration of treatment:
Minimum 1 month.

Sample Size: Case N = 21,
Control N =16

Opioid: methadone, morphine
sulphate, oxycodone,

lower in opioid treated women (fT, measurement.

TT, oestrodiol, LH, FSH, DHEAS) Negatives: Controls not well matched
compared to controls. Statistically (chronic pain, statistically different for
significant for TT, fT, oestrodiol =~ BMI, smoking status and age). Results
and DHEAS. not split for oral or transdermal opioid
Amenorrhoea cases: 52%, delivery.

controls:20%, p <0.05.



Author, Year,
Location (ref)

Design Authors Summary of Findings

Quality Assegsnfrom CASP
checklists.

transdermal fentanyl (in two
cases)

Age: Cases 39.3 (4.9 standard
deviation) Controls 42.7 (£3.5)

Fraser et al., 2009 Cross-sectional Study.

Canada [18]

Setting: Pain Clinic. expected. 21% of women had
Duration of treatment: 5.5 yearshypogonadism.

(+/- 3 years)

Sample Size: N =14

Opioid: daily morphine-

equivalent dose 679 + 620mg

Age: 38.6 (+ 7.2)

Lower rate of hypogonadism than

Positives: interviews by a single
interviewer with a seethod.

Negatives: hormone assays not timed to
cycle. Single measurement.

Reddy et al., 2010 Case Report.

England [32]

Hypogonadism clinically and
Setting: Endocrine Clinic. biochemically.
Duration of treatment: 7 years

Sample Size: N =1

Opioid: Morphine

Age: 37

Negative: Single case reported because
of clinical findings.

Rhodin et al.,
2010
Sweden [33]

Case-control. HPG axis disruption with sexual
Setting: Pain Clinic. disturbance and menstrual
Duration of treatment: at least lirregularities.

year.

Sample Size: Case N =16,

controls N =6

Opioid: methadone, morphine,

oxycodone

Age: 48 (32-63), split into

women < 50 but no average age

given

Positives: Validated questionnaire.
Clinical and biochemical results
correlate. Control group had chronic
pain. Enough power to show statistical
significance.

Negatives: small numbers, 3 women
receiving opioids on HRT, 0 in control

group.

Wong et al.,

Case-control. A significant decreasd in

Positives: Matched for chronic pain



Author, Year, Design Authors Summary of Findings Quality Assegsnfrom CASP

Location (ref) checkilists.

2011 Setting: Pain Clinic. Defined  patients with low libido and a non- Negatives: Data only partly stratified

Canada [44] chronic pain as pain for > significant decrease in DHEAS butfor pre-menopausal women. Exact
6months. not correlated with symptoms of length of time on opiates not reported.
Duration of treatment : No hypogonadism. Recall bias asked to compare current
minimum stated . sexual desire to that before opiates.

Sample Size: Cases N = 30,
controls N =10

Opioid: not described

Age: 53 (28-83), included 30
premenopausal women

Transdermal Opioids

Aurilio et al., Open prospective cohort study.No strong endocrine impairment. Positives: hormone levels used as

2011 ltaly [3] Setting: pain clinic. No changes in menstrual cycle outcomes and six month follow up,
Duration of treatment: 6 monthsreported and hormone levels were repeated measures from same patient at
Sample Size: N =8 stable or increasing. four time points.
Opioid: Buprenorphine Negatives: small numbers,
Premenopausal women. Mean demographics of group not described.

age 39.5 (26-50) Hormone sampling not timed to cycle.
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10694 titles identified 253 titles identified

9947 after excluding

318 excluded duplicates
13 men onl
y | 9607 excluded
2 opioids < 1month ¢
18 no side effects 340 abstracts read
28 non endocrine side
effects |
54 non opioid paper $
10 illicit opioids 22 full text articles

10 excluded

18 non human
| 8 No age/sex stratified

155 review article

i data
5 letter 1 opioids for < 1 month

. 12 I
3 editorial 1 no specific side effects

mentioned within article

7 guidelines

4 cancer pain

1 conference abstract




