THE UNIVERSITY

o ADELAIDE

EPIDEMIOLOGY, SEASONAL VARIATION AND FACTORS ASSOCIATED
WITH HIV TESTING AND SEXUALLY TRANSMITTED INFECTIONS
AMONG MEN WHO HAVE SEX WITH MEN AND HETEROSEXUALS IN

SOUTH AUSTRALIA

Bin (Mikko) Li

MBBS, MMedSci

A thesis submitted in fulfilment of the requirements for the degree of

Doctor of Philosophy

September 2018

School of Public Health
Faculty of Health and Medical Sciences
The University of Adelaide
AUSTRALIA



TABLE OF CONTENTS

LIST OF FIGURESA ..ottt e e e e e ettt e s e e e e e e e aab e e e e e e e e e e baa e seeeeeeeas s aeseeesenesanannsaaaanns iv
LIST OF ACRONYMS AND ABBREVIATIONS ...ttt ittt eetettrss s e e e taaae s s e e e e s taaba e e s s e eaaaesaaneseeaaenenes Y
ACKNOWNLEDGEMENTS ... itteitteeiitesiee ettt e st e e steeesite e sbeeesateesstaeessteesssaeessseesasaeenseaesnseessnseesnsassnssessnsenensees vii
DECLARATION ..eiiitteitie ettt e siee ettt e steeestte e s bt e s tteesateeesbaeesabeeesaaeesateesaseaeanbeesasaeesateesasaeesabeeenseeensteesnseeesnseesnses ix
LIST OF PUBLICATIONS CONTRIBUTING TO THIS THESIS ....ooiiiiiiieeeieeeiee et e s s e Xi
PRESENTATIONS ARISING FROM THE THESIS ...coetiiiei ittt e e eeeaes s s s e e e e eaaa e e e e e Xii
SCHOLARSHIP/AWARD. ......cttteittieetee ettt e eteeeeteeeeeteeeeteeeetaeeetesesatessteeeaseeesnbesesseeesssesensesesbesenseeesstesenseeesareean Xii
THESIS AB ST RACT ettt e ettt e e e e e e e et e ee b e e e e eeeaaaba e eaeeeaaasssaaaaeeeaeenessanasseeesssessnnnnseseseneees Xiii
CHAPTER 1 INTRODUCTION ....cuttietteeiteeeieeestteeeteeesteeesteessseesssseeessesesssesssseessssessnsesenssesansesssssessssessnseessssessnns 1
0 = =Tl <=4 (o U T Vo SR 1
1.2 Aim, research questions and ODJECTIVES .........ueiiieiiiei i 9
1.3 Thesis StruCture @and OULIINE ........eiiiiiiiiiieieeiee ettt ettt esabe e sbe e ssateesabaeesanes 11
CHAPTER 2 LITERATURE REVIEW ... e e s e s e e e s e s e s e s e e e e e e e e e e e s e eesesanaenns 16
2.1 INEFOTUCTION ittt ettt sab e sttt e st e s bt e e s abeesabaeesabeesabeesasteesabeeesbbeennteesanaeesanes 17
PR 1Y/ 1= 1 0 To Yo [ O T T O O T O PO OO P PO PPTOTPTRTOPPRO 20
2.3.1 DAta SOUICES ...uueeieiieeeeeeete ettt e e e e ettt e e e e e s s ettt e e e e e e e e e nabeeteeeeeeaaansbeeeeeeeeeaaannreeeeeeeeesaannneneeaens 20
2.3.2 Definition of Men who have sex with men (MSM) ........c.ooiiiiiii i 22

2.4 Epidemiology and disease burden of HIV among MSM.........ccccueiiiiiiiiiiiies et eesiveee e 23
2.5 Epidemiology and disease burden of STIS among MSM ........cccueiiiiiiiiieiiiie et e 25
2.5.1 Neisseria gonorrho€a INfECLIONS ......uiiciiiiciiecee et ee e ee e e nee e snes 29
2.5.2 Chlamydia traChOomMatis ........coeiiiiiiiiiiiiiiee e e e e e e e s e e e e e e e e e e e enereaeeeeas 30
2.5.3 INFECLIOUS SYPIILIS «..vveeieeiiiee ettt e et e e e et e e e e e bt e e e e ebbeeaeeabeeaesntaeaesnnes 32

2.6 Epidemiology of HIV infection among MSM in Australia........ccccceeveiiveeieiiiee e 34
2.7 Epidemiology of STIs among MSM in AUSEIralia ......cc.eeeeeiiiieeeiiiiee et 36

B 8 R CTo T Lo T g ¢ o Lo 1= [ PPN 36
B @ o1 =11 0 1Yo - TSR 39
R [0 Yot o TU T V7 o] YL PP PRRN 40



2.8 Epidemiology of HIV infection among MSM in the United States of America (USA) .....ccccceeeeunneee.. 41

2.9 Epidemiology of STIs among MSM in the United States of America (USA) ........cccovvveveeeciereeccnnnennn. 42
B8 TNt B CToT o Lo T g Vo LT F TP 42
D B A O 110101 o [ TR UURURN 44
B B [ 01 =Yt o TU T Vo] Y| PSP 44
2.10 Epidemiology of HIV infection among MSM in EUFOPE ....cccccuieeiiiiiieeeiiiieeesiree e esvee e ssvree e esieeee s 46
2.11 Epidemiology of STIs @amMmonNg IMSIM iN EUFOPE ...eeevcuviieiiiiiieeeiiiee e ettt e ssiree e ssetee e sssaeeesssaeeessnseeesas 49
0 N S R o T Vo 4 o o To 1= S 49
0 o1 =11 11/ [ - TSNt 50
2 0 B 01 =Y o T L)Yy o] o 11 TP 51
2.12 Factors associated with HIV and STIs @among IMSIM ..........coiviiiiiiiiiieeeeiiiie s criee s esvee e ssnee e esiaeee e 53
2.13 Prevention and interventions for STl and HIV among MSM........cccoveiiiiiiiiiiiiieee e ecveeeesiveee 55
2. 14 DiISCUSSION....eettttteeee e ettt e e e e e e ettt e e e e e e e b e ettt e e e e e e e unr e b et e eeeeeaaans b e e eeeeeeeeaannreeeeeeeeesaannsseneeeeesesannnnnes 58
2.15 Future directions to reduce STIs and HIV among MSM ........ooociiiiiieeii e eririeee e e 61
2.16 Gaps in the current literature and the basis for the research project.......cccccvevvvvieeiiiiieeeincnneenn. 63
CHAPTER 3 .ottt ettt ettt ettt ettt s e st e st e s bt e e s a b e e s a bt e e sabeesabe e e st e e sabeeesabeesabaesasbeesabeeensbeesabaesasaeesasaenn 67
WAS AN EPIDEMIC OF GONORRHOEA AMONG HETEROSEXUALS ATTENDING AN ADELAIDE SEXUAL
HEALTH SERVICES ASSOCIATED WITH VARIATIONS IN SEX WORK POLICING POLICY? ......covvveeieeereeenee 67
L0 Y o ] PSSR 77
SEASONAL VARIATION IN GONORRHOEA INCIDENCE AMONG MEN WHO HAVE SEX WITH MEN............. 77
CHAPTER S ..ottt ettt ettt ettt sttt e s e st e e s ab e e s ba e e s abeesabae e bt e e sabaeesabeesabaesaabeesabaeenbbeenabaesasaeesaseenn 84
TRENDS AND PREDICTORS OF RECENT HIV TESTING OVER 22 YEARS AMONG A CLINIC SAMPLE OF MEN
WHO HAVE SEX WITH MEN IN SOUTH AUSTRALIA......cooteieeee ettt see et seee e vee e ste e e tee e sneeeereeesnns 84
L0 o 1 S 93
THE EFFICACY OF AZITHROMYCIN AND DOXYCYCLINE TREATMENT FOR RECTAL CHLAMYDIA INFECTION:
A RETROSPECTIVE COHORT STUDY IN SOUTH AUSTRALIA .....coiitiiieeeiteeeiee et esree e sreesieessareesvae e 93
L0 1Y o I ] 101
MAIN FINDINGS, CONCLUSIONS, RECOMMENDATIONS AND FURTHER STUDIES .......ccceevvverieeerieeeeenn, 101
% 4 o T [¥ Tt o [PPSR 101
7.2 Key findings Of the StUAY......ciiiiiiiiicee e e s e s s sabee e e e nareeas 103



7.3 Strengths, limitations and ChallENEES .........ueii i e 106

7.4 Policy implications and recommendations..........ceeiiuiiiiiiiieri e 107
7.4.1 Implications and recommendations for POLICY ......cc.ueeeiiiiiiiiciiie e 108
7.4.2 Implications and recommendations for research.......cc.cccueeeecieeieicieec e 112

7.5 FULUIE reSearch dir@CLIONS ...uiiiiiieie ettt e e s e ee e e e sbee e e e sbee e e e sabeeeeenareeas 114
7.5.1 Further investigation of relationship between sexual behaviors and HIV/STIs.........c.ccu...... 115
7.5.2 Enhancing and promoting the update of regular HIV/STI testing among MSM........ccc.ccccue..... 115

7.5.3 Evaluation of HIV treatment as prevention (TasP) and pre-exposure prophylaxis (PrEP)
[ A - L =Y =AY PNt 116

7.5.4 Demand for more knowledge of increasing resistance and decrease susceptibility to
o a 10 0] (ol ge] o1 =1 L3PPSR 117

7.5.5 Exploring substance use during sex (‘chemsex’), alcohol and illicit drug use among MSM

[oTe] o101 = 4] o F PSRNt 118

A @ Lo T Y= €= 0 T T PR 119
7.7 REFEIBINCES ...ttt b e b e s he e sttt e bt e bt e s bt e sat e s abe s bt e be e bt e sbeesmeesateenteentean 121
APPENDICES ...ttt ettt ettt ettt b et s bt et et s bt et e s bt et esbe e bt e bt sheeab e bt e asenb e ebe et e sbeeab e besae et e abeebeneeeneens 138
Appendix A: Ethical Approval Letter (SA HEaIth) ......cc.eeeviiiiiiicee et 139
Appendix B: Ethical Approval Letter (Royal Adelaide Hospital).........ccccvveeviienieeecieeceecee e, 141
Appendix C: Ethical Approval Letter (Aboriginal Health Research Ethics Committee)...........ccuueee.... 142
Appendix D: Clinical Case Notes for Female at ASHC .........oooiiiiiiie ittt e eiree e e 143
Appendix E: Clinical Case Notes for Male at ASHC .......coooiiie it 146
Appendix F: Additional related papers published during candidacy ........cccccceeciveeiiiieieicciiee s 149



LIST OF FIGURES*

Figure 1.1 WHO estimates of number of people (all age) living with HIV, 2016 *........cocooveeeevreeeeeen, 4
Figure 1.2 WHO regional estimates of new cases of four curable sexually transmitted infections 2012 *° 4
Figure 1.3 Relationships between HIV and 0ther STIS 2> ........c.cucueeveeeeeeeeeeeeeesee e eeeeesese e eeeseeses e eeeas 5
Figure 1.4 From infection to cure: system challenges to efficiently detect and treat all infected *° ........... 8
Figure 1.5 A public health perspective on STI prevention and care *..........ooeeoeeeeeeeeeeeeeeeeeseeeeeeeeeeeeas 9
Figure 1.6 Schematic diagram of thesis StIUCTUIE .........uiiiiiiiiie et e 12
Figure 2.1 Sexually transmitted infection transmission dynamics at the population level ®...................... 55
Figure 2.2 Prevention and control: Five core components and supportive elements *®............cccceueuuee. 57

A This list does not contain the figures in Chapter 3, 4, 5 and 6 as these are published papers in Portable

Document Format (PDF) which have a different numbering sequence as in the list above.



LIST OF ACRONYMS AND ABBREVIATIONS

Acronyms Abbreviations
ABS Australian Bureau of Statistics

The Australian Collaboration for Coordinated Enhanced Sentinel

ACCESS Surveillance of Sexually Transmissible Infections and Blood-borne
Viruses

AIDS Acquired Immune Deficiency Syndrome

ART Antiretroviral Treatment

ASHC Adelaide Sexual Health Centre

BBV Blood Borne Virus

CDC United States Centers for Disease Control and Prevention

Chemsex Drug use for or during sex

CcT Chlamydia trachomatis

ECDC European Centre for Disease Prevention and Control

EEA European Economic Area

ESSTI European Surveillance of Sexually Transmitted Infections

EU European Union

EuroHIV European Centre for the Epidemiological Monitoring of AIDS

FSWs Female sex workers

GC Gonococcal/Gonorrhea

GRID Gay-related immune deficiency

HAART Highly Active Antiretroviral Therapy

HIV Human Immunodeficiency Virus

HPV Human Papillomavirus

LGV Lymphogranuloma Venereum

MeSH Medical Subject Headings

MG Mycoplasma genitalium



MSCH
MSM
MSW
NAAT
NG
NGOs
NNDSS
PEP
PrEP
RAH
RCT
SSHC
SSuN
STI
TasP
UAI
UK
UNAIDS
UNSW
USA

Melbourne Sexual Health Centre

Men who have sex with men

Men who have sex with women

Nucleic Acid Amplification Testing

Neisseria gonorrhoeae

Non-Government Organisations

National Notifiable Diseases Surveillance System
Post-exposure prophylaxis

Pre-exposure prophylaxis

Royal Adelaide Hospital

Randomised control trial

Sydney Sexual Health Centre

STD Surveillance Network

Sexually Transmitted Infection
Treatment as prevention

Unprotected Anal Intercourse

The United Kingdom

The Joint United Nations Programme on HIV/AIDS
University of New South Wales

The United States of America

Vi



ACKNOWLEDGEMENTS

This study was carried out at the Adelaide Sexual Health Centre (ASHC), Royal Adelaide
Hospital, South Australia, during the period 2012-18, which was made possible not only by my

personal efforts, but by several individuals, to whom | feel greatly indebted.

Firstly, | would like to thank my supervisors, Professor Peng Bi and Professor Christopher
Fairley, for their constant enthusiasm, support and for their excellent guidance that they have
given me throughout this long journey during my PhD candidature. | sincerely appreciate their
inspiring and creative support, patience, advice and motivation throughout my studies. | thank
them for sharing their passion, knowledge, expertise and research skills which | have gained. |
also acknowledge and gratefully thank my employer, Royal Adelaide Hospital (RAH), SA Health
and the University of Adelaide for granting me the opportunity to pursue a PhD. | also
acknowledge the expertise and research support from Professor Basil Donovan, Associate
Professor Anna McNulty, Dr. Eric Chow, Professor Bebe Loff and Professor Jane Hocking, etc.,

who contributed to my research project.

I would like to acknowledge and express my heartfelt gratitude to the previous and current
staff at ASHC (also known as Clinic 275), Royal Adelaide Hospital for their hard work with data

collection over the years and all those who contributed to the production of this thesis.

Vii



| also want to thank Dr. Zumin Shi for his encouragement and kindness throughout my

candidature. | finally thank my family for their support, encouragement during my studies.

viii



DECLARATION

| certify that this work contains no material which has been accepted for the award of any other
degree or diploma in my name, in any university or other tertiary institution and, to the best of
my knowledge and belief, contains no material previously published or written by another
person, except where due reference has been made in the text. In addition, | certify that no
part of this work will, in the future, be used in a submission in my name, for any other degree or
diploma in any university or other tertiary institution without the prior approval of the
University of Adelaide and where applicable, any partner institution responsible for the joint-

award of this degree.

I acknowledge that copyright of published works contained within this thesis resides with the

copyright holder(s) of those works.

| also give permission for the digital version of my thesis to be made available on the web, via
the University’s digital research repository, the Library Search and also through web search
engines, unless permission has been granted by the University to restrict access for a period of

time.



I acknowledge the support | have received for my research through the provision of an

Australian Government Research Training Program Scholarship.

Signed: ........ ...

Bin Li (PhD Candidate)

01/09/2018
(D F )



LIST OF PUBLICATIONS CONTRIBUTING TO THIS THESIS

Published

Li B, Bi P, Waddell R, Chow EPF, Donovan B, McNulty A, Fehler G, Loff B, Shahkhan H, Fairley CK.
Was an epidemic of gonorrhoea among heterosexuals attending an Adelaide sexual health
services associated with variations in sex work policing policy? Sexually Transmitted Infections.
2016 Aug; 92(5):377-9; doi: 10.1136/sextrans-2014-051918.

Published

Li B, Bi P, Chow EPF, Donovan B, McNulty A, Ward A, Bell C, Fairley CK. Seasonal variation in
gonorrhoea incidence among men who have sex with men. Sexual Health. 2016 Nov; 13(6):589-
592; doi: 10.1071/SH16122.

Published

Li B, Bi P, Ward A, Bell C, Fairley CK. Trends and predictors of recent HIV testing over 22 years
among a clinic sample of men who have sex with men in South Australia. Sexual Health. 2017
Apr; 14(2):164-169; doi: 10.1071/SH16091.

Published

Li B, Hocking JS, Bi P, Bell C, Fairley CK. The efficacy of Azithromycin and Doxycycline Treatment
for Rectal Chlamydial Infection: A Retrospective Cohort Study in South Australia. Internal
Medicine Journal. 2017 Oct 2; doi: 10.1111/im;j.13624.

xi



PRESENTATIONS ARISING FROM THE THESIS

Transit increase in gonorrhoea among heterosexuals attending a sexual health clinic in South
Australia temporally associated with increase prostitution policing: Poster presented at the
Australasian Sexual Health Conference, Sydney, Australia; October 2014.

Seasonal variation in gonorrhoea incidence among men who have sex with men: Poster
presented at the Australasian Sexual Health Conference, Adelaide, Australia; November 2016.

Trends and predictors of recent HIV testing over 22 years among a clinic sample of men who
have sex with men in South Australia: Poster presented at the Australasian HIV&AIDS
Conference, Adelaide, Australia; November 2016.

The efficacy of Azithromycin and Doxycycline Treatment for Rectal Chlamydial Infection: A
Retrospective Cohort Study in South Australia: Poster presented at the Australasian Sexual
Health Conference, Canberra, Australia; November 2017.

SCHOLARSHIP/AWARD
2016 Australasian HIV&AIDS Conference Scholarship

The Australasian Society for HIV, Viral Hepatitis and Sexual Health Medicine (ASHM)
November 2016

xii



THESIS ABSTRACT

Background and objectives: Sexually transmitted infections (STIs) have a profound impact on
sexual and reproductive health. Despite decades of control efforts, STls are still common in
Australia and remain the major public health concern. This research was conducted within the
context of increased diagnoses of STls, control of STIs and prevention of HIV transmission in
South Australia. The objectives of this research project were to: (1) explore and compare the
trends in gonococcal diagnoses among heterosexuals, and investigate the plausible reasons for
the gonorrhoea epidemic among heterosexuals; (2) examine the trends in gonorrhoea
diagnoses among MSM and to determine whether seasonal variations in gonorrhoea diagnoses
were evident in MSM; (3) determine the trends in HIV testing and examine factors associated
with recent HIV testing among MSM; and (4) evaluate treatment efficacy of two treatments for
rectal chlamydial infection, in order that future public health policy, clinical practice and future

research are informed by the best evidence.

Methods: The research project was a quantitative analysis of medical records using longitudinal
clinical data. The first study was a cross-sectional and retrospective analysis to understand how
the gonorrhoea trends observed in South Australia compare to those seen in other Australian
state capitals, Melbourne (Victoria) and Sydney (New South Wales). Additional analyses were
undertaken to investigate factors associated with the gonorrhoea epidemic among
heterosexuals in Adelaide to explore whether the observations were unique or part of an
Australia-wide phenomenon. In the second project, cross-sectional study was conducted to
assess whether seasonal variations in urethral gonorrhoea diagnoses were evident in MSM in

Xiii



three Australian states. The third study explored computerised medical records of MSM who
attended the Adelaide Sexual Health Centre (ASHC) at their first visit between 1994 and 2015 to
determine whether HIV testing had changed and examine factors associated with recent HIV
testing among MSM. The fourth study was a retrospective analysis to evaluate treatment

efficacy of two treatments for rectal chlamydial infection.

Results: In the first study, a gonorrhoea epidemic has been identified between 2006 and 2010
among heterosexual men, women and female sex workers (FSWs) compared with other years;
the odds of gonorrhoea were significantly associated with FSWs in the epidemic years at ASHC.
No corresponding trend in gonorrhoea diagnoses was seen at Melbourne Sexual Health Centre
(MSHC) and Sydney Sexual Health Centre (SSHC). It is noted that around the same time
convictions against FSWs peaked in Adelaide and newspaper reports of increased police activity
against FSWs where carrying condoms had been used as evidence of sex work by police. In the
second study, peaks of gonorrhoea cases were observed in the first quarter of the year in
Adelaide and Sydney but in the second and fourth quarter in Melbourne. The third study
showed the proportion of newly registered MSM who reported ever being tested for HIV
declined; recent HIV testing did not change and current HIV testing increased between 1994
and 2015. The proportion of MSM who returned for HIV testing within 12 months did not
change, with less than 40% of MSM returning for HIV testing. In the last study, rectal chlamydia
prevalence was 6.7% and 8.1% respectively in men and women. Treatment with azithromycin
was significantly associated with 3-fold higher risk of repeat rectal chlamydial infection. The
significant association of treatment regimen with repeat rectal chlamydia remained after
adjusting for other factors.

Xiv



Conclusions: The first study suggests that increased policing against sex workers may reduce
access to condoms, thereby increasing rates of unprotected sex. SA government should
consider legislative revisions to stop using possession of condoms as evidence of sex work. The
second study finds that gonorrhoea among MSM occurs in a seasonal pattern, particularly late
summer into early autumn. This has implications for the provision of health services and
resource allocation over the year and for the timing of health promotion activities. The third
study highlights that HIV testing rate among MSM attending ASHC was suboptimal and new
approaches are needed to increase the uptake and early detection of HIV infection among the
high-priority MSM population. The last study identifies that azithromycin was associated with
repeat rectal chlamydial infection compared to doxycycline, suggesting that doxycycline may be
more effective than azithromycin in the treatment of rectal chlamydia infection in men and
women. Given that STIs remain a neglected area of research and many countries observed
simultaneous increases of HIV and STls today including Australia, especially among men who
have sex with men (MSM), the findings from this research project have implications for sexual

health policy, clinical practice and future research in this area.

Key words: Sexually transmitted infections, epidemiology, men who have sex with men,
heterosexuals, gonorrhoea, rectal chlamydia, HIV testing, azithromycin, doxycycline, treatment,

risk factors, Australia
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CHAPTER 1 INTRODUCTION

1.1 Background

The human immunodeficiency virus (HIV) and sexually transmitted infections (STIs) constitute
the most common public health problem throughout the world and represent a huge burden in
both mortality and morbidity, causing detrimental health effects 13, Despite decades of global
control effort has been made to reduce their high global incidence and prevalence, STIs other
than HIV have been neglected as a public health priority > _Control efforts continue to fail and
simultaneous increases of HIV and STls notifications have been observed in many countries
including Australia, especially among men who have sex with men (MSM) 3, Globally, MSM are
disproportionately burdened by HIV and other STls. The reasons for the disproportionate
infection burden among MSM are complex; In addition to biological and medical reasons,
behavioural, social, political and economic factors also make great contributions ®’. Effective
control of STls include basic epidemiological and surveillance data, high quality evidence about
effectiveness of individual interventions, better methods to get effective intervention onto the

policy agenda, and better advocacy and more commitment to get them implemented properly

8

The World Health Organisation (WHO) estimated 36.7 million people living with HIV/AIDS

(acquired immune deficiency syndrome), 1.8 million people became newly infected with



HIV and 53% of people living with HIV were receiving antiretroviral treatment worldwide in
2016 (Figure 1.1) °; Globally, there were 357-4 million new cases of four common curable STls:
chlamydia (130-9 million cases), gonorrhoea (78-3 million cases), syphilis (5-6 million cases), and
trichomoniasis (142-6 million cases) in 2012 (Figure 1.2) 1 The estimated annual incidence of
non-HIV STIs has increased by nearly 50% between 1995 and 2008 **. Additionally, HIV and STls
such as gonorrhoea, syphilis and Lymphogranuloma venereum (LGV) have re-emerged in high-
income countries *2'%; there are alarming increases in antimicrobial resistance in Neisseria
gonorrhoeae (NG) and Mycoplasma genitalium (MG), particularly among MSM *. Meanwhile,
there is growing evidence that the epidemiology of HIV and STls is changing, control efforts may
be severely challenged once again *. The increases in STIs and HIV have been caused by a
combination of factors: lack of accurate, inexpensive diagnostic tests, particularly for chlamydia
and gonorrhoea; insufficient resources to strength healthcare systems that can deliver
necessary services for diagnosis and management of STls; inefficient of surveillance and disease
notification systems in many countries; political, socioeconomic and cultural barriers that limit

recognition of STls as an important public health problem; and failure to implement policies

that are known to work 2.

In Australia, the notifications of sexually transmissible infections (STIs) are on the rise including
gonorrhoea, chlamydia and syphilis. The recent Annual Surveillance Report from Kirby Institute,
the University of New South Wales (UNSW) showed that there has been a 63 per cent increase

of gonorrhoea in Australia over the last five years, with 23,000 people diagnosed in 2016 alone.



Gonorrhoea notification rates have nearly tripled from 35.6 per 100,000 in 2004 to 100.8 per

100,000 in 2016 and similar trends were observed in South Australia 17.18

. Chlamydia was still
reported as the most commonly diagnosed STl in Australia, with an estimated 154,000 men and
100,000 women aged between 15 and 29 with new chlamydia infections in 2016. The
notifications for infectious syphilis increased from 6.9 per 100,000 in 2012 to 14.3 per 100,000
in 2016. There were over 3000 new reports of infectious syphilis in 2016, with 87 percent of
them in males. Gonorrhoea occurs predominantly among gay and bisexual identified men who
reported both male and female sexual partners whereas rates in heterosexuals are low except

in some minority populations 2.

The relationship between HIV and STls is complex due to biological and behavioral factors 2,
Studies have shown gonorrhoea, chlamydia and syphilis can increase the risk of HIV among

MSM 2>?* HIV and STIs may interact with each other in the following ways (Figure 1.3) 2226,

e HIV, by causing immunosuppression, can modify the natural history (duration), clinical
presentation (severity), and response to treatment of certain STls, notably other viral

infections such as genital herpes simplex virus infection or human papillomavirus.

e STls, by causing ulceration or inflammation of the genital tract, may enhance the
transmission of HIV by increasing infectiousness of HIV-positive individuals and/or the

susceptibility of HIV-negative persons.
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Figure 1.1 WHO estimates of number of people (all age) living with HIV, 2016 *
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The importance of periodic HIV testing as a preventive strategy in the programmatic response
to the HIV/AIDS epidemic has been highlighted at the global level, especially in
disproportionately affected MSM population. Increasing the rates of HIV testing is supported

across a number of strategic documents addressing HIV 27,28

. In Australia, it is estimated that
21,391 people living with diagnosed HIV infection with 80% of them attribute their infection to
male-to-male sexual contact. The prevalence of HIV among all MSM in Australia is
approximately 11.2% . A significant percentage of HIV infections are from people who do not

know their HIV status. An estimated 31% of new HIV infections are transmitted from the

approximately 9% of MSM with undiagnosed HIV. Rates of undiagnosed HIV among MSM have



been estimated between 10% and 20% in Australia *°. The average time between a person
becoming infected with HIV and being diagnosed is estimated at approximately four year 30,
Hence Monitoring trends and predictors of HIV testing among gay men and other MSM will
increase the number of MSM aware of their HIV status, minimize the time between infection
and diagnosis and treatment, and reduce further transmission. Meanwhile, increased testing
and more people knowing their HIV status will improve health outcomes for people with HIV
and reduce health impacts of late diagnosis. Recent research has shown large reductions in HIV
transmission from people on effective antiretroviral treatment (ART), also known as ‘Treatment
as prevention’ (TasP), the strategy of treating HIV-positive people with ART to prevent onward

Vv 3133 Optimising TasP is a goal of the current national HIV strategy,

sexual transmission of Hl
which aims to ‘. . .work towards achieving the virtual elimination of HIV transmission in
Australia by 2020’ and to ‘. . .increase the proportion of people living with HIV on treatments
with an undetectable viral load’ . WHO has announced ambitious new HIV treatment
guidelines which will see the number of people eligible for HIV treatment rising substantially.
The new guidelines recommended earlier commencement of ART for people with HIV,

increasing the treatment initiation threshold from a CD4 count of less than 350 to less than 500

as well as recommendations for earlier commencement of treatment for people with HIV 34,

Extragenital chlamydia and gonorrhoea are common and may be important reservoirs for
ongoing STI transmission >>. They are more likely to be asymptomatic among MSM ¢, MSM

reporting unprotected receptive anal intercourse (RAI) had a high prevalence of rectal



gonorrhoea and rectal chlamydia. HIV-positive status was significantly associated with
prevalent rectal chlamydia ¥’ However, many MSM were not tested and most extragenital
infections would not have been identified, and remained untreated, with urethral screening
alone, in which patients is less likely to seek medical assistance (Figure 1.4 and Figure 1.5).
There are also increasing reports of rectal chlamydia among women coinciding with studies
showing that anal sex among heterosexuals is more common 2. Prevalence of rectal chlamydia
has been reported to be as high as 24.4% among MSM and 17.5% among women >°. Studies
across 11 STl clinics demonstrated that 70% — 88% of rectal chlamydia and gonorrhoea
infections have no concurrent urethral infection as rectal STls among MSM *°. The use of
nucleic acid amplification testing (NAAT) has enhanced the ability to detect frequently
asymptomatic gonococcal and chlamydia infections of the rectum and other sites *°. The rates
of chlamydia among MSM are relatively low in the pre-AIDS era, but the infection rates have

04 1t s possible that

now been continuously increasing among MSM over the past decade
further increases in rectal chlamydia infection will occur due to the widespread uptake of
biomedical prevention, such as pre-exposure prophylaxis (PrEP) for HIV * There are ongoing
concerns about treatment failure with azithromycin for the treatment of rectal chlamydia 344
with a systematic review and meta-analysis finding that the efficacy of single-dose azithromycin
treatment may be considerably lower than 1 week of doxycycline for treating rectal chlamydial
infection (82.9% vs 99.6%) *°. As rectal chlamydial infection is associated with an increased risk

of HIV seroconversion, evaluation of effective treatment for rectal chlamydial infection is

critical for HIV prevention which may provide guidance for clinical medication usage.



This thesis aimed to examine the STl epidemiology at a clinic setting in Adelaide in order to
further our understanding of STI distribution and HIV testing in the community, to explore the
potential risk factors associated with STl epidemic by comparing the differences at three sexual
health services, one each in Adelaide, Melbourne and Sydney; to evaluate the effectiveness of
STl treatments in order to inform prevention efforts, to provide policy implications and
suggestions for governments and non-government organisations (NGOs) for the effectiveness

of prevention interventions, especially among MSM population.

Cured

Treated

Diagnosed

Symptomatic

Infected

Figure 1.4 From infection to cure: system challenges to efficiently detect and treat all infected
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Figure 1.5 A public health perspective on STl prevention and care 47

1.2 Aim, research questions and objectives

The increased prevalence and re-emergence of STls over the last decade necessitate renewed
interest and awareness of STIs. The mortality and morbidity of STIs and their facilitation of new
HIV infections are of clinical significance, which is particularly important for clinicians providing
care to higher risk populations such as MSM. Although diagnostic and treatment options are
fortunately well established to offer higher sensitivity, specificity and cure and may have a
clinical impact in slowing the progression of STls, increases in STIs have been rising at an

alarming rate *2.

The purpose of this research project was to understand how the STl trends, seasonal patterns

and STl epidemic observed in South Australia compare to those seen in other Australian state



capitals: Melbourne (Victoria) and Sydney (New South Wales). Longitudinal data were used to
determine whether there is a change in STI diagnoses, seasonal patterns, HIV testing and
factors associated with them. Moreover, investigation was conducted to evaluate the efficacy

of two treatments for rectal chlamydial infection at ASHC.

This thesis therefore attempts to provide new and important information in relation to STI
epidemiology, seasonal variation patterns of STI, HIV testing and treatment efficacy for STl in

Adelaide. The specific research questions were:

e What caused the substantial rise in diagnoses of gonorrhoea among heterosexuals
between 2006 and 2010 in Adelaide? How did the epidemic of gonorrhoea and rates of
diagnoses compare over time to other settings? (Chapter 3)

e Do the seasonal patterns of STl observed in South Australia in comparison to trends in
other Australian state capitals reveal a seasonal variation in STl among MSM? (Chapter
4)

e What are the trends and predictors associated with HIV testing among MSM in
Adelaide? (Chapter 5)

e Are the ongoing concerns about the failure of azithromycin treatment for rectal

chlamydia infection applicable to Adelaide? (Chapter 6)

10



1.3 Thesis structure and outline

This thesis has been structured into three main parts. The first part includes the introduction
and the literature review (Chapters 1 and 2). The second part consists of four chapters
(Chapters 3 to 6) presented in the form of published papers from studies conducted using
guantitative research methods. Each article addresses one of the four above research
guestions. The third part is the conclusion (Chapter 7) which highlighted the key findings,
implications, recommendations and areas for future research. The schematic diagram of the

thesis structure is shown in Figure 1.6.

| present this thesis for examination in the form of “thesis by publication”. Four studies were
conducted for this research project. All chapters presented in this thesis have been published in
peer-reviewed journals. The first paper was published in Sexually Transmitted Infections (STI)
Journal. The second and third papers were both published in Sexual Health. The fourth paper

was published in Internal Medicine Journal.
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Chapter 2

Literature review
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Conclusions, implications, recommendations and future research areas

Figure 1.6 Schematic diagram of thesis structure



Below is a brief description of contents from each chapter:

Chapter 1 presents an overview of the research project by describing the research background
and research questions. The aim, objectives and research questions of the research project are

outlined.

Chapter 2 reviews the literature on the epidemiology of the human immunodeficiency virus
(HIV) and Sexually Transmitted Infections (STls) among men who have sex with men (MSM).
The aim of this chapter is to provide a comprehensive review of the literature on major STIs and
HIV infection among MSM and to identify effective prevention intervention strategies for MSM.
The review examined the epidemiology of STls and HIV infection among MSM, described the
factors associated with sexual risk in this population and provided recommendations for
effective prevention intervention and further research to better understand the sexual risks

among MSM in Australia and other industrialised countries.

Chapter 3 investigates the substantial rise in gonorrhoea diagnoses among heterosexuals
between 2006 and 2010 in Adelaide and to explore factors that could have influenced the
epidemic. The Chapter addressed the research question “What caused the substantial rise in
diagnoses of gonorrhoea among heterosexuals between 2006 and 2010 in Adelaide?” This

study was a quantitative study with retrospective analyses of gonorrhoea diagnoses made by

13



sexual health services between 1990 and 2012 in Adelaide, with the comparison with that from

Melbourne (Victoria) and Sydney (New South Wales).

Chapter 4 is an extension of the previous study to examine the gonorrhoea incidence among
MSM. The aim of this study was to formally test the hypothesis of seasonal variations of STI
against data at three sexual health services, one each in Adelaide, Melbourne and Sydney. The
data suggest that gonorrhoea among MSM occurs in a seasonal pattern, particularly late
summer into early autumn. This has implications for the provision of health services over the
year and for the timing of health promotion activities. The chapter addressed the research

guestion two “Is there a seasonal variation in STl among MSM?”

Chapter 5 presents the article to determine whether there has been a change in HIV testing
among MSM at the Adelaide Sexual Health Centre (ASHC) over the past two decades.
Computerised medical records of MSM who attended ASHC at their first visit between 1994 and
2015 were used to determine whether HIV testing had changed among MSM. First HIV tests in
each calendar year and return tests within 12 months were analysed. Factors associated with
recent HIV testing were also explored. The chapter addressed the research question three

“What are the trends and factors associated with HIV testing among MSM in Adelaide?”

14



Chapter 6 compares treatment efficacy of two treatments for rectal chlamydial infection to
provide evidence on ongoing concerns about treatment failure with azithromycin for the
treatment of rectal chlamydia. A retrospective analysis of all patients diagnosed with rectal
chlamydial infection between 2009 and 2015 in Adelaide, Australia was undertaken. The
chapter addressed the research question four “Ongoing concerns about treatment failure with

azithromycin for the treatment of rectal chlamydia, is this the case in Adelaide?”

Chapter 7 summarises the key finding of this thesis, presents conclusions and
recommendations based on research results, and provides future directions for research to
address actions for policy makers that need to be taken for HIV and STI prevention and

intervention, especially among MSM in Australia.
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CHAPTER 2 LITERATURE REVIEW

The human immunodeficiency virus (HIV) and Sexually Transmitted Infections (STls)

among men who have sex with men (MSM): a comprehensive epidemiologic review

16



2.1 Introduction

Globally, MSM are disproportionately burdened by HIV and other STls. The reasons for the
disproportionate infection burden are complex, including biological, behavioural, and

sociocultural factors *°.

Surveillance data suggest that human immunodeficiency virus (HIV) and sexually transmitted
infections (STls) are increasing among domestic and international populations of MSM %3, The
epidemics of HIV in MSM continue to expand not only in many high income countries, including
the USA, UK, France, Australia and the Netherlands where highly active antiretroviral therapy

(HAART) is available, but also in low, middle income countries >*.

The rates of new infection have been consistently high among young MSM. The prevalence of
HIV among MSM was reported ranging from 3% to 25%. Prevalence and incidence rates are
particular higher in the countries of Sub-Sahara Africa, the Caribbean, North, Central and South
America and Eastern Asia compared to those from Europe, the Middle East, North Africa,
Oceania and Central Asia, where the prevalence rates have been reported to be less than 10%
>* MSM are primarily at risk of HIV infection through unprotected anal intercourse (UAI). The
estimated per-contact risk of acquiring HIV through receptive UAI with a known HIV-positive
partner is 1-in-70 sexual contacts for a receptive partner (with ejaculation) and 1-in-909 for the

insertive partner >,
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The acquired immune deficiency syndrome (AIDS) epidemic that started more than 30 years
ago remains one of the greatest public health concerns worldwide. The re-emergence of HIV
epidemic among MSM has posed a significant public health concern in different parts of the
world including Western Europe, North America, Australia and China since the mid-1990s 20,26-
>?. MSM have increased rates of HIV infection and STIs compared with general population *%°.

MSM may be exposed to STls in various ways. It is essential for clinicians to obtain a thorough

sexual history in a culturally competent manner ’.

Many governments have identified MSM population as a high-risk group in their STIs and HIV

3381 However, current prevention and treatment strategies are insufficient for the

strategy
control of HIV epidemics > In contrast to the overall slow decline in new HIV infections, the
number of people living with HIV has significantly increased globally, largely due to the

expansion of highly active antiretroviral therapy (HAART). There is still no efficient vaccine to

protect against HIV infection despite decades of HIV research and programmes 62,

In Australia, since the beginning of national HIV surveillance, MSM have accounted for more
than 70 % (19,855) of total positive HIV diagnoses over the period 1990-2016, and have been
estimated to carry the greatest number of diagnosed and undiagnosed HIV infections %0,
According to the Third National Sexually Transmissible Infections Strategy 2014-2017,

Department of Health and Ageing (Australia Government), MSM are also targeted as the
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priority population at high risk for STls, including gonorrhoea, chlamydia, syphilis, and the

human papillomavirus (HPV) .

In order to better understand the epidemiology of HIV and STIs among MSM, as well as how
these trends may inform public health policies, intervention programs, and community
activities, this Chapter applies a comprehensive review and analyses of the scientific literature
published in English on HIV and STIs (including gonorrhoea, chlamydia, infectious syphilis) in
MSM based on multiple sources, including published findings, surveillance reports and
prevention and interventions; to provide evidence on current epidemiologic trends relating to
STIs/HIV among MSM; to explore the factors associated with the high rates of HIV and STls
among MSM; and to provide policy implications and recommendations for future endeavors
targeting this high-risk group. These recommendations would impact all levels of government
(nation and state wide), as well as Non-Government Organisations (NGOs). A better
understanding of STls and HIV epidemiology will allow implementation of more effective public

intervention strategies to limit the transmission of STIs and HIV among MSM.
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2.3 Methods

2.3.1 Data Sources

This comprehensive epidemiological review utilised a targeted literature search strategy at

three levels.

First, global prevalence and incidence estimates for HIV and STl infections in 2008 and report on
global sexually transmitted infection surveillance by World Health Organisation (WHO) in 2015,

which could retrieved from the WHO website;

Second, incidence rate of HIV and STls from surveillance reports in European Union (EU), the
United States of America (USA) and Australia, which could be obtained from relevant

government websites;

Third, a comprehensive literature search of online database PubMed (2000-2017) was
conducted to identify peer-reviewed journal articles related to epidemiology and risk factors
associated with HIV and STls among MSM. We selected peer-reviewed articles directly related
to HIV and/or STl among MSM. We used a combination of Medical Subject Headings (MeSH)
and keywords in our search strategy including using terms such as “men who have sex with

”n u

men,” “MSM,” “homosexual,” “the human immunodeficiency virus,” “HIV,” “gonorrhoea,”
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“neisseria gonorrhoeae,” “gonococcal infection,” “chlamydia trachomatis,” “chlamydia,”

n u

“syphilis,” “epidemiology,” “incidence” and “prevalence” to identify the potential studies of
interest in the search engine. Risk factors and preventions of HIV and STls infections have been
summarised. We also examined the reference lists of all identified studies to identify other

studies. The search was limited to English language articles and published in peer-reviewed

journals.

Questions raised will be covered in the thesis and addressed in the literature review including:

1) Comparison of STl rates between MSM and heterosexual men,
2) Trend and variations in STl incidence among MSM,
3) Trend and predictors of HIV testing among MSM,

4) Treatment efficacy of azithromycin and doxycycline treatment for rectal chlamydia
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2.3.2 Definition of Men who have sex with men (MSM)

Over the past three decades, HIV and STIs among MSM have emerged as a research field for
those with an interest in sexually transmitted infections. But what is the definition of MSM?
MSM are male persons who engage in sexual activity with other males, regardless of how they
personally identify themselves. The term ‘MSM’ is an all-encompassing term and has been used
to recognise that not all homosexually active men have a gay or bisexual identity. The term
excludes men who identify as gay or bisexual, but who have never had sex with another man.
MSM attempts to indicate the population of men, including transgender men, engaged in same-
sex sexual behaviour inclusive of sexual identity (gay, bisexual, straight, experimenting, etc.)
and sexual desire (e.g. it includes men who experience no sexual desire for other men but who
engage in sex with men for money or favours) ®_ The term was created in the 1990s by
epidemiologists as a surveillance tool to better identify the route of HIV transmission and
spread of the disease through male-male sexual activity. But, the term has been attributed to
Glick et al., because their usage in a 1994 study solidified the concept in medical terminology 6,
It has now become a standard term within HIV prevention work and research, encompasses
both men who have sex with men only, and those who have sex with both men and women.
The term represents an exposure category which refers to sexual behaviour and not a person’s
self-identified sexual identity”. It is often used in medical literature and social research to focus
on behavior rather than cultural or social self-identification thereby providing a clearer picture
of HIV infection rates. That, in turns, provides us a better understanding of the implications of

HIV prevention, including which prevention tools to use in which populations ©°.
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2.4 Epidemiology and disease burden of HIV among MSM

Since the first description of Pneumocystis pneumonia in homosexual men in Los Angeles in
1981 *” and the discovery of the pathogen of HIV which was related to gay-related immune
deficiency (GRID), currently known as AIDS identified in 1983 °8, MSM have been
disproportionately affected by HIV as compared to the men from the general population 7. A
meta-analysis of surveillance data in low- and middle-income countries found that MSM are
19.3 times more likely to be HIV-infected than the general population °. Emerging and
consistent data highlight that the risk for HIV infection remains high among MSM and HIV
remains a critical health issue for this subpopulation although an overall decline in HIV
prevalence has been noted in many geographic regions °. There has been a resurgence of HIV
infection and increasing trend of HIV prevalence among MSM in different part of the world,
particularly in industrialized countries 2 There were approximately 36.7 million people living
with HIV at the end of 2016 with 1.8 million people becoming newly infected in 2016 globally. It

is estimated that MSM are 24 times more likely to become infected with HIV than the general

population 28,

Reported HIV prevalence among MSM ranges from 0% to 32.9% and HIV incidence among MSM
ranges from 1.2 to 14.4 per 100 person-years 1 The Joint United Nations Programme on
HIV/AIDS (UNAIDS) estimated that men who have sex with men (MSM) accounted for about 5—
10% of the global burden of HIV, with considerable variation between countries and regions.

MSM are a recognized high-risk group for HIV infection in Western Europe, North America, and
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Australia, and HIV epidemics among MSM are well described in some low- and medium-income
countries in Latin America and Asia ">. Recent studies from sub-Saharan Africa reported that
HIV prevalence among MSM ranges from 6% to 31%. In Asia, the odds of MSM being infected
with HIV are 18.7 times higher than in the general population; and the HIV prevalence ranges
from 0% to 40%. In Latin America, it is estimated that half of all HIV infections in the region
have resulted from unprotected anal intercourse between men ’*. MSM account for a
substantial proportion of HIV infections and compose a “bridging population” for transmission

to heterosexuals due to high frequency of reported bisexuality ™.

New diagnoses among MSM are increasing in some regions, with a 17% rise in Western and
Central Europe and a rise of 8% in North America between 2010 and 2014 > 1n 2014, MSM
accounted for 54% of new HIV infections in Western Europe, 68% in North America and 30%

in Latin America and the Caribbean. In Jamaica, one in three men who have sex with men are
living with HIV " In 2016, an estimated 2.1 million people were living with HIV in Western and
Central Europe and North America. In the same year, there were roughly 73,000 new HIV
infections and 18,000 people died of AIDS-related illnesses >%. According to the UNAIDS report,
more than half of all new HIV infections occurred in the United States of America (USA), and
more than a quarter occurred in six countries: France, Germany, Italy, Spain, Turkey and the

United Kingdom >2.
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In 2014, the Joint United Nations Programme on HIV/AIDS (UNAIDS) and partners launched the
90-90-90 targets; the aim was to diagnose 90% of all HIV-positive persons, provide
antiretroviral therapy (ART) for 90% of those diagnosed, and achieve viral suppression for 90%

of those treated by 2020 ">,

2.5 Epidemiology and disease burden of STls among MSM

STls are defined as infections that can be transmitted during unprotected sex with an infected
partner, including vaginal, anal and oral sex. However, STls can also be transmitted through skin
to skin contact, blood and tissue transfer, bodily fluids, as well as mother to child contact. There
are a number of bacteria, viruses, parasites, and other organisms known to cause STls.
According to WHO report, there are more than 30 different infectious pathogens known to

cause STls in humans %,

STls can be symptomatic or asymptomatic and may require complex clinical management.
Common symptoms of STls include discharge, dysuria, ulcers, and lumps and bumps. However,
most of the STIs do not lead to symptomatic presentations, especially at extragenital sites
(pharynx and rectum). Pharyngeal and rectal STls are prone to be asymptomatic and
particularly unrecognized and under detected. Without testing for the right microbes in
relevant anatomical sites, infections will be missed. The seriousness and severity of STls may

vary; many cause only minor discomfort, while others can result in more complicated health
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issues ’°. Most common symptoms and signs of STls, besides genitourinary manifestations,
include anorectal pain or discomfort, anal discharge, rectal bleeding and constipation. A recent
study has shown that specific sexual practices of MSM result in having a high prevalence of
asymptomatic infection in particular anatomic sites and that these infections are the primary
drivers of transmission 2. WHO has updated the STI syndromic management guidelines, which

will include a management algorithm for anorectal infections in 2011 "*.

MSM are considered as a high-risk group for HIV infection and STls in many countries.
According to epidemiological data, MSM are more frequently diagnosed with STls compared to
general population and continue to experience disproportionately high prevalence of STls

681 According to

including gonorrhoea, chlamydia, and infectious syphilis and HIV worldwide
WHO report, incidence of STls disproportionately affected racial and ethnic minority MSM,

MSM of lower socioeconomic status, and young MSM. These STls are being diagnosed in MSM

with and without HIV infection in the context of changing patterns of sexual behaviour 8,

There is a high prevalence and incidence of almost all STls in MSM, which is a significant cause
of preventable morbidity worldwide and become a major public health concern among MSM.
Elevated burden of STls is of concern because it may indicate high risk for subsequent HIV
infection. In Australia, more than 80% of newly acquired HIV and greater than 90% of syphilis
and gonorrhoea diagnosed in major cities and regional areas are among MSM population 82,
There is a strong correlation between the spread of conventional bacterial and viral STIs and
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the transmission of HIV and associated with severe disease 2. Several studies have shown that
both ulcerative and non-ulcerative STIs have been found to facilitate HIV transmission 23486,
Treatment for some STls, especially gonorrhoea, has been compromised by antimicrobial drug

87-89

resistance . Many new STIs are elevating among young MSM. However, a substantial

burden of HIV and STI morbidity continued to occur among middle-aged and older men *°.

Since the publication of the WHO Guidelines for the Management of Sexually Transmitted
Infections in 2004, the prevalence and incidence of STIs in MSM have continued to increase in
the world. STl incidence among MSM may also be an indicator of higher risk for subsequent HIV
infection . Many countries have established the STl surveillance system to monitor STls with a
high burden, detect outbreaks and monitor progress towards national or international control
targets. WHO/UNAIDS has published the second generation surveillance systems including
HIV/STI and information on risk behaviours in order to warn of or explain changes in levels of
infection in 2013 %2. Surveillance of STls is important to assess the disease burden in the

population, to monitor and evaluate changes in trends over time.

The relatively high prevalence and incidence of STl infection among MSM may be related to
multiple factors, including individual behaviours, sexual network characteristics and
socioeconomic factors. Individual behaviours include number of lifetime or recent sex partners,
rate of sex partner exchange, frequent penetrative and receptive sex, frequency of unprotected
sex and use of disinhibiting substances, including alcohol, crystal methamphetamine, and other
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recreational drugs use during sex (Chemsex), which will influence individual’s probability of
exposure to STls. Sexual networks include high prevalence of STls, interconnectedness and
concurrency of sex partners and these will affect individual’s risk of acquiring an STI.
Socioeconomic factors include ignorance and myths exist around male-male sexual contact, loss
of fear regarding HIV transmission in the era of widespread uptake of biomedical prevention,
such as PreP for HIV, the use of Internet or dating App as an efficient way to find sex partners
and experiences of stigma and criminalization of homosexuality, which are associated with

increased sexual risk behavior among MSM 2.

Sustained transmission of gonorrhoea and syphilis is a marker of high risk sexual activity and
the relative burden of these infections is particularly high among MSM % In order to reduce

9597 The current Australian

STls in MSM, many countries have established STl testing guidelines
STl guideline recommends STl screening at least once a year, and up to 4 times a year for MSM
who are at high risk for STls. (e.g., MSM who have engaged in any unprotected anal sex, have

had more than 10 sexual partners in previous six months, have participated in group sex or

used recreational drugs during sex, or are HIV-positive) *°.

Increases in STls among MSM may also be partly explained by increased detection screening
policies for asymptomatic MSM at extragenital sites using highly sensitive nucleic acid
amplication tests. Increasing resistance and decreased susceptibility to antimicrobials are

98,99

emerging public health concerns, especially for gonorrhoea . Most STls are asymptomatic
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and may not be diagnosed in the clinic settings. Thus, the case-based surveillance system may

underestimate the prevalence of STls in the population.

2.5.1 Neisseria gonorrhoea Infections

Gonorrhoea is a one of the very common bacterial sexually transmitted infections among MSM
in Australia and other developed countries. It is caused by infection with the

bacterium Neisseria gonorrhoeae (NG). This bacterium tends to infect warm, moist areas of the
body, including urethra, throat, anus, vagina, eyes and female reproductive tract (the fallopian

1% Gonorrhoea passes from person to person through unprotected

tubes, cervix, and uterus)
oral, anal, or vaginal sex. People with numerous sexual partners or those who do not use a
condom are at greatest risk of infection. Risk behaviours making a person more likely to engage
in unprotected sex also increase the likelihood of infection, including alcohol use, illegal drug

. . . 101,102
use, particularly intravenous drug use and drug use for or during sex (Chemsex) %%,

Gonococcal infection can occur at genital as well as extragenital sites (Pharynx and rectum). The
primary sites for gonorrhoea among MSM include the pharynx, urethra and ano-rectum 103-105
Rectal GC is an independent risk factor for HIV acquisition among MSM after adjustment for

2491 Gonorrhoea can occur at all three sites or

sexual behaviors and other concurrent infections
at a single site, with the pharynx being the most common. The prevalence of pharyngeal
gonorrhoea in MSM ranges from 3% to 15% worldwide. Symptoms of gonorrhoea usually occur

within two to 14 days after exposure. However, some people may never develop any symptom.

29



Extragenital infections are often asymptomatic among MSM. Infections can result in dysuria,
discharge, epididymitis, anal itching, soreness, bleeding and painful bower movements.
Gonorrhoea is normally asymptomatic in approximately 10% of males. The rate of gonorrhoea
is much higher in men who have sex with men than in heterosexuals 19 Rises in gonorrhoea
among MSM raised the concerns because rising rates will increase the probability of

antimicrobial drug resistance and possible associated rises in HIV acquisition "%,

2.5.2 Chlamydia trachomatis

Chlamydia trachomatis (CT) is a common bacterial sexually transmitted infection for both men
and women. It is one of the most common sexually transmissible infections (STls) among MSM
worldwide. It can be transmitted by vaginal, anal or oral sex. Most men and women with CT
infection have no symptoms 190 1f it is untreated, serious sequelae may arise, including ectopic
pregnancy and infertility in women and epididymitis and proctitis in men. High-risk groups

for Chlamydia infection are characterized by a large number of partners and an infrequent use
of preventive measures, such as condom use. Among MSM, the transmission of infection is

often via anal intercourse.

GC and CT are the most commonly reported notifiable infections among MSM. The Centers for
Disease Control and Prevention recommends that men who have sex with men (MSM) be

screened for urogenital GC/CT, rectal GC/CT, and pharyngeal GC. GC and CT, and the behaviors
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associated with acquiring them, may increase the likelihood of acquiring and transmitting

human immunodeficiency virus (HIV) infection.

Notifications of Chlamydia infection in MSM have been rising in Australia and globally **°.

Studies conducted in the last decade have convincingly demonstrated that the usual standard
testing of urogenital sites for gonorrhoea and chlamydia misses most infections in MSM, which
occur at extragenital sites in the pharynx and rectum, and are mostly asymptomatic 111113
While pharyngeal infections are self-limiting and usually clear within two to three weeks even

14 rectal infections can persist over longer periods, often without severe

without treatment
symptoms 13 The majority of pharyngeal and rectal GC and CT infections are asymptomatic 24,
these infections are unlikely to be detected without routine screening. It is estimated that
chlamydia infected over 100 million people each year worldwide by sexual transmission. The
majority of persons with anogenital CT infection are not aware of their infection because it is
frequently asymptomatic. Urogenital chlamydial infection can lead to serious adverse outcomes
in women, e.g. pelvic inflammatory disease (PID) that can result in tubal factor infertility,

ectopic pregnancy and chronic pelvic pain. Urogenital chlamydial infections do not result in any

. . . 11
sustained immunity **°.
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2.5.3 Infectious Syphilis

Syphilis is a chronic bacterial infection caused by Treponema pallidum. Transmission of the
bacterium occurs during vaginal, anal, or oral sex. There are four stages of syphilis: primary (10-
90 days), secondary, latent (within or after 1 year of infection), and tertiary (3 or more years

after infection). Primary and secondary syphilis are the most infectious stages 100

. Syphilis is of
both individual and public health importance. In addition to its direct morbidity, increases risk

of HIV infection and can cause lifelong morbidity in children born to infected mothers 1,

Incidence of many acute STls including Syphilis infection fell substantially among MSM after the
mid-1980s due to sexual behavioural modification in response to the emerging HIV epidemic.
However, despite the promising decline of syphilis infections in the late 1990s in many
developed countries, the Syphilis re-emerged in 2000 and continued to rise recently 18 The
reemergence in cases of infectious syphilis coincided with an increase with other STls following
the introduction of antiretroviral therapy in 1996 which has improved survival and sexual

119

wellbeing of people with HIV ==, From 2000 to 2013, the proportion of syphilis diagnoses

reported among MSM versus non-MSM in high-income countries increased from 26.8% to 55%,

120

with all 18 countries reporting an increase of syphilis prevalence among MSM ““". An increase

has been reported in the numbers and rates (per 100,000) of syphilis infections among MSM in
the USA and Western Europe since 1998, particularly those with coexistent HIV infection /%

.The reemergence of syphilis occurred almost exclusively among MSM and were attributed to

increases in risky sexual behaviors such as unprotected anal sex with casual partners, HIV
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‘serosorting’ and oral sex ,exchange sex, illicit drug use before sex, multiple sexual partners, and

high-risk anonymous sexual contacts 122

MSM and men with HIV infection account for a disproportionate burden of syphilis infections
123,124 \WWHO estimates 12 million new syphilis cases worldwide each year and MSM are
estimated to constitute over 60% of the cases *®. Moreover, syphilis has been reported to be
strongly associated with prevalence of HIV infection among MSM thereby playing an important
role in the increase of HIV infection in the MSM subpopulation. Syphilis cases are occurring in
both HIV-negative and HIV-positive MSM, with repeat infections often overrepresented in the
latter group. In some industrialized countries, the HIV infection increase has been coincided
with the outbreak of syphilis among the MSM population. Oral sex between men seems to be
important in the transmission of syphilis outbreaks as unprotected oral sex is considered a safe

125, Syphilis transmission attributed to oral sex has been reported

practice among MSM
between 20% and 46% **°. Syphilis causes inflammatory genital ulcers and lesions in the skin
which raised concern that syphilis appears to promote the acquisition and transmission of HIV
127 syphilis also complicates the clinical course of HIV by increasing viral load 2. It has also
been associated with a higher rate of treatment failure in HIV-infected persons *°. The
interaction between HIV infection and syphilis is complex and remains the great interest of
ongoing research for the epidemiological and clinical implications that apply to both

heterosexuals and MSM *%¢.
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Syphilis remains a global problem despite the existence of simple and validated screening tests
because syphilis infection is frequently asymptomatic. Annual serological screening for syphilis
is recommended for the MSM subpopulation and frequent syphilis screening for MSM with

higher risk in many countries 130,131

. This includes serological testing for syphilis every time
when HIV testing is undertaken and each time HIV viral load testing is performed in HIV-positive
MSM 32133 Moreover, only one drug, penicillin, is recommended for syphilis treatment and
response to therapy is assessed based on changes over months in serological test titres.

Treatment for patients who cannot receive penicillin and management of patients who do not

serologically respond to treatment are common clinical problems **’.

2.6 Epidemiology of HIV infection among MSM in Australia

The first AIDS diagnosis in Australia was in October 1982, with the first AIDS death in
Melbourne on the 8" July 1983 134 Hiv testing was introduced in Australia in 1985 and the first
antiretroviral drugs for HIV infection became available in Australia in 1987, which were initially

used as monotherapy and then as dual therapy from 1992 *

. Cases of newly diagnosed HIV
peaked at 2,773 in 1987 and then declined to the lowest level in 1999 **°. The decline in HIV
incidence has been largely attributed to the rapid adoption of HIV prevention practices,
including safe sex education, and world leading needle and syringe programs *>**”. AIDS cases

in Australia have plummeted from its peak in the early 1990s since the advent of anti-retroviral

medication in the mid-1990s, which stops HIV from progressing to AIDS. Of the 16,765 newly
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diagnosed cases of HIV infection between 1984 and 1992, the majority were reported in NSW

(67%). New HIV diagnoses declined rapidly from 14% in 1985-1986 to 1% in 1991-1992 2,

Trends in HIV diagnoses differ across Australia and are primarily driven by men who have sex
with men (MSM) **. The rate of HIV transmission through male-to-male sex reached a peak in
1983-1984 and declined rapidly in subsequent years. After the Millennium, HIV diagnoses have
remained stable in Australia over the past decade, and the epidemic remains concentrated
among gay and bisexual men. Male-to-male sex continues to be the major HIV risk exposure in
Australia with low levels of heterosexual transmission and transmission among people who
inject drugs. The pattern of HIV diagnoses attributed to male-to-male sex was 86% in earlier

years. However, females are increasingly being affected by the HIV epidemic in recent years

135,138 140

.In 2016, 1,013 people were newly diagnosed with HIV ™ and male-to-male sexual
contact accounted for 712 (70%) new HIV diagnoses, while (209) 21% of the cases were

attributable to heterosexual sex and both male-to-male sex and injecting drug use for 51 (5%)

diagnoses, and injecting drug use only for 14 (1%) diagnoses *°.

By the end of 2016, an estimated 26,444 people were living with HIV in Australia, with an
estimated 19,855 (75%) infections were attributable to male-to-male sex exposure. The rate of
HIV diagnosis is 2.2 times higher among the Aboriginal and Torres Strait Islander people than

Australian born non-indigenous people (6.4 vs 2.9 per 100,000). Between 2012-2016, there has
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been a 33% increase in HIV diagnosis among Aboriginal and Torres Strait Islander people

compared to a 22% decline among Australian born non-Indigenous people 140

HIV incidence over the five years 2012-2016 varied between 0.58% and 0.85 per 100 person-
years (0.85 per 100 person-year in 2016) among gay and bisexual men attending sexual health
clinics in the ACCESS network. The self-reported HIV prevalence among gay and bisexual men
participating in the Gay Community Periodic Survey was 7.3% and 1.4% in people who inject

141

drugs . Another clinic based study showed the incidence of HIV was above 2.0% in subgroups

1% The number and rate of

of MSM with specific characteristics at the last HIV negative test
notifications of HIV infection in Australia in the past 10 years has been relatively stable at about

1000 per annum and 4.2-4.9 per 100,000 population % This is relatively low compared with

other industrialised countries **.

2.7 Epidemiology of STIs among MSM in Australia

2.7.1 Gonorrhoea

In Australia, gonorrhoea is predominantly diagnosed in MSM, among young heterosexual
Aboriginal and Torres Strait Islander people living in remote and very remote areas and
travelers returning from high prevalence areas overseas. A national epidemiological study on

gonorrhoea demonstrated that a dual epidemic in Australia among Aboriginal people in remote
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areas, and non-Aboriginal men in metropolitan areas contributed substantially to the overall

rise in gonorrhoea notifications 18

According to the Australian Bureau of Statistics (ABS), over half a million people or 3% of the

143

adult population identified as gay, lesbian or 'other’ in 2014 ~*°. A study has shown that rates of

unprotected anal intercourse with casual male partners have increased among MSM in

144

Australia since 2004 ~. Studies have shown that greater sexual risk and potential increase in

STls will occur due to widespread uptake of biomedical prevention, such as PrEP for HIV 145,146

In 2016, there were 23,887 gonorrhoea notifications in Australia, an increase of 185%
compared to the 8,388 notifications in 2006. Around 75% of notifications were in males (17,325
notifications). Gonorrhoea notification rates in males were higher in all age groups in 2016 than
in females except in the 15-19 age group. The rate of notified gonorrhoea in males has nearly
tripled over the past decades from 53.1 per 100,000 in 2005 to 145.5 per 100,000 in 2016 with
the majority of cases in MSM >°. However, the surveillance data do not provide a valid measure

of either the prevalence or change in STl in the general population **.

Incidence is the best indicator of changes in transmission in a population. Gonorrhoea incidence
from The Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of STls and

BBVs (ACCESS) project showed that gonorrhoea incidence was 33.7 per 100 person-years in HIV
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- positive gay and bisexual men, 46% higher than that in HIV-negative gay and bisexual men
(23.1 per 100 person-years). In the past five years (2012—-2016) gonorrhoea incidence has
increased in both HIV-positive (29% increase) and HIV-negative (30% increase) gay and
bisexual men, but remained steady between 2015 and 2016. However, these incidence
estimates represent populations attending sexual health clinics and may not be generalised to

the broader priority populations >0,

In MSM, gonorrhoea is commonly infected at three sites: pharynx, rectum, and urethra. MSM
population-based studies have shown that gonorrhoea positivity is increasing among MSM in
Australia in recent years, particularly among those MSM who had more than 10 sexual partners

147,148 ' A study conducted in Melbourne among a total of 12, 873 MSM

in the last 12 months
reported that the proportion of pharyngeal, urethral and rectal gonorrhoea positivity was 1.7%,
2.3% and 2.9% respectively among MSM population. 0.9% of MSM were infected at multiple
sites for gonorrhoea and among the positive cases, 19.1% of MSM were infected at 2 or more
sites of gonorrhoea %9 It is also noted that a decrease in consistent condom use between
MSM and their casual partners and an increase in STl testing have been observed during the
same time **°. Another MSM population based analysis showed similar increase in gonorrhoea

148150 " A recent study has reported that among MSM

positivity has been reported in Sydney
with urethral gonorrhoea, the proportions with concurrent pharyngeal or rectal gonorrhoea

were 32% (134/210) and 64% (74/235) respectively .
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2.7.2 Chlamydia

Chlamydia is the most frequently diagnosed and notified STI followed by gonorrhoea, HIV and
syphilis in Australia. According to the national surveillance for STls in 2017, there were 96, 721
notifications. However, the unavailable sex preference information making the estimation of
chlamydia prevalence in MSM impossible because national surveillance is based on reports by
clinicians or laboratories of newly diagnosed cases of STl and BBV infection to local State and

Territory Health Departments *>

. The annual surveillance report form The Kirby Institute
showed that the notification rate of chlamydia was increased steadily between 2007 and 2011,
remained relatively stable between 2011 and 2015, and increased by 8% from 378.3 per
100 000 in 2015 to 409.0 per 100 000 in 2016 O 1tis important to examine trends in chlamydia

notifications in the context of patterns of testing, as changes in notification rates can be an

indication of changes in testing, changes in disease incidence, or both >0,

In 2016, Chlamydia incidence data from The Australian Collaboration for Coordinated Enhanced
Sentinel Surveillance of STIs and BBVs (ACCESS) showed that chlamydia incidence in
HIV-positive gay and bisexual men was 37.9 per 100 person-years, which was 1.9 times as high
as in HIV-negative gay and bisexual men (19.5 per 100 person-years) in 2016. There was a 20%
increase in chlamydia incidence in HIV-positive gay and bisexual men (from 31.6 to 37.9 per 100
person-years) and 13% increase in HIV-negative gay and bisexual men (from 17.3 to 19.5 per

100 person-years) from 2012 to 2016 *°.
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There are few published data on the rate of chlamydia infection in MSM in Australia. One
Victorian study on 12,873 MSM showed that the proportion of MSM who were infected with anal
chlamydia was 5.6%, with an average increase of 6% (95% Cl, 3%—10%) each year between
2007 to 2013; however, no significant change was observed in urethral chlamydia positivity
(adjusted odds ratio, 1.02; 95% Cl, 0.98-1.06). Increases in chlamydia positivity were primarily
restricted to MSM who reported more than 10 partners in 12 months **°. Another study at
MSHC found that 3.70% (95% Cl: 3.30-4.14) were urethral chlamydia positive and 5.36% (95%

Cl: 4.82-5.96) were anal chlamydia positive in MSM between 2002 to 2009 .

2.7.3 Infectious syphilis

In Australia, there were 4,400 notifications of early syphilis cases in 2017 and majority of early
syphilis cases are currently found among men (85%). The notification rate of early syphilis cases
among men has increased in the past ten years, from 4.9 per 100,000 population in 2004 to
30.6 per 100,000 population in 2017 with the highest notification rates among men aged 25-29
years 2. Over 90% of syphilis and gonorrhoea diagnosed in major cities and regional areas are

diagnosed in MSM *°. Nearly half of the cases were in HIV positive MSM, and among these

MSM, a significant proportion are re-infections 153,

There are very few studies to investigate the rate of infectious syphilis in MSM in Australia. One

study showed that the proportion of MSM serologically tested for syphilis annually increased in
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HIV-negative (48% to 91%,; Pyreng < 0.0001) and HIV-positive MSM (42% to 77%; Pieng < 0.0001)
among MSM attending a national sentinel network of 46 clinics in Australia between 2007 and
2014. Among HIV-negative MSM, the proportion of infections that were early latent increased
from 27% to 44% (Pyeng <0.0001), while the proportion that were secondary decreased from
24% to 19% (Pyeng =0 .030). Among HIV-positive MSM, early latent infections increased from
23% to 45% (Pyrend <0.0001), while secondary infections decreased from 45% to 26% (Pyrend =
0.0003). Among HIV-positive MSM, decreasing secondary syphilis correlated with increasing

testing coverage (r = -0.87; P =0.005) or frequency (r= -0.93; P = 0.001) ..

2.8 Epidemiology of HIV infection among MSM in the United States of America (USA)

The epidemiology of HIV infection in the United States has changed significantly over the past
30 years since the first AIDS cases were reported there in June 1981. This earlier epidemic
began predominantly in young, white, middle-class MSM living in the largest west and east

3154136 Today, HIV/acquired immune deficiency syndrome (HIV/AIDS) has a broad

coast cities
geographic distribution involving multiple transmission risk behaviours in USA. It has become a

disease affecting far greater demographic diversity, all ages, genders, races and economic

1
status %,

In 2016, the number of new HIV diagnoses in the United States was 39,782 with 32,131

diagnoses among adult and adolescent males (13 years or older), 7,529 among adult and
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adolescent females, and 122 among children younger than 13 years. The estimated HIV number
of new HIV infections (HIV incidence) in the United States was 37,600 in 2014 and the
estimated annual HIV infections in the United States declined 10% from 2010 to 2014. There
were more than 1.1 million persons aged 13 and older were living with HIV infection (HIV
prevalence) at the end of 2015, including an estimated 162,500 (15%) persons whose infections

had not been diagnosed *’.

HIV transmission patterns have shifted over time in the USA. In 2016, most diagnosed cases of
HIV occurred through male-to-male sexual contact (67%, 26570) of all HIV diagnoses and 83%
of diagnoses among males. An additional 3% of diagnoses occurred among gay and bisexual
men with a history of injection drug use. Diagnoses attributable to injection drug use alone
have declined significantly over time and accounted for 6% of new diagnoses in 2016.
Transmission through heterosexual sex now accounts for more cases than at the beginning of
the epidemic — 24% of new diagnoses in 2016 — but diagnoses attributable to heterosexual sex

have declined 16% between 2011 and 2015 718,

2.9 Epidemiology of STIs among MSM in the United States of America (USA)

2.9.1 Gonorrhoea

159

MSM comprise at least 4% of males in the USA ~>°. A review of available national and sentinel

surveillance data in USA suggested that MSM bear a disproportionate burden of gonorrhoea
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and an increasing number of MSM have been diagnosed with gonorrhoea in recent years.
National surveillance data which captures only a fraction of America’s STI burden showed that
468,514 cases (18.5% increase) of gonorrhoea reported in 2016 with the prevalence rate of 146

per 100,000 people 160,

A narrative review showed that between 2009 and 2015, 16.6% of MSM tested positive for
gonorrhoea at any sites; rectal gonorrhoea positivity rate was 11.7%, oropharyngeal 7.3%, and
urogenital was 9.9%. Positivity increased 12.6% for oropharyngeal and 72.4% for rectal

gonorrhoea 161

.In 2015, there were 26,878 MSM tested for gonorrhoea across the participating
STD clinics. The median site-specific gonorrhoea prevalence among those tested was 19.0%
(range by site: 10.9%—-22.7%). The estimated incidence of gonorrhoea among MSM in STD
Surveillance Network (SSuN) sites increased 151% from 1,368.6 cases per 100,000 MSM in 2010
to 3,434.7 cases per 100,000 MSM in 2015. The rates among women and men who have sex
with women (MSW) increased a significantly smaller proportion (39.8% and 31.7%,

respectively) over the same period **?

. In a Seattle clinic, the proportion of MSM with
pharyngeal gonorrhoea was 6.5%, rectal gonorrhoea 9.7%, and urethral gonorrhoea 5.5% (7).
Almost all urethral infections were symptomatic (96%), but most pharyngeal and rectal

infections were asymptomatic. Most pharyngeal or rectal infections (58%) were not associated

with urethral infection 3.
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2.9.2 Chlamydia

Chlamydia is the most common STl in the USA, accounting for nearly three million new
infections each year, according to the estimates from the Centers for Disease Control and
Prevention (CDC) based on the National Health and Nutrition Examination Survey (NHANES) 164,
National surveillance data which captured only a fraction of America’s STl burden showed that

1.59 million cases (4.7% increase) of chlamydia reported in 2016 with the prevalence rate of

497 per 100,000 people **°.

During July 2011—June 2012, there were 21,994 MSM tested for chlamydia, 81.4% for
urogenital chlamydia, 31.7% were tested for pharyngeal CT, and 45.9% for rectal CT. Of these
MSM tested, 8.4% for urogenital CT, 2.9% for pharyngeal CT, and 14.1% for rectal CT. More
than 85% of extragenital CT infections were associated with negative urethral tests at the same
visit and would not have been detected with urethral screening alone. In 2015, the STD
Surveillance Network collects patient data from 42 STD clinics has showed that 26,694 MSM
were tested for chlamydia. The median site-specific chlamydia prevalence among those tested

was 16.0% (range by site: 11.8%-17.6%).

2.9.3 Infectious syphilis

In the USA, the prevalence rates of primary and secondary syphilis are highest among MSM,

165

particularly among young and Black MSM ~*°. Primary and secondary (P&S) syphilis among men
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who have sex with men (MSM) has been increasing since at least 2000. The number of reported
primary and secondary syphilis cases among MSM continued to rise in 2016 and the majority of
primary and secondary syphilis cases remained among MSM. National surveillance data which
captures only a fraction of America’s STl burden showed that 27814 cases (17.6% increase) of
primary and secondary syphilis reported in 2016 with the prevalence rate of 9 per 100,000

180 Gay, bisexual and other men who have sex with men (MSM) accounted for 81

people
percent (16,155) of male cases where the sex of the sex partner is known in 2016 *°. In the
United States, approximately half of MSM with primary and secondary syphilis were also living

with HIV. In addition, MSM who are HIV-negative and diagnosed with primary and secondary

syphilis are more likely to be infected with HIV in the future.

Overall, the data from the studies conducted in the USA documented an increase in syphilis
cases from their lowest prevalence in 1998. Syphilis cases among MSM were at their lowest
between 1998 and 2000, and then increased from 2000 and beyond. Several studies have

166171 syphilis case

reported a consistent increase in the number of syphilis cases among MSM
data from 27 States reported an increase among MSM from 3.4/100,000 males in 2005 to
4.0/100,000 males in 2008 *7°. Using national syphilis case data that was reported to the CDC
from all States and the District of Columbia, Peterman examined syphilis trends and reported a
consistent increase in syphilis cases among MSM from approximately 6,000 cases in 2006 to
14,000 cases in 2013 7%, Studies have showed that syphilis increases among HIV-positive MSM

172173 Data from these studies suggested that the increases in syphilis trends may be more
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pronounced among HIV-positive MSM and that increased syphilis transmission may be

172173, Meanwhile,

accompanied by increased HIV transmission among MSM and vice versa
research findings suggested evidence for widening racial and age disparities in syphilis trends
among MSM in the USA with racial minority (Black, Hispanic, and APl) MSM and young MSM,
especially MSM between 20 and 29 years, may account for the greatest increases in syphilis

trends among all MSM bearing a disproportionate burden in the USA 162170174175

2.10 Epidemiology of HIV infection among MSM in Europe

HIV infection has had a large impact in European countries over the last 35 years of the
transmission among gay and bisexual men at different time periods and in different
geographical regions. In Northern and Western European countries (Scandinavian countries,
UK, France, the Netherlands, Belgium, Western Germany, Switzerland, Austria), HIV infection
started to spread in metropolitan gay communities in the late 1970s and early 1980s, followed

176 peak incidences were reached around 1985/1986, when

importations from North America
the first diagnostic tests became widely available /. Spontaneous and promoted behaviour
changes, such as reductions in numbers of anal intercourse partners and increasing condom

use, contributed to declining incidence of new HIV and STl infections in the late 1980s and early

1990s. However, incidence increased again in the late 1990s and early 2000s.
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In Southern Europe (Spain, Portugal, Italy), HIV initially spread mainly among Injection Drug
Users (IDUs). However, transmission among gay and bisexual men increased gradually from the
late 1990s onwards. In Eastern Europe, explosive HIV epidemics developed among IDUs in the

178175 1 Ccentral and

mid-1990s, followed by increasing incidence of sexual transmission
Eastern Europe HIV started to spread among MSM from the early 1990s, with incidence initially

increasing slowly but then accelerating from the early 2000s.

HIV epidemics are attributed to two main modes of transmission: Injecting drug use and male-
to-male sex in the EU/EEA (the European Economic Area). The highest proportion of HIV
diagnoses (40%) was reported to be in MSM in 2016, which is lower than that in Australia and
USA. In general, HIV prevalence tends to be higher in Western compared to Eastern European
countries. In the western and central European countries, MSM account for about half of all
HIV-infections with known transmission routes. In the eastern European countries, only 1% of
all HIV infections are reported as being in MSM >3 This may better reflect gender norms and
unavailable or unreliable information on mode of transmission, due to high stigmatization of

. 1
homosexual behaviour >>&

. In most eastern European countries and some central European
countries, MSM remain one of the most hidden parts of society. In Eastern Europe heterosexual
contact and IDU remain the main modes of HIV transmission. MSM remain one of the most
hidden parts of society and the epidemic among MSM remains hidden and often invisible in

Eastern Europe. Little is known about their risk behaviour, including injecting drugs,

international sex tourism and involvement in commercial sex &
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In Europe, EuroHIV (European Centre for the Epidemiological Monitoring of AIDS) coordinated
the surveillance of AIDS and later also HIV infection between 1984 and 2007. Since 2008, the
European Centre for Disease Prevention and Control (ECDC) and the World Health Organization
(WHO) Regional Office for Europe have jointly coordinated HIV/AIDS surveillance in Europe and

181 In 2016, a total of 29,444 new HIV diagnoses were

published an annual analysis of the data
reported by the 31 countries of the EU/EEA, with a rate of 5.9 per 100,000 population. The rate
was higher among men than women (8.9 versus 2.6 cases per 100,000 population). Despite
three decades of preventive efforts since the early years of the epidemic and decreases in the
rate of the HIV infection in the last decade, MSM still remain the sub-population most affected
by the HIV epidemic, with 40% of new HIV diagnoses in 2016 being among this group °>. Studies
have reported HIV prevalence estimates among MSM ranging from lows of 0% to 3% in some
Eastern European countries (e.g. Bosnia & Herzegovina, Belarus) to between 10% and 20% in
some Western European countries (e.g. France, Germany, the UK, Spain, the Netherlands). Data
from 23 European countries showed an 86% increase in newly diagnosed case of HIV infection
among MSM between 2000-2006 82 However, data suggest that in Western Europe, trends in
new HIV diagnosis among MSM were stable between 2006 and 2016. In contrast, HIV diagnosis

trends among MSM in Central and Eastern Europe increased over this period 181
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2.11 Epidemiology of STIs among MSM in Europe

2.11.1 Gonorrhoea

The European Surveillance of Sexually Transmitted Infections (ESSTI) network was first
established in 2001 and is a collaboration of STl epidemiologists and microbiologists from 24
European countries. The key objective of ESSTI is to collate and analyse surveillance data on
acute STl in order to inform public health policy and control of STI. Previously, surveillance data
on STl had been collected at the European level for some time by both WHO and ECDC, until

recently data on diagnoses in MSM had not been routinely collected.

Since 2008, the overall rate of reported gonorrhoea has been more than doubled across
Europe. In 2014, 66,413 cases of gonorrhoea were reported by 27 EU/EEA member states with
the overall notification rate 20 cases per 100,000 population, which was a 25% increase
compared to that in 2013 and MSM accounted for over 40% of reported gonorrhoea cases. The
highest rates were reported in the United Kingdom (60 per 100,000), Ireland (28 per 100,000)
and Denmark (20 per 100,000). Majority of gonorrhoea cases were diagnosed among young
MSM aged 15-34 years old *®3. Population based study in UK showed that 65% of all cases of
gonorrhoea diagnosed in London in sexual health clinics in 2013 were MSM and these

proportion have been steadily increasing #*.
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2.11.2 Chlamydia

Incidence of chlamydia among MSM was in very low levels in EU in the mid-1990s. However, it

has increased among MSM in Western Europe since late 1990s and early 2000

. This may
have been partly due to improved sensitivity of diagnostic tests and the expanded use of
combination diagnostic tests, in addition to behavioural changes such as increases in partner

numbers and declines in condom use 8%,

Information on transmission risk group for chlamydia notifications in the EU/EEA is poor due to

183

the availability of data which was just 40% of reported cases in 2014 ~™". In 2014, the majority of

cases (87%) occurred in heterosexuals, with only 7% of notifications being among MSM 181

n
2014, 83% of all chlamydia cases (all transmission risk categories) were reported in four

countries (Denmark, Norway, Sweden and the UK) and the UK continues to contribute a large
proportion of reported cases (60% in 2014). Notification rates among MSM were much lower

than for all transmission risk groups combined. Countries with low but increasing notification

rates among MSM between 2010 and 2014 included Latvia and Slovenia **°.

The UK had the highest notification rate among MSM, increasing from 14.2 per 100,000 men in
2009 to 36.2 per 100,000 men in 2014 118 surveillance data from sexual health clinics in
England indicated recent increases diagnoses of chlamydia among MSM increased over 6 times

(from 2,183 in 2005 to 12,900 in 2016). Between 2015 and 2016, chlamydia diagnoses
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remained relatively stable among MSM (1% increase from 12,828 in 2015 to 12,900 in 2016),

consistent with the increasing trend since 2005 187,

MSM population-based studies have shown similar pharyngeal prevalence of chlamydia with

188190 pectal

1.5%, 1.5% and 1.2% in Germany, the Netherlands and the UK, respectively
prevalence of chlamydia was higher at 8.0%, 8.2% and 6.5%, respectively. The Netherland and
UK studies additionally reported urethral prevalence of chlamydia to be 4.0% and 4.3

respectively 189,190

2.11.3 Infectious Syphilis

Similar to syphilis trends among MSM in the US, the epidemiological trend suggested an
increase in syphilis prevalence over time among MSM in Europe, especially Western Europe.
Data on the prevalence of syphilis in MSM were very limited in Eastern Europe. However,
Syphilis incidence has been declining following the major epidemic in the 1990s in Eastern
Europe. A recent Russian study showed that syphilis incidence declined nationally from 79.4 per
100,000 in 2004 to 28.9 per 100,000 in 2013, but remains high in some regions, particularly the

191

Far Eastern, Siberian and Northwestern Federal districts . The declines in Russia are occurring

against a backdrop of increasing syphilis incidence in the EU/EEA, mainly driven by MSM,
although even the highest incidence countries have considerably lower rates than Russia (e.g.

183

7.2 and 7.7 per 100,000 in the UK and Spain, respectively) . In Western Europe, MSM also
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account for the majority of primary and secondary syphilis cases and remain the group most at
risk for contracting syphilis. In England, all cases of syphilis (84%) diagnosed in London residents
in sexual health clinics in 2013 were from MSM. Studies from Western Europe showed that
syphilis cases among MSM were lowest between 1998 and 2000 and have increased since then
121 National surveillance data showed a consistent increase in syphilis cases among MSM,
increasing by 14% from 4,185 in 2015 to 4,788 in 2016 in England 187 increasing from
approximately 400 cases in 2001 to 1500 cases in 2007 in Germany and from 47 cases in 2008

192

to 114 cases in 2010 in Greece ~“. Studies in England, Wales, France, Sweden, Scotland and

Netherland showed an overall increase among MSM despite intermittent periods of decline

121,193,194

Very few studies conducted in Europe presented differences in syphilis trends by race and age.
One study noted that demographic profile of the increasing trends in syphilis in England and

194 Another national surveillance data

Wales was comprised predominantly of White MSM
from the Netherlands, did not demonstrate any age differences in syphilis trends among MSM,

rather showing a decline in syphilis cases among both younger MSM (15-24 years) and older

MSM (25 years and above) **°.
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2.12 Factors associated with HIV and STIs among MSM

Causes of HIV and STIs among MSM are complex and multifactorial. Increases in incidence and
prevalence of HIV and STls reflect changes in biological, demographic, behavioral and social
factors, which are important in understanding high HIV/STI transmission rates among MSM.
Individual level risk factors for HIV and STls have been well documented globally in MSM such
as high numbers of sexual partners and anal intercourse, particularly unprotected anal
intercourse ***°. HIV prevalence among MSM is so high in many countries means that members
of this group have an increased chance of being exposed to the virus, due to mainly having sex
within this group. In summary, factors that put men who have sex with men at heightened risk

of HIV and STls include:

1. Biological factors. High vulnerability to HIV infection among MSM is that unprotected
anal sex carries a higher risk of transmission than vaginal sex because the walls of the
anus are thin and more easily torn, creating an entry point for HIV into the bloodstream
197, Having a STl may also facilitate HIV infection among MSM 8,

2. Behaviour factors. Having multiple sexual partners and unprotected anal intercourse
are more common among this community, and many men who have sex with men do

198 Access to HIV testing services is low among this group.

not use condoms consistently
Alcohol and drugs are a common part of socialising in some communities of MSM.
3. Substances & Chemsex. One of the major factors facilitating the increased risk-taking

behavior by MSM is the use of disinhibiting substances, including alcohol, crystal

methamphetamine, and other recreational drugs ’.
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4. Legal factors. As of May 2016, 73 countries still criminalise same-sex conduct, affecting
the rights of MSM. In 13 countries including Iran, Sudan, Saudi Arabia, Yemen and parts
of Nigeria and Somalia, homosexuality is punishable by the death penalty 199 As aresult,
men who have sex with men are less likely to access HIV healthcare services for fear of
their sexual orientation and identity being revealed.

5. Social and Cultural factors. Many MSM have experienced homophobic stigma,
discrimination and violence. This drives MSM to hide their identity and sexual

orientation 2902

. Many fear a negative reaction from healthcare workers. As a result,
men who have sex with men are less likely to access HIV healthcare services 2°.

6. Sexual network factors. Focusing on risk behavior alone does not explain why some
persons and communities continue to be infected with HIV and other STIs more than
others. Increases in HIV and STls among MSM have been pronounced in urban areas
where dense sexual networks, population churn and high prevalence of anonymous
partnerships sustain ongoing transmission 203 oT|s affect individuals, who are part of
partnerships and larger sexual networks, and in turn populations (Figure 2.1) °.

7. Geosocial networking systems and online social networks. Geosocial networking and
online dating are widely used by MSM worldwide to meet partners for sex and dating.
Studies indicated that MSM are less likely to use condoms with partners met via

204-2
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General population

Figure 2.1 Sexually transmitted infection transmission dynamics at the population level 8

Arrows show direction of sexual contact between core groups, bridging populations, and general
population

2.13 Prevention and interventions for STI and HIV among MSM

In order to effectively prevent and reduce HIV and STI transmission among MSM and to
promote sexual health among MSM, key components of public health programmes have been
suggested to address HIV and STls among MSM based on scientific evidence available by WHO
Collaborating Centre for Gonorrhoea and Other Sexually Transmitted Infections and the

4,64

European Centre for Disease Prevention and Control (ECDC) ™. Prevention and interventions

for STIs and HIV in MSM (Figure 2.1) include:

1. Vaccination: Promote and deliver vaccination to protect against Hepatitis A and B

vaccination, HPV vaccination in male adolescence, vaccination for people living with HIV

208
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Condom: Promote condom use and provide easy access to condoms and lubricants.
Testing and screening for HIV and STls: Provide voluntary and confidential HIV and STI
counselling and testing, identify barriers and facilitators to testing for the target group
and offer partner notification services to support the early diagnosis and treatment of
contacts.

Treatment provision: Timely provision of treatment for HIV, viral hepatitis and STI for
patients and their contacts.

Health promotion: Provide accurate and accessible information that enables men to
understand and assess sexual health-related risks and prevention efficacy, and that
promotes awareness of one’s own HIV and STl status.

Deliver MSM competent health services: MSM-competent points of care offering a
comprehensive sexual health programme including health promotion, counselling, peer
support, prevention, adequate diagnostics and treatment will increase service uptake.
Biomedical treatment strategies that use antiretroviral therapies (ARTs) to prevent HIV
infection including post-exposure prophylaxis (PEP), PrEP, and treatment as prevention
(TasP) *.

Targeted care for HIV-positive MSM: Provide antiretroviral treatment for HIV and
vaccination; regular STl screening using adequate diagnostics; several efficacious
medications exist to treat STIs *%; individual counselling, sexual health promotion and

peer-support groups for men living with HIV.
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However, no single measure will effectively control all STIs at a population level. Effective STI
control will require the political will to prioritise and invest in new interventions together with
the optimisation of primary and secondary prevention strategies, including integrated sex
education programmes in schools, strong partner notification programmes that use the latest
information technology systems and legislative changes for partner delivered antibiotic
treatment where appropriate, legalised frameworks for sex work, active targeted health

promotion, accurate surveillance programmes, and accessible health care for all *.
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2.14 Discussion

Despite global efforts to control HIV and STls among MSM, new infections among MSM have
been increasing since 2000, reaching or exceeding pre-HIV levels. This epidemiological review of
HIV and STIs among MSM worldwide over the past decades showed a substantial change and
an increasing trend in the prevalence of HIV and STls, resurgence of some STls and
reemergence of antimicrobial resistance among MSM over the last two decades among MSM.
The results showed very high prevalence rate of gonorrhoea, syphilis and HIV infection in MSM
and indicated diversity and heterogeneity of STl prevalence among MSM according to
geography, race and ethnicity, and HIV status. However, the rates of HIV and other STls among
MSM can vary markedly in relation to the time, setting and population whom the studies were
conducted. These findings provide evidence on the epidemiology of STls and HIV worldwide in
MSM and highlight the special need for targeted prevention programmes, screening and

treatment strategies in this subpopulation.

MSM have continued to be disproportionately affected by HIV and STls. HIV and STls diagnoses
among MSM have increased since the late 1990s, reflecting social, economic and test
technological changes. Gonorrhoea and syphilis have re-emerged as a major public health
concerns. Additionally, the alarming increase in gonorrhoea among MSM is of particular
concern given the propensity of Neisseria gonorrhoeae to develop resistance to successive

antimicrobials used for treatment *°. Although most STIs are not usually fatal, they result in a

58



substantial burden of disease >. STls can also increase the infectiousness of and susceptibility to

HIV especially among MSM 210,

Detection of gonorrhoea and chlamydia has increased in the rectum and pharynx among MSM
in recent years with the widely use of nucleic acid amplification tests (NAATs) and the
awareness of sexual health providers of the value of screening of non-genital sites in the
absence of symptoms 103, Extragenital screening for sexually active MSM is critical to the
provision of comprehensive sexual health services for this population. However, the
significance of positive NAAT at extragenital sites should be interpreted after a detailed clinical
interview including presence or absence of symptoms, potential risk for reinfection, and

211

adherence to treatment “=~. Will the increases in infections reflect true increase in incidence, or

just an artifact of enhanced screening or a combination of both? More research is needed.

HIV and STls continue to be important public health concerns among MSM and emergence of
antimicrobial resistance is substantially compromising the effectiveness of treatment globally *.
Prevention should remain a public health priority for those at greatest risk. Treatment of
curable STIs has long been considered an integral component of combination HIV prevention
packages 212, Improvements in treatment with a better medication or approach, together with
clinical and public health actions are needed to control STIs and HIV among MSM. STI control
interventions that complement the highly effective biomedical interventions for HIV prevention
are needed as part of combination prevention packages. Biomedical HIV interventions play a
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positive part in STI control through frequent contacts with sexual health services that allow
regular continued opportunities for primary prevention and comprehensive case management
of STIs *. Further research is required to develop effective, evidence-based interventions among
MSM. Continued research is needed to understand the effects of TasP and PrEP on sexual
behaviours and networks that might increase STI transmission. Enhanced biological and
behavioural surveillance activities are needed to monitor epidemiological changes in STls in
MSM who are infected or not infected with HIV, antimicrobial resistance, and the emergence or

re-emergence of new sexually transmissible pathogens *.

There are some key differences in addressing prevention strategies between HIV and STls.
Condoms have been the cornerstone of HIV and STl prevention, which can reduce the risk of
other STls, such as gonorrhea, chlamydia, herpes and syphilis 213 safer sex messaging and
prevention counselling need to emphasize that the correct and consistent use of condoms is a

214 However, the

very highly effective method of preventing the sexual transmission of HIV
simple message of “always use a condom” no longer reflects the diversity of non-condom-
based HIV prevention options available to MSM in the era of non-condom HIV risk-reduction
options continues to increase, such as PrEP and serosorting and strategic positioning .
Meanwhile, condoms are less effective at preventing the transmission of STls that are spread

through skin-to-skin contact, including warts, herpes and syphilis ?”. Two highly effective

strategies, PrEP and use of antiretroviral treatment as prevention can reduce the risk of HIV
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transmission but unfortunately cannot protect against STIs “=°. Importantly, STls may increase

the risk of HIV transmission while using some of these prevention strategies 119,219,220

2.15 Future directions to reduce STIs and HIV among MSM

Because of the enormous burden of STls and their wide-ranging adverse health effects, decisive
action will be an essential part of efforts to meet the health component of the Sustainable
Development Goals, and the targets of the global health sector strategy on sexually transmitted
infections 2016—2021 ***, which were adopted by the 69" World Health Assembly in May 2016.
Based on the literature review on the epidemiology of HIV and STls in MSM, there are many

implications for HIV and STls prevention, diagnoses, treatment and care.

As the use of non-condom HIV risk reduction options continue to increase, MSM living with
positive HIV need to be actively monitored in addressing the rising rates of STl among MSM
population. In order to improve screening, testing and treatment for STl and HIV preventions,
sexual health providers should integrate HIV and STls preventions together with a range of
preventive measures targeting MSM populations including the combinations of biomedical,

behavioral, and structural interventions 2?2

. These would ideally involve an array of
prevention contexts, including (1) effective health information communications and practices

among sexual partners, (2) transactions between individual clients and their healthcare
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providers, and (3) comprehensive population-level strategies for prioritizing prevention

research, ensuring accurate outcome assessment, and formulating health policy 222

As network factors have a significant impact on STl incidence among MSM, more interventions
to reduce STIs should be focused on social and sexual networks, rather than individual factors.
Prevention strategies should utilize the online or dating apps as a forum to educate MSM about
HIV and STl risk behaviours and sexual health responsibilities (e.g., condom use, PrEP uptake
and adherence, serostatus assumptions), and to disseminate information on how to best
prevent the contraction and spread of HIV and other STls. Future studies should focus on
potential relationships between long-term or consistent use of online dating or apps and HIV

and STls incidence in MSM.

Antimicrobial resistance in Neisseria gonorrhoeae especially among MSM puts an emerging
threat to effective treatment of gonococcal infections, which calls for global surveillance and

. . . . 112,195,224,22
international collaboration action *!%1%>224225

. Research and efforts are needed in the following
areas: development of gonococcal vaccine in conjunction with early detection and screening
strategies including asymptomatic infections, enhanced partner notification and treatment,
develop new diagnostic and novel treatment options in order to achieve a 90% reduction of

gonorrhoea incidence by 2030 226,
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Epidemiological information collected from STl surveillance system enable health authorities to
conduct efficient planning, monitoring and evaluation of intervention activities for STIs and HIV.
The evidence-based information on transmission patterns of HIV and STlIs and potential impact
on planned intervention activities are required to make appropriate political and programmatic
decisions at both local and international level. Therefore, a quality HIV and STl surveillance
system is an essential element of HIV/AIDS and STls control and prevention program. STI
surveillance should include (1) routine systematic recording and reporting of numbers of STI
patients seen at all health care facilities or sentinel surveillance, (2) special studies to collect
information on proportions of individuals infected with STls in different population settings, (3)
special studies to determine the most common microbial causes of specific STI syndromes, and
(4) special studies to determine the effectiveness of selected drugs for a specific STl pathogen,

or monitoring the prevalence of antimicrobial resistance among specific pathogens >

2.16 Gaps in the current literature and the basis for the research project

As evidence from this literature review, there is an expansive body of international literature
describing the epidemiology of HIV and STlIs in MSM. Studies have shown that very high
prevalence rate of gonorrhoea, syphilis and HIV infection in MSM. However, there are a few
gaps. These gaps suggest a need for focused epidemiologic and health services research to
better characterise STI epidemiology, seasonal variation patterns of STI, HIV testing and

treatment efficacy for STI. The following section highlights research gaps in this area.
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The rates of sexually transmitted infections are rising rapidly in MSM. Gonorrhea is of particular
concern because rising rates will increase the probability of antimicrobial drug resistance. The

80,227 There are

infection rate of gonorrhea is much higher in MSM than that in heterosexuals
limited published studies that have specifically investigated the sexual orientation disparities in
STls and the relationship between sex work, policing and transient STl epidemic among

heterosexuals 2%%. It is therefore important for studies to be conducted to understand factors

associated with the STl epidemic among heterosexuals.

Currently, the reasons for the higher rates of urethral gonorrhoea in summer remain unknown
and there are limited studies that have examined seasonal variation in gonorrhoea and risk
factors associated with gonorrhoea in MSM in Australia. Consequently, studies are required to
assess the seasonal variations in gonorrhoea in order to allow policy makers to target demand
for clinical services and health promotion activities to the periods when higher service demands
are needed, to inform the design and timing of health promotion activities to reduce STl rates

in Australia 2%°.

MSM remain the group most at risk of acquiring HIV worldwide. No single intervention
measurement is likely to control HIV at a population level; however effective prevention
strategies should start with HIV testing. A positive test result enables planning to effective
treatment which could prevent others from becoming infected. In many countries, current HIV

testing efforts are insufficient to identify new HIV infections early enough, and substantial
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proportions of people with HIV are unaware of their infection “*". HIV treatment promise to be

31 A large

an important public health measure for the prevention of HIV transmission
randomised controlled trial showed early initiation of treatment reduced the risk of sexual
transmission by 96% * Thereisa gap between evidence and practice in the implementation of

HIV testing programmes in populations. Studies are required to examine the current HIV testing

among the MSM population in Australia in order to provide data on HIV testing rate.

As rectal chlamydial infection is associated with increased risk of HIV seroconversion, screening
patients who reported receptive anal intercourse and effective treatment for rectal chlamydial

24232 cyrrent STI treatment guidelines recommend

infection are critical for HIV prevention
rectal chlamydia to be treated with a single 1 g dose of azithromycin or 7 days (100 mg twice
daily) of doxycycline 233, Improvements to the treatment can reduce the incidence of STis.
However, there are ongoing concerns about treatment failure with rates from 13% to 21% have

d 2%%> The available evidence is poor and there are no pharmacokinetic data

been reporte
available for azithromycin in rectal mucosa. Given that HIV and STl rates continue to increase
among MSM and anal sex is increasing in women, treatment for rectal chlamydia infection must

be efficacious **. As a result, research is needed to evaluate the efficacy of single-dose

azithromycin and 1 week of doxycycline for treating rectal chlamydia.

The knowledge gaps summarised above represent important areas for future research.
Addressing these gaps will provide a better understanding of epidemiology of STIs among MSM
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and heterosexual in South Australia. The research described in this thesis aims to address these

research gaps.
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CHAPTER 3

WAS AN EPIDEMIC OF GONORRHOEA AMONG HETEROSEXUALS ATTENDING AN
ADELAIDE SEXUAL HEALTH SERVICES ASSOCIATED WITH VARIATIONS IN SEX
WORK POLICING POLICY?
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SHORT REPORT

Was an epidemic of gonorrhoea among
heterosexuals attending an Adelaide sexual health
services associated with variations in sex work

policing policy?

Bin Li,"? Peng Bi," Russell Waddell,>*> Eric PF Chow,®” Basil Donovan,®*®
Anna McNulty,? Glenda Fehler,” Bebe Loff," Hana Shahkhan,'®

Christopher K Fairley®’

ABSTRACT

Background A review of historical trends in
gonococcal diagnoses made at the Adelaide Sexual
Health Clinic (ASHC), South Australia, identified a
substantial rise in diagnoses among heterosexuals
between 2006 and 2010. Sex work is illegal in South
Australia, regulated in Victoria and legal in New South
Wales. This and other factors that could have influenced
the epidemic were explored in this analysis.

Methods Retrospective analyses of gonorrhoea
diagnoses made by sexual health services between 1990
and 2012 in three Australian state capitals, Melbourne
(Victoria) and Sydney (New South Wales) were
undertaken.

Results At the ASHC the proportion of gonorrhoea
diagnoses was higher between 2006 and 2010 among
heterosexual men (5.34% vs 0.84%, p<0.001), non-sex
worker women (0.64% vs 0.28%, p<0.001) and female
sex workers (FSWs) (1.75% vs 0.24%, p<0.001)
compared with other years. This relationship was not
seen at the Melbourne Sexual Health Clinic and
corresponding data from the Sydney Sexual Health
Centre showed that FSWs were less likely to have
gonorrhoea between 2006 and 2010 than the other
groups (p=0.746, p=0.522, p=0.024, respectively).

At ASHC FSWs were significantly more likely to be
diagnosed between 2006 and 2010 (OR 2.8, 95% Cl
1.48 to0 5.27, p=0.002). Charges against sex workers
peaked in 2007/2008.

Conclusions A substantial, self-limiting rise in
diagnoses of heterosexual gonorrhoea was seen in
Adelaide FSWs between 2006 and 2010. Removing
barriers to condom use is vital to the prevention of HIV
and STI transmission.

INTRODUCTION

In Australia, gonorrhoea occurs predominantly in
men who have sex with men (MSM) whereas rates in
heterosexuals are low except in some minority popu-
lations.! Nationally, gonococcal diagnoses have
doubled from 35.6 per 100 000 in 2004 to 67.9 per
100 000 in 2014 and similar trends were seen in
South Australia.” Interpreting trends in clinic level
data is difficult because national surveillance does not
capture contextual information on the determinant
of incidence. However, the Adelaide Sexual Health

Clinic (ASHC) has collected demographic, clinical
and epidemiological information on every clinic
attendance since 1990. A review of trends in diagno-
ses of gonococcal made from 1990 to 2012 suggested
that there had been an epidemic among heterosexual
men, women and female sex workers (FSWs) who
attended the Adelaide clinic between 2006 and 2010
inclusive. Here we compared trends in diagnoses at
the Adelaide clinic with those at the Sydney Sexual
Health Centre (SSHC) (New South Wales) and
Melbourne Sexual Health Centre (MSHC) (Victoria)
and investigated factors associated with the increase
in Adelaide to explore whether the observations were
unique or part of an Australia-wide phenomenon.

METHODS

A retrospective analysis was undertaken using com-
puterised sexual health service records from three
Australian states. The clinics were selected because
laws governing sex work vary between states. Sex
work is illegal in South Australia, whereas sex work
in brothels in Melbourne and Sydney is not a crim-
inal offence.” * At the ASHC, demographic, clinical
and epidemiological information is collected on all
clients at each clinic visit.” Heterosexual male sexual
orientation was defined as men who reported only
having sex with female sex partners in the previous
12 months. Episodes of care (all related consulta-
tions for a discrete diagnostic condition) were used
at the ASHC, while individuals attending were used
at MSHC and SSHC. All three clinics recorded
whether a sex worker had primarily attended for
testing for sex work. Prostitution offences were
investigated using the data sources described in the
web supplementary material (web appendices).

Diagnostic tests

The analysis was restricted to urethral infections in
men and genital infections in women. Diagnostic
testing strategies varied between and within centres
over the 13 years studied. At ASHC culture was
used until 2010 when nucleic acid amplification
test (NAAT) (APTIMA COMBO 2 assay) was intro-
duced. At MSHC gonorrhoea culture was used
over the entire period. At SSHC culture was used
for men and women until 1999 when it was
replaced by the Roche AmplicorPCR.

BM)
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Statistical analysis

The epidemic curve of diagnoses of gonorrhoea made in hetero-
sexual men, non-sex worker women and FSW at the Adelaide
clinic was visually inspected and classified into epidemic (2006—
2010) and non-epidemic years (1990-2005 and 2011-2012)°
(figure 1). A % test was used to explore variations in the pro-
portion of diagnoses seen at the three clinics within these time
periods.

For analysis of the ASHC data set, single variable logistic
regression was undertaken (outcome: diagnoses of gonorrhoea)
(see web tables 1 and 2). Variables with a p value <0.05 were
included in the subsequent multivariable logistic regression.
Statistical analysis was undertaken using STATAV.13.

RESULTS

Diagnoses of gonorrhoea made at the three sexual health ser-
vices among heterosexual men, women and FSWs varied over
time (figure 1). At the ASHC diagnoses were higher between
2006 and 2010 among heterosexual men (5.34% vs 0.84%),
non-sex worker women (0.64% vs 0.28%) and FSWs (1.75% vs
0.24%) compared with other years (see web tables 1 and 2). At
MSHC there were similar or significantly lower proportions of
all three groups with gonorrhoea between 2006 and 2010
(0.60% vs 0.75%, p=0.043), (0.27% vs 0.18%, p=0.051),
(0.63% vs 0.96%, p=0.036), respectively. At SSHC the propor-
tion with gonorrhoea was not higher for heterosexual men
(1.80% vs 1.85%, p=0.746) and non-sex worker women

A 20%
15%
10%
o /\
= =
P S = S = = = o - = 2
0% — = = - e T T G an e ey
R G G G L B I i g S g i g I g e
. ASHC - MSHC = = SSHC
B 5%
2%
3%
2%
19% Pa
v;
0% e —E— = = —
D D D P o P P S P P VERUS) $ $\ D W W
A S R A 'P@ PP 'L°°h & '1960 oy '19# '&& PP P
e ASHC - - \ISHC = = SSHC
C  15%
10%
AN
\
5% AN
N
b — A =
£ - -
NN ST o o= s e e
A S
x"’@ «I’O'x 'f’q% xqq'b \9"}& \?‘g—; f’gﬁ i x"q% «fﬁq '19@ m@x m"& '19& w@h '19“6 @da 196\ 'LGQ% '19& < "\.@'\' '19\}
ASHC - = MSHC = = SSHC
Figure 1 (A) Proportion of episodes of care or individuals seen in a year with urethral gonorrhoea in heterosexual men at ASHC (1990-2012),

MSHC (2003-2012) and SSHC (1992-2012). (B) Proportion of episodes of care or individuals seen in a year with cervical or vaginal gonorrhoea in
non-sex worker women at ASHC (1990-2012), MSHC (2003-2012) and SSHC (1992-2012). (C) Proportion of episodes of care or individuals seen in
a year with cervical or vaginal gonorrhoea in female sex workers at ASHC (1990-2012), MSHC (2003-2012) and SSHC (1992-2012). ASHC,
Adelaide Sexual Health Clinic; MSHC, Melbourne Sexual Health Centre; SSHC, Sydney Sexual Health Centre.
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(0.17% vs 0.21%, p=0522); the proportion of FSW with gon-
orrhoea was significantly lower (0.75% vs 1.06%, p=0.024)
during the epidemic years of 2006-2010.

Between 2000/2001 and 2011/2012 more than 450 charges
relating to prostitution were brought against FSWs by police in
South Australia which peaked at 78 in 2007/2008 although
there was considerable variation over time, an initial peak being
seen in 2001 (see web figure 1). In contrast, from 2000
onwards, charges fell progressively in Victoria and New South
Wales, substantially lower rates were seen from 2005 onwards
(data not shown) (see web reference wl-w3). For men at
ASHC, having sex in another state or abroad was not significant
during the epidemic years (see web table 1). For women at
ASHC, the odds of gonorrhoea was significantly associated with
sex worker in epidemic years (OR: 2.79, 95% CI 1.48 to 5.27,
p=0.002) but not in non-epidemic years (OR: 0.85; 95% CI
0.37 to 1.94, p=0.705) (see web table 2).

DISCUSSION

The Adelaide gonorrhoea epidemic identified between 2006
and 2010 occurred in heterosexual men, women and FSWs but
no corresponding trend in diagnoses seen in the Melbourne or
Sydney clinics. An exploration of factors associated for gonor-
rhoea in Adelaide showed that there had been increased local
transmission during the epidemic years which could reflect
restricted access to clinical services, reduced condom use, or a
transient increase in bisexual men, although these were not
monitored during the period. Around the same time convictions
against FSWs peaked in Adelaide with 78 prostitution offences
in the 2007/2008 financial year compared with 450 over the
last 12 years.

The study has a number of limitations. In Adelaide, episodes
of care were used in the analysis whereas in Melbourne and
Sydney individuals were used, differences that do not prevent
the interpretation of a long term within centres. All centres rep-
resent only a sample of the population of each state and conse-
quently may not necessarily reflect state-wide trends accurately.
Data on the number of men who had a history of sexual contact
with FSWs was not available and the accuracy of FSWs’ occupa-
tion was not validated. Contextual information around sex
work in South Australia was taken from a number of sources:
newspaper reports of increased police activity against FSW
where carrying condoms had been used by police as evidence of
sex work; and reports from the Office of Crime Statistics and
Research, and South Australia Police which described increased
police activity against FSW during the epidemic period.” * Such
information could only provide circumstantial evidence of a
temporal relationship between increased policing and rise in het-
erosexually acquired gonorrhoea which is not sufficiently robust
to explore a causal relationship.

We were unable to find any other published articles which
explore the relationship between sex work, policing and transi-
ent sexually transmitted infection epidemics. However, authors
have suggested that increased policing can reduce access to
condoms, thereby increasing rates of unprotected sex.’

New York City stopped using possession of condoms as evi-
dence of sex work in 2013 and, in the interests of public health
interventions aimed at the prevention of HIV and STI transmis-
sion, it would appear that other governments should consider

similar legislative revisions.'®
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Web supplement

Additional methods

To determine potential reasons for the increase in gonorrhoea, we undertook a search of the
internet site for the highest circulation newspaper in South Australia (The Advertiser) to
determine whether there were any reports of police using the carriage of condoms as evidence
of prostitution. We also obtained Crime Statistics on the prostitution offences reported or

becoming known to Police from the three States between 2000 and 2012 (w1-w3).

Additional results

We identified 119 and 32 results using the search terms ‘prostitution’ or ‘sex worker’
respectively on a search carried out on the 12t May 2014 between 2000 and 2012. After
reviewing all the articles for terms ‘condom’ or ‘safe sex’, we identified one article titled ‘Police
'deter’ safe sex practice’ published on June 6™ 2009, which says the Adelaide's sex workers say
they are facing criminal charges because they carry condoms, making it more difficult for them

to carry safe sex gear (Web reference w4).
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w2.  Victoria Police. The Victoria Police Crime Statistics 1999-2012.

w3. NSW Bureau of Crime Statistics and Research. New South Wales Recorded Crime
Statistics. 2000-2012.

wé4.  Police 'deter’ safe sex practice. The Advertiser. 2009 Jun 6 2009.
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Table 1: Crude and adjusted odds ratios for with Urethral gonorrhoea among heterosexual men attending Clinic 275 during epidemic

and non-epidemic years

Epidemic years (2006-10)

Non-epidemic years (years other than 2006-10)

Heterosexual Men Heterosexual Men Heterosexual Heterosexual Men
diagnosedwith  not diagnosed with Unadjusted Adjusted Men diagnosed ot diagnosed with Unadjusted Adjusted
Urethral GC Urethral GC with Urethral GC Urethral 6C
Proportio Propatta Preportio Praped]
n o) n n OR (a5% C1) OR (as%Cl) n o, n on OR (95% C1) OR (95% CI)
(%) )
N 23 3955 263 31514
Age group
<20 15 67 230 58 100 18 67 2291 73 100
2024 36 161 1069 270 052 028096 052 028097 | S8 216 8829 280 084 049142
2529 29 130 877 222 051 027096 054 028102 | 58 216 7168 228 103 061175
3049 11 198 1439 364 118 068206 126 072222 | 116 433 11585 368 127  077-2.10
250 32 144 340 86 144 076273 169 089323 | 18 67 1641 52 140 072269
Marital status
Never married 146 65.5 2811 711 1.00 198 739 22203 708 100
?:::Ed/d“ 3s 157 731 185 075 053107 37 138 5518 175 092 063134 075 052108
Divorced,
separated or 42 188 412 104 101 070146 33 123 367 117 1% 137281 106 073155
widowed
Race
Indigenous
ten 14 63 a7 12 562 3041039 560 297105 | 45 168 430 14 1600 11412244 1895  13.26-27.09
Asian 10 a5 123 31 153 079297 181 093355 | 12 45 695 22 264 147475 239 131434
Caucasian 188 843 3546 897 100 193 720 29514 937 100
other 11 6.3 238 60 087 047162 105 056197 | 18 6.7 862 27 319 196520 309 189507
No. partners
in past 3 mths
1 34 380 1607 423 100 72 273 15633 531 100
2 60 272 1191 313 096 069135 097  069-137 | 8 322 7849 270 232 169318 211 153290
3 30 136 464 122 124 081190 132 085204 | 46 174 2780 96 355 244515 273 186401
4 20 91 208 55 184 111306 213 127358 | 12 16 1255 43 205 111379 162 087304
25 27 122 330 87 157 100245 162 102256 | 49 186 1743 60 603 418869 439 297648
Sex contact in
past 12mths
SAonly 152 68.2 2708 688 100 138 521 22935 770 100
Interstate 17 7.6 469 119 065 039108 37 140 2830 95 217 151343 164 113239
overseas 50 24 680 173 131 094182 85 321 3737 126 378 288496 339 253453
'{:‘:;’::f & 4 18 78 20 091 033253 5 19 284 10 293 119720 187 074474
1|F €
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Table 2: Crude and adjusted odds ratios for vaginal/cervical gonorrhoea among women attending Clinic 275 during epidemic and non-epidemic

years
Epidemic years (2006-10) Non-epidemic years (years other than 2006-10)
) Wormen
W“’";'i‘[:'zsc“"*" diagwn:::“;n"’h o Unadjusted Adiusted di agnné:d wih a;’:;:z"wr;;'th o Unadjusted Adjusted
Proportio Propartia Proportio Progor
n ) n n OR (95% C1) OR (95% Cl) n () n on OR {95% CI) OR (95% CI)
%) )
N 20 12970 118 4179
Age group
<20 20 22 2234 172 100 35 29.7 8816 211 100
2024 19 211 4312 333 049 026092 052 027098 | 39 331 14355 344 068 043108 069 043109
2529 16 178 2691 208 066 034128 071 036138 | 13 1.0 7612 182 043 023081 038 020073
3049 32 356 3262 252 110 063192 107 060191 | 29 26 9900 237 074 045121  0.68 038120
250 3 33 a7t 36 071 021240 085 025291 | 2 17 1113 27 045 011188 045 010203
Marital status
Nevermarried 54 600 2690 748 100 84 712 32020 767 100
Maf'::[‘i/de 25 278 1986 153 226  1.403.63 2 186 4865 17 172 108-2.76 188  1.143.13
Divorced,
separated or 1 122 1287 29 153 0802.94 12 10.2 48%0 114 084 051171 113 056229
widowed
Race
'::;g;:l‘i’a”: 8 89 242 19 507 2411063 482 2281021 | 26 20 625 15 2189 13893448 2226 14.02-3533
Asian 6 6.7 1019 79 090 039208 090 039209 | 1s 127 1728 41 457 261798 410 233722
Caucasian 3 811 11188 863 100 73 619 38407 919 100
other 73 33 516 40 089 028284 094 029301 | 3 25 1018 24 155 049493 140 044-448
African 1 09 9 002 5846 7.31-46732 5160 61643238
No. partners
in past 3 mths
1 42 46.7 7141 55.1 1.00 64 54.2 24003 574 1.00
2 23 256 2712 208 144 087240 145 087243 | 32 271 8321 199 144 094221
3 9 100 982 7.6 156 076321 151 073313 | 8 68 2023 58 124 059259
4 2 22 378 29 09 022373 084 020348 | o0 00 207 22
> 13 144 %8 7.5 228 122427 116 042319 | 13 110 3155 76 155 085281
Sex contact in
past 12mths
sAonly 75 833 9663 745 100 87 737 32655 781 100
Interstate 10 111 1612 124 080 041155 1 23 41% 100 098 053184 098 05218
overseas 5 56 1271 98 051 020126 15 127 2631 63 214 123371 256 144457
'";3::::;& 0 00 179 14 o 00 261 06
Sexwarker
Yes 1 122 617 a8 279 148527 237 08169 | 6 51 2470 59 085 037194
No 79 878 12353 952 100 12 949 30326 941 100
2|Page
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Web Figure 1: Prostitution offences recorded by South Australia Police each financial year
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CHAPTER 4

SEASONAL VARIATION IN GONORRHOEA INCIDENCE AMONG MEN WHO HAVE
SEX WITH MEN
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Abstract.

Background: After reviewing urethral gonorrhoea cases among men who have sex with men (MSM) at the

South Australia Specialist Sexual Health (SASSH) in Adelaide, Australia, we noticed peaks of gonorrhoea among MSM
occurred predominantly in the first quarter of the year (January—March). The aim of this study was to formally test this
hypothesis against data from a similar period at three sexual health services, one each in Adelaide, Melbourne and Sydney.
‘Methods: This study was a retrospective analysis of computerised records at the three Australian sexual health services.
Potential risk factors for urethral gonorrhoea among MSM were also reviewed at the SASSH. Resulits: More peaks of
gonorrhoea cases were observed in the first quarter of the year in Adelaide and Sydney and in the second and fourth
quarter in Melbourne. Factors independently associated with urethral gonorrhoea at the SASSH were being a young MSM,
especially those aged 25-29 (odds ratio (OR) 2.66, 95% confidence interval (CI): 2.00-3.54), having more than one
sexual partner (OR 1.71, 95% CI: 1.43-2.04), having had sex interstate and overseas (OR 1.52, 95% CI: 1.06-2.17), and
presenting in the first quarter (OR 1.30, 95% CI: 1.10-1.55). Conclusion: Our data suggest that gonorrhoea among
MSM occurs in a seasonal pattern, particularly late summer into early autumn. This has implications for the provision

of health services over the year and for the timing of health promotion activities.

Additional keywords: epidemiology, homosexual, sexually transmissible infections.
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Introduction

Gonorrhoea is a common sexually transmissible infection (STI)
producing considerable morbidity, and the rates are higher
among men who have sex with men (MSM)."Z In Australia,
rates of gonorrhoea are increasing, with a substantial increase
in rates among males from 51 per 100000 in 2009 to 91 per
100000 in 2013.* It is likely that rates of gonorrhoea will
continue to rise with greater widespread use of biomedical HIV
preventions such as pre-exposure prophylaxis for HIV which
has been associated with reduced condom use and a greater
number of partners.”

Identifying factors that are associated with sexual risk may
assist in developing interventions and ensuring there are adequate
health services to manage fluctuations in the rates of infection.
Seasonal variation in human behaviour has a major effect on

Journal compilation © CSIRO 2016
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some communicable diseases, such as measles, diphtheria and
chickenpox.® There have been several studies exploring the
seasonal patterns of STI,”” and some studies reported higher
levels of sexual activity in young adult males during summer and
autumn. '’ The warmer months are associated higher testosterone
levels and with vacations, festivals and travel.'' The majority of
studies to date have only examined heterosexuals, and only
one study has assessed changes in seasonal sexual activity in
MSM. In that study urethral gonorrhoea diagnoses among MSM
were more frequent in summer compared with winter (odds ratio
(OR) 1.23, 95% confidence interval (CI): 1.04-1.46).""

The aim of the present study was to assess whether seasonal
variations in urethral gonorrhoea diagnoses were evident in MSM
in three Australian states. If there was significant variation in
rates, it might allow policy makers to target demand for clinical

www.publish.csiro.au/journals/sh



590 Sexual Health

services and health promotion activities to periods where
demand on services was greater and risks higher.

Methods
Study population and data collection

We conducted a retrospective cross-sectional study using
computerised records from three Australian sexual health
services looking at the number of urethral gonorrhoea cases.
We then undertook a more detailed analysis of data for all MSM
attending South Australia Specialist Sexual Health (SASSH)
in Adelaide, South Australia (SA) from 1 January 1990 to 31
December 2013. SASSH provides ~18000 sexual health
consultations, and ~20% of these are for MSM. It is the only
public sexual health clinic in Adelaide, the capital city of SA
with a population of ~1.6million (2011 census).'> SASSH
provides a walk-in service, with free and confidential testing,
diagnosis and treatment of HIV and other STL" We also
reviewed the available data from Melbourne Sexual Health
Centre (MSHC) for 2002-2013 and Sydney Sexual Health
Centre (SSHC) for 1995-2013).

For the purpose of this study, MSM were defined as men who
reported having sex with male sex partners in the past12 months.
The analysis was restricted to urethral infections in men because
these are generally symptomatic and therefore their diagnosis
is likely to be representative of recent acquisition of infection.
At the SASSH, episodes of care were used and referred to
clinically related consultations for one patient for a discrete

70
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diagnostic condition from the onset of symptoms until treatment
was complete. At MSHC and SSHC number of individuals seen
in a year who tested positive for gonorrhoea as a proportion of
all MSM tested in that year is presented.

Statistical analysis

The monthly means of urethral gonorrhoea in MSM were first
plotted to visualise time pattern and trends. Significant 3-month
cycles were documented for all the STIs,'* hence quarterly
figures were used in the subsequent analyses. Most plots
revealed obvious peaks in the first quarter in Adelaide. The
proportion of MSM who tested positive for urethral gonorrhoea
was calculated for the three clinics.

For the analysis of the SASSH, univariate logistic regression
was undertaken to examine the association between urethral
gonorrhoea and a range of risk factors. Risk factors with a
P-value <0.05 in the univariate analyses were included in the
subsequent multivariable logistic regression to identify risk
factors associated with urethral gonorrhoea.

All statistical analyses were performed using STATA ver. 14
(StataCorp).

Fthics

The study was approved by South Australia Department of
Health Human Research Ethics Committee (approval number
HREC/12/SAH/87).

— SASSH = = MSHC

- SSHC

Fig. 1.

Number of urethral gonorrhoea cases in men who have sex with men each quarter at South Australia Specialist Sexual Health (SASSH), Melbourne

Sexual Health Centre (MSHC) and Sydney Sexual Health Centre (SSHC), 2002-2013.
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Table 1. Factors associated with urethral gonorrhoea among men who have sex with men (MSM) attending South Australia Sexual Health
(SASSH), 1990-2013
OR, odds ratio; CI, confidence interval

MSM diagnosed with MSM not diagnosed with Unadjusted Adjusted
urethral gonorrhoea urethral gonorrhoea
n Proportion (%) n Proportion (%) OR (95% CI) OR (95% CI)
n=1038 n=20817
Age group in years
<20 61 59 1188 57 2:22 1.55-3.19 227 1.56-3.30
20-24 241 232 4236 20.4 246 1.86-3.27 245 1.81-3.31
25-29 238 229 3872 18.6 2.66 2.00-3.54 2.55 1.89-3.44
30-49 436 42,0 8839 425 2.14 1.63-2.80 2,03 1.53-2.67
=50 62 6.0 2685 12.9 1.00 1.00
Marital status
Never married 874 84.3 16 247 78.1 1.00 1.00
Married or de facto 106 10.2 2832 13.6 0.70 0.57-0.85 0.80 0.64-0.98
Divorced, separated or widowed 57 55 1724 8.3 0.61 0.47-0.81 0.78 0.59-1.05
Race
Indigenous Australian 15 1.5 230 1.1 1.29 0.76-2.18 1.07 0.61-1.88
Asian 48 4.6 1329 6.4 0.71 0.53-0.96 0.65 0.48-0.87
African or other 21 2.0 443 2.1 0.93 0.60-1.45 0.87 0.56-1.36
Caucasian 954 919 18810 90.4 1.00 1.00
No. partners in past 3 months
1 206 19.9 5677 273 1.00 1.00
2 218 21.0 4131 19.8 1.45 1.20-1.77 1.45 1.19-1.77
) 144 13.9 2827 13.6 1.40 1.13-1.75 139 1.11-1.73
4 107 10.3 1638 7.9 1.80 1.42-2.29 1.78 1.40-2.27
>5 352 339 5677 273 1.71 1.43-2.04 71 1.43-2.06
Sex contact in past 12 months
South Australia only 630 60.7 13912 66.8 1.00 1.00
Interstate 277 270 4228 20.3 1.45 1.25-1.67 128 1.10-1.49
Overseas 87 8.4 1732 83 L1l 0.88-1.40 1.08 0.85-1.36
Interstate and overseas 34 33 495 2.4 Li52 1.06-2.17 135 0.94-1.94
Quarter
Ql 317 305 5346 25.7 1.30 1.10-1.55 127 1.07-1.51
Q2 249 240 5012 24.1 1.09 0.91-1.31 1.09 0.90-1.31
Q3 232 224 5185 249 0.98 0.82-1.18 097 0.81-1.17
Q4 240 23.1 5274 25.3 1.00 1.00
Results more than one sexual partner (OR 1.71, 95% CI 1.43-2.04),

At SASSH there were 1038 cases of urethral gonorrhoea in those who had sex interstate and overseas (OR 1.52, 95% CL:
MSM between 1990 and 2013; 1244 cases of urcthral 1.(16—2‘17) and those who presented in the ﬁrst.quane}'(QR 1.30,
gonorthoea were reported in MSM at the MSHC between 95% .CI: 1.1Q—l.55). The first quarter remame_d sngmﬁcaml_y
2002 and 2013; and 1466 at the SSHC for the period of assqmated with urethral gonorrhoea in the adjusted analysis
1995-2013. (adjusted OR 1.27, 95% CI: 1.07-1.51; Table 1).

More peaks of urethral gonorrhoea cases were observed : .
in the first quarter at SASSH and SSHC (43% and 38%  Discussion
respectively), but in the second and fourth quarter at MSHC We observed 27% higher odds of urethral gonorrhoea in the first
(38%). There were 12 peaks in the first quarter over the 24-year quarter when adjusted for other variables. Of the three sexual
study period at SASSH and nine peaks over the 19-year study health services, two (SASSH and SSHC) saw nearly half of their
period at SSHC, but at MSHC only two peaks occurred in peaks in the first quarter. A more detailed analysis of line data
the first quarter during the 13-year study period (Fig. 1, from the MSHC showed a similar pattern to Adelaide, with
Supplementary Material, Table 1). The median number of  23% higher odds of urethral gonorrhoea during summer.'” The
urethral gonorrhoea cases peaked in the first quarter at SASSH reasons for the higher rates of urethral gonorrhoea in summer are
and SSHC, with 12 and 22 cases respectively. However, the unknown but may related to biological variations in hormone
median number peaked in the fourth quarter at MSHC, with 26 levels, differences in sexual activity possibly related to social
cases (Supplementary Material, Table 2). events or perhaps a greater use of antibiotics in winter. The

Univariate analysis showed urethral gonorrhoea was more results from the present study, together with other studies,
common among young MSM at the SASSH, especially those suggest clinical services may need to increase services during
aged 25-29 years (OR 2.66, 95% CI: 2.00-3.54), those who had the first quarter of the year.'” This may also have policy
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implications to the health authority in terms of resource
allocation and timing for health promotion intervention.

The reasons for the peaks of gonorrhoea cases in the first
quarter are not known. Interestingly our data also showed an
increase in the total clinic attendances in the first quarter (data
not shown). These findings may relate to hormonal changes
causing more sexual activity during summer months, less use of
antibiotics for respiratory infections in summer, or more social
events during the summer months.*'" Several other studies
support our findings, with increased sexual activity reported
during summer time.”'*

The study has several limitations. First it was a retrospective
observational study and is therefore subject to the biases
associated with this type of study. Second all three centres
represented only clinic patients and the trends within each
clinic may not be generalisable to the entire state. Third, we
had no data on seasonal changes in health-seeking behaviours,
which could also influence reported gonorrhoea cases. Our
hypotheses to explain the association between increased
urethral gonorrhoea incidence in MSM and the warmer months
are plausible but require careful scrutiny and testing in future
investigations.

Despite these limitations, this study is one of few longitudinal
study of seasonal variation in gonorrhoea and risk factors
associated with gonorrhoea in MSM in Australia. The present
findings and those from Melbourne suggest that seasonal
variation in gonorrhoea occurs among MSM.'" Gonorrhoea is
rare in non-Indigenous heterosexuals in large cities in Australia
s0 it is not possible to compare changes in incidence between
heterosexuals and MSM. The observed seasonal variation in
gonorrhoea among MSM has several important public health
implications and has the potential to improve gonorrhoea
responses in Australia and internationally. A predictable increase
in gonorrhoea cases in the first quarter highlights the need for
more services during this time.'* Finally, more research is
needed to understand the behavioural and biological changes
underpinning seasonal fluctuations in gonorrhoea among MSM,
which will be important in the development and sustainability
of control strategies and policies to improve the sexual health
of MSM.
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Abstract.

Background: Increasing the frequency of HIV testing is crucial for effective HIV prevention and care. The

aim of the present study was to determine whether there has been a change in HIV testing among men who have sex with
men (MSM) at the South Australia Specialist Sexual Health (SASSH) clinic over the past two decades. Methods:
Computerised medical records of MSM who attended the SASSH at their first visit between 1994 and 2015 were used to
determine whether HIV testing had changed among MSM. First HIV tests in each calendar year and return tests within
12 months were analysed. Factors associated with recent HIV testing were also examined. Results: There were 24 036 HIV
tests conducted among 8163 individual MSM over the study period. The proportion of newly registered MSM who
reported ever being tested for HIV declined (Pyreng = 0.030), the proportion who reported recent HIV testing did not change
(Pyreng =0.955) and the proportion who have had current HIV testing increased (Pye,q = 0.008). The proportion of MSM
who returned to the clinic for HIV testing within 12 months did not change (P,ng >0.05), with less than 40% of MSM
returning for HIV testing. Factors independently associated with recent HIV testing included MSM aged >20 years,
(odds ratio (OR) 1.79; 95% confidence interval (CI) 1.53-2.10), higher education (OR 1.28; 95% CI 1.12-1.45),
non-Caucasian (African OR 1.68; 95% CI 1.30-2.17), having multiple sex partners (OR 1.47; 95% CI 1.29-1.69), having
had sex interstate (OR 1.61; 95% CI 1.42-1.82) or overseas (OR 1.53; 95% CI 1.33-1.76) and injecting drug use
(OR 1.56; 95% CI 1.29-1.88). Conclusions: HIV testing rate among MSM attending SASSH was suboptimal. New
approaches are needed to increase the uptake and early detection of HIV infection among the high-priority MSM

population.

Received 26 May 2016, accepted 10 October 2016, published online 11 November 2016

Introduction

HIV infections are increasing among men who have sex with
men (MSM).' ™ Increasing HIV testing is recommended among
people who are at higher risk by the US Centres for Disease
Control and Prevention (CDC) and the Australian Government
Department of Health and Ageing.®’ The Sexually Transmitted
Infections in Gay Men Action group (STIGMA) recommended
testing for HIV at least once a year for all MSM and up to four
times a year for MSM at highest risk, including any unprotected
anal sex and more than 10 sexual partners in the previous
6 months.®

In Australia, sexual health centres have increased HIV testing
substantially in MSM, and this has been analysed centrally
by the Kirby Institute. The Kirby Institute obtains data from

Journal compilation © CSIRO 2017

46 sexual health services across Australia participating in the
Australian Collaboration for Coordinated Enhanced Sentinel
Surveillance of Sexually Transmitted Infections (STIs) and
Blood Borne Viruses (BBVs) (ACCESS) project. Between
2011 and 2014, the proportion of MSM who attended and
had an HIV test in 1 year increased from 80% to 91%.’
Recent Australian studies show that the proportion of MSM
who are unaware of their infection is approximately 9-31%, %1
and in 2014 there were approximately 3350 (12%) people
undiagnosed and living with HIV in Australia.” Point-of-care
HIV testing (POCT) may increase the uptake and frequency of
HIV testing in individuals at high risk, but it needs to be used
frequently to overcome their lower sensitivity»” A recent meta-
analysis also suggested that within a clinic setting, POCT was
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less sensitive and should generally be restricted to situations
without access to fourth-generation serological testing.'* The
aim of the present study was to report data from South Australia,
to complement data from other centres in Australia on HIV
testing in MSM. This will then provide national data to assess
treatment as prevention (TasP) as a goal of the current national
HIV strategy, which aims to °...work towards achieving the
virtual elimination of HIV transmission in Australia by 2020’
and to “...increase the proportion of people living with HIV on

treatments with an undetectable viral load’.®

Methods
Study population and data collection

A retrospective analysis was conducted using computerised
medical records of MSM who attended the South Australia
Specialist Sexual Health (SASSH) clinic between 1 January
1994 and 31 December 2015. SASSH is the only public sexual
health clinic in Adelaide, the capital city of South Australia.
SASSH currently conducts over 18 000 consultations annually
and provides walk-in, free and confidential testing, diagnosis
and treatment of sexually transmissible infections, including
HIV/AIDS."

SASSH uses standardised case notes to routinely collect
demographic, clinical and epidemiological information on all
clients at each clinic visit. This information is then coded into
an electronic clinic database.'”

The first presentation of all MSM presenting to SASSH over
the study period (1994-2015) was included to measure HIV
testing rates that are unaffected by the effect of attending the
clinic. For the purpose of the present study, MSM were defined
as men who only reported having sex with men or who self-
reported as gay or homosexual or bisexual in the previous
12 months. Transgender individuals were excluded from the
analysis.

Three measures for HIV testing were analysed: ever being
tested for HIV, recent HIV testing (HIV testing within the past
12 months of the most recent test) and current HIV testing (HIV
testing on the day of attendance). This was done for newly
registered MSM attending the clinic for that first visit. In
addition, we evaluated the proportion of newly registered MSM
and all MSM returning for HIV testing within 12 months of their
last test at SASSH.

Statistical analysis

There are four outcomes in the present study in relation to HIV
testing among the newly registered MSM on that first visit:
(1) the proportion of MSM who reported ever being tested for
HIV; (2) the proportion of MSM who reported recent HIV
testing; (3) the proportion of MSM who have had current
HIV testing; and (4) the proportion of MSM who returned
for HIV testing within 12 months of their last test at SASSH.
To determine whether there was a change in HIV testing over
time, a Chi-squared test for trend was used. Crude and adjusted
odds ratios (OR and aOR respectively) and 95% confidence
intervals (CI) for HIV testing and associations with the year of
test were calculated.

Univariate and multivariate logistic regression analyses were
performed to assess the factors associated with the recent HIV
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testing. The main research question of interest was: who is
recently getting tested for HIV as recommended? The analyses
focused on a range of sociodemographic predictors, including
age, education, ethnic background and, marital status, as well as
behavioural data, such as the number of sex partners in the past
3 months, sex contacts in the past 12 months and injecting
drug use. All independent categorical variables with P < 0.05
in the bivariate logistic regression analyses were selected for
multivariate logistic regression analysis using the forced entry
method. Variables were considered significant if P < 0.05. OR
and aOR, as well as 95% Cls, were also included.

Trends in testing and returning for HIV testing within
12 months were examined using a non-parametric test for
trend to examine trends by calendar year.

All statistical analysed were conducted using Stata 14
(StataCorp).'®

Ethics approval

Ethics approval for this study was obtained from the South
Australia Department of Health Human Research Ethics
Committee, Royal Adelaide Hospital Research Ethics Committee
and Aboriginal Health Research Committee of South Australia,
in addition to the human research ethics committee at the
University of Adelaide (Approval no. HREC/12/SAH/87).

Results
HIV testing among MSM at SASSH, 1994-2015

There were 24 036 HIV tests performed among 8163 individual
MSM who attended SASSH between 1994 and 2015. Of these
8163 individual MSM, 7214 attended for the first time in the
study period. The proportion of these 7214 MSM who reported
ever being tested for HIV declined (Ping=0.030), the
proportion of MSM who reported recent HIV testing did not
change (Pyena =0.955) and the proportion of MSM who have
had current HIV testing increased on that first visit (Pyeng=
0.008; Table 1; Fig. 1). Current HIV testing among newly
registered MSM increased each year (OR 1.024; 95% CI
1.013-1.034; Table 2).

Returning for repeat HIV testing among MSM at SASSH,
1994-2015

Overall, less than 40% of all MSM (range 20-38%) or less than
22% of newly registered MSM (range 11-22%) returned for a
second HIV test within 12 months at SSASH between 1994 and
2014 (Table 3). The number of return HIV tests performed
within 12 months of the first HIV test increased annually
(P < 0.001), but there was no change in the proportion of
MSM who returned for HIV testing (P > 0.05) between 1994
and 2014 (Table 3).

Predictors of recent HIV testing among newly registered
MSM at first presentation

Of all newly registered MSM at their first presentation, 2815
(39.1%) reported recent HIV testing. Univariate analysis
showed that MSM older than 20 years (aOR 1.79; 95% CI
1.53-2.10), those with a higher education (aOR 1.28; 95% CI
1.12-1.45), non-Caucasian (aOR 1.67 (95% CI 1.11-2.53) for
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Description of HIV tests among newly registered men who have sex with men (MSM) at their first visit to the South

Australia Specialist Sexual Health (SASSH) clinic, January 1994 to December 2015
TPrrena=0.000; *Piyena=0.030; **Pq=0.955; *¥*P,  ,=0.008. ‘Recent HIV testing’ refers to being tested less than 12 months
before attendance at SASSH

Year No. MSM' MSM who reported ever MSM who reported recent MSM who have had current
being tested for HIV HIV testing HIV testing
n' %* Median nt o Median AR Median
age (years) age (years) age (years)
1994 232 117 504 29.6 80 345 26.0 202 87.1 28.1
1995 245 134 547 28.2 98 40.0 275 217 88.6 27.5
1996 240 154 64.2 28.1 9  40.0 25.6 211 87.9 259
1997 264 159 60.2 30.0 108 409 289 225 85.2 28.5
1998 231 139 60.2 29.7 92 398 29.1 192 83.1 28.0
1999 197 120 609 34.0 82 416 30.5 156 79:2 29.0
2000 237 130 54.9 31.7 87 367 29.0 203 857 28.5
2001 219 135 616 31.6 85 38.8 30.2 179 81.7 30.1
2002 241 142 589 321 8 353 21.5 203 84.2 29.3
2003 280 165 589 31.0 122 436 279 226 80.7 30.0
2004 274 158 57.7 32.0 109 398 28.0 235 85.8 29.1
2005 275 167 60.7 32.0 112 407 28.5 235 85.5 26.7
2006 356 203 57.0 294 141 39.6 28.0 314 88.2 26.2
2007 321 180  56.1 313 120 374 293 272 84.7 277
2008 300 173 577 313 124 413 29.5 268 89.3 274
2009 322 181 56.2 30.5 13 35.1 30.6 289 89.8 27.0
2010 401 208 519 30.2 148 369 29.4 360 89.8 27.1
2011 510 283 555 29.4 193 378 28.0 459 90.0 264
2012 435 244 56.1 29.5 159  36.6 277 385 88.5 264
2013 473 244 516 29.0 184 389 272 435 92.0 265
2014 580 293 505 27.9 233 402 26.5 511 88.1 25.1
2015 581 285 49.1 292 244 420 26.6 515 88.6 259
100 Table 2. HIV tests and associations with the year of test among
% newly registered men who have sex with men at their first visit to the
—_\/\N_N—M_ South Australia Specialist Sexual Health clinic, January 1994 to
B December 2015
=T OR, odds ratio; CI, confidence interval
2 e Pl SN Pl ST
2 7 4 b ""“"\vf'\\ HIV tests 1994-2015 2000-2015
o7 ~ - OR 95% CI OR 95% CI
[l — ao T =
H . ey ik T Ever tested for HIV  0.998  0.991-1.005 0997  0.986-1.009
= o Recent HIV testing ~ 1.001  0.994-1.009 1004  0.992-1.015
20 Current HIV testing 1.024 1.013-1.034 1.042 1.024-1.060
10
n\ﬁ\ﬁ\&p PGP ST P S B P S OB B likely tp have had recent H!V testin.gr (-Table ﬁ}). I.E)fcept for h.igher
AR el T T n o R ORE education, all factors remained statistically significant predictors
[=--- Ever tested for HIV__ = = = Recent HIV testing_—— Current HIV testing | of having recent HIV testing in the multivariate analysis
(Table 4).
Fig. 1. Proportion of newly registered men who have sex with men (MSM)

who reported ever being tested for HIV, recent HIV testing and current
HIV testing at their first visit to the South Australia Specialist Sexual Health
clinic between January 1994 and December 2015,

Indigenous Australians; aOR 1.68 (95% CI 1.30-2.17) for
Africans; aOR 1.31 (95% CI 1.12-1.54) for Asians), those
who had five or more male partners in the previous 3 months
(aOR 1.47; 95% CI 1.29-1.69), those who had reported having
had sex interstate (aOR 1.61; 95% CI 1.42-1.826) or overseas
(aOR 1.53; 95% CI 1.335-1.76) in the previous 12 months and
injecting drug users (aOR 1.56; 95% CI 1.29-1.88) were more

Discussion

The present study used clinic data over more than two decades to
describe HIV testing patterns among MSM attending the only
sexual health clinic in Adelaide. Over the period 1994-2015,
there has been a decline in those who have ever been tested for
HIV among newly registered MSM, whereas the proportion of
MSM who reported recent HIV testing did not change and the
proportion of MSM who have had current HIV testing increased.
Of particular concern, less frequent returning for HIV testing
was seen among newly registered MSM. These results are not
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Table 3.
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Summary of return tests within 12 months and average tests among men who have sex with men (MSM) who had their first HIV testing at

the South Australia Specialist Sexual Health clinic, January 1994 to December 2015

*Pona <0.001; ¥#Py g =0.115; *¥4P, 1 =0.119; TPyepq=0.252; 1Pyeng=0.065

Year Newly registered MSM All MSM

No. MSM No. MSM who % MSM who Mean no. No. MSM No. MSM who % MSM who Mean no.

who had HIV had a return had a return tests per who had had a return had a return tests per

testing* test within test within individual *** HIV test within test within individual*

12 months* 12 months** testing ¥ 12 months* 12 months”

1994 220 37 16.8 1.24 467 93 19.9 1.20
1995 225 34 15.1 1.16 339 97 27.0 1.19
1996 221 39 17.6 1.21 313 98 313 1.21
1997 247 47 19.0 1.25 310 117 37.7 1.26
1998 200 41 20.5 1.25 254 87 343 1.27
1999 175 20 11.4 113 237 52 219 113
2000 210 31 14.8 1.20 255 69 271 1.20
2001 195 22 11.3 1.15 241 70 290 1.13
2002 214 38 17.8 1.21 268 71 265 1.23
2003 245 36 14.7 1.18 288 83 288 1.18
2004 250 40 16.0 1.17 298 101 339 1.17
2005 245 38 155 1.19 288 86 29.9 1.18
2006 333 60 18.0 1.20 383 117 30.5 1.22
2007 281 49 174 1.22 325 115 354 122,
2008 276 52 18.8 1.23 317 110 34.7 1.23
2009 295 55 18.6 1.19 334 108 32.3 1.20
2010 373 54 14.5 1.16 434 107 247 1.17
2011 472 100 21.2 1.26 530 173 326 1.26
2012 398 75 18.8 1.22 474 150 316 1.24
2013 450 79 17.6 1.24 543 153 28.2 1.24
2014 522 117 224 1.27 6l6 198 321 1.29
2015 528 111 1.30 629 206 1.30

consistent with improvements reported in the Gay Community
Periodic Survey (GCPS) carried out in Adelaide between 2012
and 2014; that survey reported a significant increase in those
with recent HIV testing from 59.4% in 2003 to 67% in 2014."7
The results of the present study suggest that MSM who live in
Adelaide and attend SASSH are not having adequate HIV testing
according to the guidelines. If interventions such as TasP are to
be effective in reducing the incidence of HIV, then testing rates
in Adelaide need to increase substantially.

Compared with the findings of the present study, the GCPS
reported a higher proportion of ever being tested for HIV (85%
between 2012 and 2014)."7 In addition the proportion of recent
HIV testing in the GCPS'” was consistently higher than that
observed in the present study and a recent study from the
Melbourne Sexual Health Centre (MSHC),'® Despite guidelines
recommending at least 12-monthly HIV testing for all MSM,
approximately only half the newly registered MSM reported
ever being tested for HIV in the present study and less than 50%
of MSM reported recent HIV testing. The proportion of MSM
who reported recent HIV testing at SASSH is lower than that
reported in both the MSHC study'® (56.9% in 2013) and the
GCPS (67% in 2014)."7

The present study confirmed a fall in the proportion of MSM
who reported ever being tested for HIV at SASSH. Reasons for
the decline among MSM who reported ever being tested for
HIV are unknown. It may be related to selection bias over time,
with a greater proportion of MSM with low background testing
rates being attracted to SASSH in recent years. Of note, the
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number of newly registered MSM seen at SASSH has more
than doubled, and so this could have affected the results of
the present study. Despite this, possibly only 50% of MSM
attending in 2015 reported ever being tested for HIV, with a
median age of 29 years. The rate of returning for HIV testing in
the past 12 months among MSM between 1994 and 2014 has
increased marginally from 19.9% in 1994 to 32.1% in 2014, The
discrepancy in the proportion of HIV testing between studies
may also be due to sampling differences, whereby the GCPS
participants were recruited primarily from gay community
events, which would represent gay community-attached men
with better HIV knowledge via their community engagement
and peer education campaigns.'®'”

Encouragingly, we did see an increase in the proportion of
newly registered MSM who have had current HIV testing, with
the proportion reasonably high by 2015 at approximately 90%
in the present study. Importantly, recent HIV testing was more
common in MSM who had higher HIV risk, including multiple
sexual partners in the past 3 months and injecting drug users. In
addition, demographic factors such as age and higher numbers
of partners in the past 12 months were associated with a higher
likelihood of being tested, which is similar to other studies
among the MSM in Australia.'®*"

Recent reviews of HIV testing in Australia suggest that
HIV testing could be increased by removing barriers to HIV
testing, improving health education, especially for young MSM,
making HIV testing more convenient with high-quality rapid
HIV tests, which allow for HIV testing without seeing a doctor,
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Table 4. Factors associated with recent HIV testing among newly registered men who have sex with men at their first visit to the South Australia
Specialist Sexual Health clinic, January 1994 to December 2015
OR, odds ratio; aOR, adjusted OR; CI, confidence interval

No. with HIV test
in past 12 months (%)

Factors

No. without HIV test OR (95% CI) aOR (95% CI)

in the past 12 months (%)

Year of testing 2815
Age (years)

<20 243 (8.6)

20-40 2047 (72.7)

>40 525 (18.7)
Education

Tertiary (university) or higher 996 (61.9)

High school or less 612 (38.1)
Race

Indigenous Australian 47 (1.67)

Asian 305 (10.9)

African 124 (4.4)

Caucasian 2336 (83.1)
Marital status

Married or de facto 191 (6.8)

Divorced, separated or widowed 343 (12.2)

Never married 2268 (80.9)
No. partners in the past 3 months

24 1092 (41.5)

>5 612 (23.3)

1 925 (35.2)
Sex contacts in the past 12 months

Interstate 644 (23.5)

Overseas 435 (15.9)

South Australia only 1661 (60.6)
Injecting drug use

Yes 234 (8.3)

No 2581 (91.7)

4389 1.00 (0.99-1.01)
602 (13.7) 1.00 1.00
2828 (64.4) 1.79 (1.53-2.10) 1.55 (1.26-1.91)
959 (21.9) 1.36 (1.13-1.63) 1.48 (1.14-1.91)
1381 (56.1) 1.28 (1.12-1.45) 111 (0.97-1.28)
1082 (43.9) 1.00 1.00
46 (1.1) 1.67 (1.11-2.53) 2.40 (1.36-4.23)
381 (8.7) 1.31 (1.12-1.54) 1.40 (1.14-1.71)
121 (2.8) 1.68 (1.30-2.17) 1.75 (1.29-2.37)
3837 (87.5) 1.00 1.00
324 (74) 0.75 (0.65-0.87) 0.88 (0.73-1.07)
676 (15.5) 0.88 (0.73-1.05) 0.94 (0.71-1.24)
3368 (77.1) 1.00 1.00
1864 (45.4) 0.98 (0.88-1.10) 1.09 (0.94-1.27)
695 (16.9) 1.47 (1.29-1.69) 1.37 (1.13-1.65)
1549 (37.7) 1.00 1.00
723 (17.1) 1.61 (1.42-1.82) 1.49 (1.25-1.76)
514 (12.1) 1.53 (1.33-1.76) 1.50 (1.25-1.79)
3001 (70.8) 1.00 1.00
241 (5.5) 1.56 (1.29-1.88) 1.71 (1.25-2.35)
4148 (94.5) 1.00 1.00

and involving general practitioners more in sexual health
screening.”’”* There was a suggestion that this could be
achieved by POCT, but its lower sensitivity argued against it
replacing standard serological testing in clinical services.'*
The present study has several limitations. First, interpreting
temporal trends with cross-sectional samples may be difficult
because of variations in samples over time. Importantly, however,
the clinic has operated in the same manner over the 22-year
period and has not changed its clinical practices with regard to
HIV testing. Second, the results from the present study may not
be representative of the entire MSM population in Adelaide
because the findings are based on data from a single sexual
health clinic and only MSM attending the clinic. SASSH is
located in the metropolitan area and close to several large tertiary
institutions and therefore may represent a skewed sample of
men, including highest levels of education and socioeconomic
status, and ethnic backgrounds.”* SASSH is also likely to have
seen a considerable proportion of MSM living in the metropolitan
area given that over 8000 individual MSM attended the centre
over the time, out of an estimated 12000 homosexual and
bisexual men living in South Australia based on the Australian
Study of Health and Relationships and Australian Census data
in 2008.%* Third, we may have underestimated the re-testing
rate for HIV because MSM may test at general practice or at
other clinics. There has been no clinic-based testing initiative
during the study period and the clinic has never used text-based

recall to encourage HIV testing at any point. It is unknown
what number of tests may have been missed or what proportion
of MSM changed clinics. Notwithstanding these weaknesses,
the data are likely to provide indications of HIV testing trends.
Fourth, in the calculation of returning for HIV testing within
12 months, we did not exclude MSM if they had tested
before and so counted the same person if they returned in
subsequent years.

The data suggest that despite an increase in current HIV
testing, there is still opportunity for improved HIV testing. To
improve the HIV testing rate, current services will need to reach
those who have never been tested or are not tested as guidelines
recommend, to engage with young gay men and to introduce
faster and more convenient testing options for MSM.
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CHAPTER 6

THE EFFICACY OF AZITHROMYCIN AND DOXYCYCLINE TREATMENT FOR RECTAL
CHLAMYDIA INFECTION: A RETROSPECTIVE COHORT STUDY IN SOUTH
AUSTRALIA
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Introduction

Abstract

Background: There are ongoing concerns about treatment failure with azithromycin
for the treatment of rectal chlamydia.

Aim: To investigate treatment efficacy of two treatments for rectal chlamydial
infection.

Methods: We performed a retrospective analysis of all patients diagnosed with rectal
chlamydial infection between 2009 and 2015 in Adelaide, Australia. Patients were trea-
ted with either azithromycin (1 g single dose) or doxycycline (100 mg twice a day for
10 days) and returned for repeat testing 14-180 days after treatment commenced.
Log-binomial models were used to estimate the relative risk (RR) of recurrent rectal
chlamydia associated with the treatment with azithromycin versus doxycycline.
Results: In men, rectal chlamydia prevalence was 6.7%, and in women, it was 8.1%. Of
the 526 patients diagnosed with rectal chlamydial infections, 419 (79.7%), 93 (17.7%)
and 14 (2.6%) patients were treated with doxycycline, azithromycin or other medication
respectively. Of these patients, 173 (41.3%) of 419 doxycycline-treated patients and
31 (33.3%) of 93 azithromycin-treated patients were retested between 14 and 180 days
after treatment commenced (P = 0.16). Among these patients, the repeat rectal chla-
mydia test was less commonly positive in those treated with doxycycline (5.8%; 95%
confidence interval (CI) 0.03-0.10) compared with those treated with azithromycin
(19.4%; 95% CI 0.09-0.36) and (P = 0.01). In the multivariate analysis, azithromycin-
treated patients had a significantly higher risk of a positive test in the 14 and 180 days
after treatment commenced (adjusted relative risk (aRR) 2.96, 95% CI 1.16-7.57).
Conclusion: The findings suggest that doxycycline may be more effective than azithro-
mycin in treating rectal chlamydial infections.

women.” It is possible that further increases in rectal
chlamydial infection will occur due to the widespread

Rectal chlamydia diagnoses have increased considerably
among men who have sex with men (MSM) in recent
years, and it is now more common than urethral infec-
tion."? There are also increasing reports of rectal chla-
mydia among women coinciding with studies showing
that anal sex among heterosexuals is more common.’
Prevalence of rectal chlamydia has been reported to be
as high as 24.4% among MSM and 17.5% among

Funding: None.
Conflict of interest: None.
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uptake of biomedical prevention, such as pre-exposure
prophylaxis (PrEP) for human immunodeficiency virus
(HIV).” There are ongoing concerns about rectal chla-
mydia treatment failure, with a systematic review and
meta-analysis finding that the efficacy of single-dose azi-
thromycin treatment may be considerably lower than
1 week of doxycycline for treating rectal chlamydial
infection (82.9% vs 99.6%).°

As rectal chlamydial infection is associated with an
increased risk of HIV seroconversion,”! screening
patients who reported receptive anal intercourse and
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effective treatment for rectal chlamydial infection are crit-
ical for HIV prevention. Current sexually transmitted
infections (STI) treatment guidelines recommend azithro-
mycin (1 g single dose) or doxycycline (100 mg twice a
day for 7 days) for the treatment of rectal chlamydial
infection.''* To date, there is only one double-blinded
randomised controlled trial planned comparing antibiotic
therapy for rectal chlamydial infection.'®

In this study, we aim to review the efficacy of 1 g of
azithromycin as a single dose compared with 100 mg of
doxycycline twice daily for 10 days following our clinic
guidelines in the treatment of rectal chlamydial infection
in men and women attending the sexual health clinic in
Adelaide, Australia.

Methods

Study design and population

Using the data extracted from the Adelaide STI Clinic, a
retrospective cohort of all men and women who were
positive for rectal chlamydial infection diagnosed by the
nuclear acid amplification test (NAAT) at the STI Clinic
in Adelaide, Australia, between 2009 and 2015 was
defined for analysis. Rectal specimens from women who
reported receptive anal intercourse have been routinely
collected since September 2012.

Data collection

All data were collected as part of routine sexual health
services at the Adelaide STI Clinic. Demographic, clinical
and epidemiological data were entered into a compu-
terised database and retrieved for the purpose of this
study. Since September 2012, the recommended treat-
ment for rectal chlamydial infection at the Adelaide STI
Clinic has been changed from azithromycin to doxycy-
cline, which allowed us to assess the efficacy of azithro-
mycin and doxycydine treatment for rectal chlamydial
infection.

Throughout the study period, the clinic protocol was
to obtain rectal specimens from all male patients who
reported receptive anal intercourse. Prior to September
2012, we did not ask women other than sex workers
about anal sex, and therefore, we did not offer rectal
sampling; however, rectal specimens from all women
who reported receptive anal intercourse have been col-
lected since then. At the Adelaide STI Clinic, all rectal
specimens were tested using the NAAT (APTIMA combo
2, GenProbe Diagnostics, San Diego, CA, USA) by SA
Pathology.

We defined repeat testing of rectal chlamydial infec-
tion as having a positive result on the first repeat test for
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rectal chlamydial infection obtained in the 14 and
180 days after the date of treatment commencement.
We excluded tests occurring less than 14 days after treat-
ment to decrease the risk of false positive results from
NAAT testing. We limited the analysis to all patients who
were re-tested within 180 days of diagnosis to minimise
the effect of spontaneous resolution of infection. We
have excluded those patients if they were treated with
medication other than doxycycline or azithromycin.

Statistical analysis

We used two sample f-tests to compare the mean time
between treatment and repeat test and Fisher exact test
to analyse statistically significant differences in the pro-
portion for categorical variables. Log-binomial models
were used to estimate the unadjusted and adjusted rela-
tive risk (RR) and 95% confidence interval (CI) of recur-
rent infection associated with treatment with
azithromycin  versus doxycycline. The multivariate
model included demographic information (e.g. age, race
and gender), clinical indicators (e.g. HIV status, previous
STI, anorectal symptoms) and behavioural (e.g. number
of sex partners and IDU) factors. Log-binomial models
were undertaken to estimate the association between
each characteristic and recurrent infection, and a back-
ward, stepwise elimination (P < 0.10) to identify factors
associated with recurrent infection was implemented.

All analyses were performed using Stata statistical soft-
ware, version 14.1 (StataCorp, College Station, TX, USA).

Ethics

The study was approved by South Australia Department
of Health Human Research Ethics Committee (approval
number HREC/12/SAH/87).

Results

Rectal chlamydia prevalence was 6.7 and 8.1%, respec-
tively, in men and women who presented to the clinic
with a rectal swab over the study period. In total,
526 patients were diagnosed with rectal chlamydial
infection between 2009 and 2015; 73 % (n = 384) were
men, 379 (99%) were MSM and 27% (n = 142) were
women. The patient age range was 16-79 years old
(median age 28 years), and 4% (22/526) of patients had
HIV infection. The majority of the rectal chlamydial
infection was asymptomatic (330/526, 63%). Of these
526 patients, 419 (79.7%), 93 (17.7%) and 14 (2.6%)
patients were treated with doxycycline, azithromycin or
other medication respectively.

Internal Medicine Jlournal 48 (2018) 259-264
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Except for year of diagnosis, there were no statistically
significant differences in demographic or behavioural
characteristics between patients who returned for a
repeat test and patients who did not return for a repeat
test, and there were no statistically significant differences
in demographic or behavioural characteristics for those
patients who were treated with azithromycin and doxy-
cycline (Table 1).

Of the 204 patients who returned for a repeat test
within 180 days after treatment commenced, the major-
ity of them (173, 84.8%) were treated with doxycycline,
and only 31 (15.2%) were treated with azithromycin.
There was no significant difference in the interval
between treatment and repeat test between the azithro-
mycin (mean = 97 days) and doxycycline (mean =
84 days) groups (P = 0.07) (Table 2).

Rectal chlamydial infection

Repeat rectal chlamydial infection was more commonly
positive in females (12.8%) compared to males (6.4%),
but this was not statistically significant (P = 0.155). Treat-
ment with azithromycin was significantly associated with
threefold higher risk (RR 3.35; 95% CI 1.31-8.55) of
repeat rectal chlamydial infection 14-180 days after treat-
ment commenced. The significant association of treat-
ment regimen with repeat rectal chlamydial infection
remained after adjusting for other factors (Table 2).

Discussion

In this clinical sample of patients diagnosed with rectal
chlamydial infections between 2009 and 2015, we found
that patients treated with azithromycin had a signifi-
cantly higher risk of repeat NAAT positivity in the rectal

Table 1 Characteristics of patients diagnosed with rectal chlamydia by completion of repeat test and treatment received (n = 438)

Patients without
a repeat test

Characteristics

Patients with a repeat test 14-180 days after treatment

In = 234) Total (n = 204) Azithromycin [n = 31) Doxycycline (n = 173)
n % n % n % n %

Age

Mean 315 315 322 314

Interquartile range 23.0-37.6 22.6-37.9 21.5-43.0 229-36.2
Race

Indigenous 2 09 2 1.0 1 33 1 0.6

Asian 19 8.2 30 14.7 3 9.7 27 15.6

Caucasian 203 87.1 163 79.9 26 83.9 137 792

African/other 9 39 9 4.4 1 32 8 4.6
HIV status

Negative 220 94.0 196 96.1 29 93.6 167 96.5

Positive 14 6.0 8 3.9 2 6.5 6 25
No. sex partners in past 3 months

0-1 58 248 45 221 6 19.4 39 225

2-4 116 49.6 85 41.7 12 387 73 42.2

=5 60 256 74 36.3 13 41.9 61 353
Previous STI 53 27 46 22,6 7 22,6 39 25
Year of diagnosist

2009 0 0 1 0.5 1 3.2 0 0

2010 0 0 0 0 0 0 0 0

2011 1 0.4 2 1.0 1 3.2 1 0.6

2012 24 10.3 38 18.6 22 71.0 16 2.3

2013 41 17.5 56 275 2 6.5 54 31.2

2014 68 29.1 63 309 4 129 59 34.1

2015 100 427 44 21.6 1 3.2 43 249
Concurrent urethralfcervical chlamydia 85 38.0 57 295 7 241 50 305
Concurrent gonorrhoea 41 175 25, T2 5 16.1 20 1.6
Any symptom 97 415 64 314 1 335 53 306
Interval between treatment and repeat test, day

14-30 4 20 1 32 3 1.7

31-60 63 30.9 5 16.1 58 335

61-90 54 26.5 8 258 46 26.6

91-180 83 40.7 17 548 66 38.2

TP < 0.05, statistically significant difference in characteristic between patients who returned for a repeat test and who did not return for a repeat test.

Internal Medicine Journal 48 (2018) 259-264
© 2017 Royal Australasian College of Physicians

iDue to missing values, not all variables sum to column total. HIV, human immunadeficiency virus; STI, sexually transmitted infection.
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Table 2 Demographic, clinical and behavioural factors at the time of initial diagnosis associated with repeat positivity in rectal chlamydial infection

among patients re-tested 14-180 days after treatment commenced (n = 204)

Factors Repeat positive Total Repeat positive rectal Unadjusted Adjusted
rectal chlamydia (n+) number (N) chlamydia (%)
RR 95% Cl RR 95% Cl
Treatment
Azithromycin 6 31 19.4 335 1.31-8.55 296 1.16-7.57
Doxycycline 10 173 5.8 Reference Reference
Gender
Male 10 157 6.4 Reference
Female 6 47 12.8 2.00 0.77-5.23
Age
<20 2 20 10.0 Reference
20-24 6 55 10.9 1.09 0.24-4.97
25-29 - 40 10.0 1.0 0.20-5.00
30-49 2 7 2.8 0.28 0.42-1.88
=50 2 18 i i 4 0.17-7.09
Race
Others 2 4 49 Reference
Caucasian 14 163 8.6 1.76 0.42-7.44
HIV status
Negative 16 199 8.0 =
Positive 0 5 0.0 =
No. partners in past 3 months
0-1 6 78 7.7 Reference
2-4 6 76 7.9 1.03 0.35-3.04
=5 4 50 8.0 1.04 0.31-3.50
IDU§
Yes 1 14 7.1 0.93 0.13-6.56
No 14 182 7.7 Reference
Previous STIY
Yes 4 46 8.7 1.13 0.38-3.34
No 12 156 7.7 Reference
Symptomst
Yes 8 58 13.8 2.52 0.99-6.39 220 0.87-5.58
No 8 146 5.5 Reference Reference

fn = number of positive tests. $N = Total number of repeat test. §IDU = injecting drug use (ever). IPrevious STl (GC, syphilis, chlamydia, herpes, warts
and HBV). 17Symptoms refer to any symptom for clinic visit. Cl, confidence interval, HBV, hepatitis B virus; RR, relative risk; STI, sexually transmitted

infection.

specimens compared with patients treated with doxycy-
cline. The data suggest that a 10-day course of doxycy-
cline may be more effective than a single dose of 1 g of
azithromycin in the treatment of rectal chlamydial infec-
tion. However, the proportion of repeat positivity in rec-
tal chlamydial infection treated with doxycycline was
much higher (5.8%) than that in the meta-analysis
(0.4%),° which is possibly due to the nature of our
study, where we were generally unable to exclude
repeat infections.

There are several limitations that must be considered
when interpreting our data. First, our data are from a
retrospective observational study and, as such, are
dependent on the quality of recorded data. Also, because
the study was observational and not randomised, there
could be confounding factors that may have influenced
the results. We did adjust for potential confounding
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factors in the multivariate analysis, and this adjustment
for confounders did not change the significant associa-
tion of azithromycin with repeat positivity in rectal chla-
mydial infection. However, there may be unmeasured
confounding factors operating (e.g. number of receptive
anal sex partners, sex with anonymous partners). Sec-
ond, only female sex workers were tested at the rectal
site before 2012, but as there was only one female sex
worker among the 204 participants, this could not have
materially influenced the results. Third, because there
were relatively few cases treated with azithromycin in
our study, this limited the statistical power to look at
subgroups in the study. Fourth, we had re-testing data
on only a third of participants. Although we have shown
that there was no difference in variables between
patients who returned for a repeat test and patients who
did not return for a repeat test, there may have been a

Internal Medicine Journal 48 (2018) 259-264
© 2017 Royal Australasian College of Physicians



difference in failure rates between those who did and did
not return. If there was a systematic bias between treat-
ment arms in those who returned for testing compared
to those who did not, then this could have influenced
our results. Fifth, for some patients, there was a consid-
erable duration of follow-up time of up to 180 days. Lon-
ger follow up means that repeat infection becomes more
likely, although we did have equal follow up in both
treatment groups. Sixth, we did not have sexual behav-
iour data on the individuals between their initial and
follow-up test, and so, we cannot determine whether
there was a systematic bias between the two groups.
Last, we cannot differentiate between persistent infec-
tion and reinfection in the absence of genotyping; thus,
it is possible that at least some of the infections are the
result of reinfection. We also could not assess if any
patients had lymphogranuloma venereum (LGV) as our
clinic does not routinely test for LGV. Undiagnosed cases
of LGV may have been included, which may contribute
to a lower azithromycin efficacy.

Regardless of these limitations, our findings are consis-
tent with published observational data which suggest
that doxycycline may be up to 20% more effective than
azithromycin for rectal chlamydia.'” It is also biologically
plausible that azithromycin may not be as effective for
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CHAPTER 7

MAIN FINDINGS, CONCLUSIONS, RECOMMENDATIONS AND FURTHER STUDIES

7.1 Introduction

STlIs constitute a huge health and economic burden worldwide including Australia 2//2*%%3,

Despite decades of global control efforts have been made to reduce their high global incidence
and prevalence, HIV and STIs still remain a significant public health challenge and many
countries still observed simultaneous increases of HIV and STls including Australia, especially
among MSM. STl control is a public health outcome measured by reduced incidence and
prevalence *** and STI epidemiology research provides the scientific rationale for public health
decisions. One of the public health approaches to the control of STls is to identify population-

based strategies that can be targeted to these risk groups 240,

In Australia, there were a staggering 23,887 new diagnoses of gonorrhoea in 2016, with about
three quarters of all diagnoses in males (17,325, 73%), up from 8,388 cases in 2006. The
number of new diagnoses of gonorrhoea has nearly tripled within a decade. Similar trends were
observed in syphilis and chlamydia. For instance, Syphilis cases have been more than tripled,
while cases of chlamydia have increased by 43 percent in the past decade *’. Similar increase in

STIs has also been observed in Adelaide, South Australia **.
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This research was conducted within the context of increased diagnoses of STls, control of STls
and prevention of HIV transmission in a sexual health clinic setting at the Adelaide Sexual
Health Centre (ASHC). ASHC is a sentinel surveillance site for STlIs in South Australia. Sentinel
surveillance is an active surveillance system that can provide early indication of an outbreak
and provide accurate detailed data. This thesis examined the trends in rates of diagnoses of STI,
HIV testing, investigated factors associated with STl epidemic, seasonal patterns of STl and HIV
testing and evaluated treatment efficacy for STI among MSM and heterosexuals. Longitudinal
data were used to determine whether there has been a change in STl diagnoses, seasonal
patterns, HIV testing and factors associated with them at the Adelaide Sexual Health Centre
(ASHC) in South Australia and compared with those at Sydney Sexual Health Centre (SSHC)
(New South Wales) and Melbourne Sexual Health Centre (MSHC) (Victoria). Findings from this
study not only provide an overview of past and current STl epidemic, HIV testing and STI
treatment efficacy among MSM and heterosexuals in South Australia, but also offer insights for
future HIV and STl intervention programs planning and implementation, with important health

policy implications for HIV and STI control and prevention.
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7.2 Key findings of the study

In light of the increase in STls and challenges and difficulties in STI control, the combined papers
in this thesis contribute new and important knowledge regarding STl epidemiology, HIV testing
and STl treatment efficacy among MSM and heterosexuals in Adelaide from both a clinical and

a public health perspective.

Chapter 2 reviewed the local and international epidemiology of HIV and STIs among MSM to
identify effective prevention intervention strategies for MSM; described the factors associated
with sexual risk in this population and provide recommendations for effective prevention
intervention; highlighted the knowledge gaps, and therefore the rationale for conducting this

research.

Chapter 3 studied the gonorrhea notifications at ASHC over the last decades and the results
showed the proportion of gonorrhoea diagnoses was higher between 2006 and 2010 among
heterosexual men (5.34% vs 0.84%, p<0.001), non-sex worker women (0.64% vs 0.28%,
p<0.001) and female sex workers (FSWs) (1.75% vs 0.24%, p<0.001) compared with other years
at ASHC. Such phenomena were not found at the Melbourne Sexual Health Clinic and the
Sydney Sexual Health Centre, with the data showing that FSWs were less likely to have

gonorrhoea between 2006 and 2010 than the other groups ( p=0.746, p=0.522, p=0.024,
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respectively). For women at ASHC, the odds of gonorrhoea was significantly associated with sex
worker in epidemic years between 2006 and 2010 (OR 2.8, 95% Cl 1.48 to 5.27, p=0.002). It is
also noted that charges against sex workers peaked in 2007/2008 coincided with the
gonorrhoea epidemic in Adelaide. Meanwhile around the same time convictions against FSWs
peaked in Adelaide with 78 prostitution offences in the 2007/2008 financial year compared
with 450 over the last 12 years; newspaper reports of increased police actions against FSW
where carrying condoms had been used by police as evidence of sex work. The findings
suggested increased policing can reduce access to condoms for FSWs, thereby increasing rates
of unprotected sex **®. It would appear that governments should consider legislative revisions

to stop using possession of condoms as evidence of sex work.

Chapter 4 analysed the trends in gonorrhoea diagnoses among MSM at ASHC. We formally
tested this hypothesis of seasonal patterns in STl against data from a similar period at three
sexual health services in Australia (Adelaide, Melbourne and Sydney). The results showed more
peaks of gonorrhoea cases were observed in the first quarter of the year in Adelaide and
Sydney and in the second and fourth quarter in Melbourne. Factors independently associated
with urethral gonorrhoea at ASHC were being a young MSM, especially those aged 25-29 (OR:
2.66, 95% Cl: 2.00-3.54), having more than one sexual partner (OR 1.71, 95% Cl: 1.43-2.04),
having had sex interstate and overseas (OR 1.52, 95% Cl: 1.06—-2.17), and presenting in the first
quarter (OR 1.30, 95% Cl: 1.10-1.55). The findings suggest that gonorrhoea among MSM occurs

in a seasonal pattern, particularly late summer into early autumn. This has implications for the
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provision of health services over the year and for the timing of health promotion activities and

resource allocation.

Chapter 5 examined the trends in HIV testing among MSM at ASHC over the past two decades
in response to effective HIV prevention and care. The findings showed the proportion of newly
registered MSM who reported ever being tested for HIV declined (Ptrend = 0.030), the
proportion who reported recent HIV testing did not change (Ptrend = 0.955) and the proportion
who have had current HIV testing increased (Ptrend = 0.008). The proportion of MSM who
returned to the clinic for HIV testing within 12 months did not change (Ptrend >0.05), with less
than 40% of MSM returning for HIV testing. Factors independently associated with recent HIV
testing included MSM aged 20 years, (OR 1.79; 95% ClI 1.53-2.10), higher education (OR 1.28;
95% Cl 1.12-1.45), non-Caucasian (African OR 1.68; 95% Cl 1.30-2.17), having multiple sex
partners (OR 1.47; 95% Cl 1.29-1.69), having had sex interstate (OR 1.61; 95% Cl 1.42—-1.82) or
overseas (OR 1.53; 95% Cl 1.33-1.76) and injecting drug use (OR 1.56; 95% Cl 1.29-1.88). The
study suggests that HIV testing rate among MSM attending ASHC was suboptimal. New
approaches are needed to increase the uptake and early detection of HIV infection among the

high-priority MSM population.

Finally, Chapter 6 evaluated the treatment efficacy of two treatments for rectal chlamydial
infection. The results showed that rectal chlamydia prevalence was 6.7% and 8.1% respectively
in men and women who presented to the clinic with a rectal swab over the study period.
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Treatment with azithromycin was significantly associated with 3-fold higher risk (RR 3.35; 95%
Cl 1.31-8.55) of repeat rectal chlamydial infection 14-180 days after treatment commenced.
The significant association of treatment regimen with repeat rectal chlamydial infection
remained after adjusting for other factors. Our findingssuggested that azithromycin was
associated with repeat rectal chlamydial infection, comparing to doxycycline. These findings
add to the growing body of evidence suggesting that doxycycline may be more effective than
azithromycin for the treatment of rectal chlamydia in men and women. A randomised control

trial is needed to evaluate the treatment regimens for rectal chlamydial infection.

7.3 Strengths, limitations and challenges

This research project has addressed knowledge gaps in relation to STl epidemiology, seasonal
variation patterns of STI, HIV testing and treatment efficacy for STl in Adelaide. These findings
make an important contribution to the knowledge of STl epidemiology and HIV testing in the
South Australia and provide evidence for the SA government to stop using possession of
condoms as evidence of sex work and to consider legislative revisions. The studies have also
examined the potential risk factors associated with STl epidemic by comparing the differences
at three sexual health services, one each in Adelaide, Melbourne and Sydney; Effectiveness of
STl treatments was also evaluated in order to inform prevention efforts, to provide policy
implications and suggestions for governments and NGOs for the effectiveness of prevention

interventions of STls, especially among MSM population. Interpreting STl trends in clinic level
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data is difficult because national surveillance does not capture contextual information on the
determinant of incidence. However, the ASHC has collected demographic, clinical and
epidemiological information on every clinic attendance since 1990. A particular strength of the
research project is that quantitative research design was conducted from South Australia, to
complement data from other states in Australia on STl epidemiology, seasonal variation

patterns of STI, HIV testing and treatment efficacy for STI.

The main limitations of this research project have generally addressed in each of the chapters,
thus only a few will be mentioned in this section. All the studies used a retrospective and
observational study design. Data were taken from the computerised database of the records of
all the clinical visits to the ASHC since 1990. Retrospective study is subject to the selection and
recall biases and therefore dependent on the quality of recorded data. Only association and not
causation can be inferred from the results because the observed association is not randomised
there could be confounding factors which may have influenced the results. In particular, it was
not possible to measure and then control for all factors that may have affected the outcome

through statistical analysis.

7.4 Policy implications and recommendations

Evidence from the data of epidemiological trends from ‘Australian National Notifiable Diseases

Surveillance System (NNDSS)’ by the Department of Health and Ageing and ‘Annual Surveillance
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Report on HIV, viral hepatitis and STls in Australia’ by The Kirby Institute suggest that HIV and
STls are still major public health concerns in Australia 17242, oT|s other than HIV have been
neglected as a public health priority and control efforts continue to 3 Multiple studies
supported STls can facilitate HIV transmission by increasing both HIV infectiousness and HIV

210243 "\ith the introduction of PrEP for HIV prevention in recent years, a rapid

susceptibility
and re-emergence of reported STl cases and a high prevalence of STls at populations with high
risk will further increase the sexual transmission of HIV in Australia ******?*"_ ‘Know your
epidemic, know your response’ is of paramount importance in developing timely and
appropriate policies, programs and strategies for HIV and STI prevention **. It is important to
understand the epidemiological characteristics of an epidemic which is a main principle for STI
control and prevention. It will not only to generate knowledge, but also to make subsequent

steps to control and ultimately eradicate the infections. Based on the research findings from

this thesis, the following implications are made:

7.4.1 Implications and recommendations for policy

e Legislative revisions

Prostitution in Australia is governed by state and territory laws, which vary considerably among
different jurisdictions. Prostitution is illegal in South Australia, under the Criminal Law

Consolidation Act 1935 ** and the Summary Offences Act 1953 20 However, prostitution is

252

regulated in Victoria 1 and legal in New South Wales “°*. Lessons learned from other countries

where sex work is legal suggest that sex workers who engaged in commercial sex but do not
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participate in the licensing regime are usually less healthy than licensed sex workers 23 The
legal context appeared to affect the conduct of health promotion programs targeting the sex
industry. The decriminalization of prostitution is associated with better coverage of health

>4 New York City has stopped using possession of

promotion programs for sex workers
condoms as evidence of sex work since 2013. The research findings from Chapter 3 suggested

that there had been increased local gonorrhoea transmission during the epidemic years which
could reflect restricted access to clinical services, reduced condom use, or a transient increase
in heterosexuals. In the interests of public health interventions aimed at the prevention of HIV
and STl transmission, South Australia parliament and government should consider similar

legislative revisions, after extensive consultations with different stakeholders including police

e 2
and health authorities *°.
e Sexual health education and resource allocation for clinical services

A better understanding of seasonal patterns in STls is likely to result in better implementation

26 A seasonal pattern may appear as a tight cluster of isolated

of the optimal control strategies
epidemics that occurred during a relatively short time period, then spreading over a wide
geographic area 27 possible explanations for the seasonal difference in STI diagnoses may
include: (1) changes in biological rhythms in reproductive hormone concentrations and sexual
activity; and (2) changes in social opportunity for sex, such as holidays and social events. Our
study has demonstrated a seasonal pattern in STl diagnoses, with the peak number of

gonorrhoea cases in summer. The peak of STI diagnoses is representative of corresponding

variation during the year in the availability of diagnostic/clinical services **%.
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The results from Chapter 4, together with other studies, have policy implications to the health
authority in terms of sexual health education and promotion programs prior to the epidemic
season and resource allocation including staffing, service access, service provision and quality of
care. A study by Wellings found the prevalent seasonal variation in risky sexual behaviours,
suggested the need to schedule pre-emptive school sexual health promotion programs prior to
the times of high risk, in the spring, summer, and fall 29 Clinical interventions should broadly
incorporate STI management approaches for symptomatic patients, screening for
asymptomatic infections and management of STls in sex partner strategies 239 public health
education and promotion should focus on promoting sexual safety and for the timing of health
promotion activities, especially in warm seasons rather than in winter; perhaps health
promotion campaigns should intensify during these times of year *%. Delays in seeking
preventive services may reflect the influence of seasonal barriers. Sexual health clinics may
consider additional resource and staffs for increasing the availability and access to health care
and counselling services in the summer and during holidays at Christmas and the New Year and

i ; 229,259,2
social events such as Sydney’s Mardi Gras ***>%>%,

e Ongoing promotion of comprehensive testing

There has been great effort made to increase the uptake of testing for HIV and other STls,
especially among MSM population at sexual health clinics over the last decade in Australia.
MSM are one of the populations particularly at increased risk of STls such as gonorrhoea,

237

chlamydia, syphilis and HIV “**. However, HIV and STl among the MSM are still under testing,
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increasing the likelihood of undiagnosed infections and onward transmission and disease

261,262 Apart from Australian HIV and STl testing guidelines, a variety of other

sequelae
approaches has been used to promote comprehensive STl testing in Australia 283 Current
Australian guidelines recommend that MSM should be tested at least once a year for a range of
STls and up to 4 times a year for HIV positive men, men who had more than 10 sexual partners
in the previous 6 months, participate in group sex or use recreational drugs during sex ***. The
Chapter 5 in this thesis showed that HIV testing rate among MSM attending ASHC was
suboptimal. Another Australian study showed that there was poor adherence to

national guidelines that recommend regular re-testing of MSM for STls, particularly among
those at higher risk who require more frequent testing. Clinical strategies and practices are
urgently needed to encourage more frequent HIV/STI testing among MSM, especially in the

higher risk subgroup 261

. In addition, there is a need for the government to invest and to
strengthen health systems that can deliver necessary health services for diagnosis and
management of STls, enhance the surveillance and reporting systems and encourage the
development and implementation of effective strategies to increase the uptake and

comprehensiveness of testing in future, particularly the promotion of regular comprehensive

testing for all sexually active MSM, regardless of sexual practice.

e Clinical practice, service delivery and treatment recommendations

Management of STls requires a multidisciplinary approach. WHQO’s Department of Child and

Adolescent Health has expressed that research, policy, and service delivery options for STI

265

prevention and treatment is a healthcare priority “>°. The Chapter 6 found that that patients
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treated with azithromycin had a significantly higher risk of repeat NAAT positivity in the rectal
specimens compared with patients treated with doxycycline, yet testing for reinfection was not
routine clinical practice and we cannot differentiate between persistent infection and
reinfection in the absence of genotyping. The results from Chapter 6 have policy implication for

retesting guidelines relating to ‘test of reinfection’ for clinical practice.

Meanwhile, the research findings from Chapter 6 and other emerging data suggest increased
failure rates with oral azithromycin compared to doxycycline when used for the treatment of

rectal CT infections **4+%3°

. Suboptimal treatment efficacy for rectal chlamydia with
azithromycin could have important implications for women who may be infected with CT at
both urogenital and recital sites. Knowing whether rectal CT infection is present or absent could

help guide clinicians in formulating their treatment recommendations in favour doxycycline

over azithromycin 266

7.4.2 Implications and recommendations for research

e Epidemiological studies

Epidemiological data on STl epidemic, HIV and STl testing activity and trends, health services
accessibility (including resource allocation) and timing for health promotion intervention,
especially for high risk populations are lacking in South Australia. There is a need for the health

authorities, hospitals, and public health organisations to regularly evaluate STl trends and
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prevalence; to establish behavioural surveillance among the risk populations; to assess
behaviour and risks related to STI transmission among different populations; to develop
guidelines to promote HIV and STI testing in South Australia. The findings from this thesis
highlighted important features of STl epidemiology, trends in STI diagnoses, seasonal patterns
in STI, HIV testing and factors associated with testing and treatment efficacy for STl among
MSM and heterosexuals at ASHC in South Australia, using existing clinical records for analyses.
This methodology can be used where routine STl surveillance is limited and offers a new

approach to obtaining critical information on STl prevalence.

e Behaviour studies

Sexual behaviour remains the key determinant for STl transmission. Behavioural surveillance

programmes have enabled the description of population patterns of risk behaviours for STl and
HIV transmission, which are helpful in the understanding of how epidemics of STl are generated
267

. Behavioural surveillance paired with monitoring of comprehensive of STI trends yielded

good results and provided information for recommendations 268,

Despite decades of global control effort to reduce their high global incidence and prevalence,
many countries still observed simultaneous increases of HIV and STls. In Australia, between
2012 and 2016, gonorrhoea notification rates have increased by 63% (62 to 101 per 100,000) *’.
These increase have been attributed to increasing high risk sexual behaviour, including
unprotected sex and high rates of partner change particularly in young heterosexuals and MSM

17
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Since the late 1990s, combined analysis of both behavioural surveillance data and STl biological
surveillance data forms a “second generation surveillance”, and has been recommended by the
Joint United Nations Programme on HIV/AIDS (UNAIDS) and World Health Organisation (WHO)
working group of Global HIV/AIDS and sexually transmitted infection (STI) Surveillance **°.
Although Australia has established the behavioural surveillance and has been a joint project of
the National Centre in HIV Epidemiology and Clinical Research and the National Centre in HIV
Social Research since 1996, the sample sizes and source population are very limited in the

270271 The lack of behavioural data limits the

scope of analyses in South Australia
understanding of the changes in the HIV and STl epidemic among populations including MSM
2’1 1n order to assess the risks related to STI epidemic and provide information for planning
and public health interventions, current STl surveillance should be supported by regular
behavioural studies using set of indicators, targeted particularly at MSM, where most STI
infection occur. There is a need for consistent and dedicated data collection on systematic

HIV/STI behavioural surveillance among high-risk populations for better understanding of the

HIV/STI epidemic and better targeted prevention strategies.

7.5 Future research directions

This research project has answered defined research questions related to trends and factors
associated with STI diagnoses, seasonal patterns and HIV testing, as well as treatment efficacy

for STl among MSM and heterosexuals. However, there is a need for regular evaluation of
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sexual behaviours and trends, HIV/STI testing, HIV treatment as prevention, substance use, etc.

Future studies should be focused in the following areas:

7.5.1 Further investigation of relationship between sexual behaviors and HIV/STIs

Monitoring trends in sexual behaviours plays an important role in HIV/STI control and
prevention. Available study has highlight the improvements that need to be made to ensure
that MSM achieve the best prevention outcomes such as willingness to participate in annual

HIV and STl testing, and consistent condom use for sexually active MSM 272

. There is currently
limited research on changes in sexual behaviour, especially HIV-seroadaptive behaviours;
changing patterns of drug use and associated behaviours and evaluation of STl testing and
treatment as prevention as an effective prevention strategy, specifically with respect to
prevention outcomes among MSM. More research is therefore needed to evaluate whether
changes in sexual behaviour, especially HIV-seroadaptive behaviours have probably led to the

increased incidence and prevalence of STls in this population 187,272:275,

7.5.2 Enhancing and promoting the update of regular HIV/STI testing among MSM

Barriers to HIV/STI testing may include fear of positive results, difficulties accessing sexual

health services, provider perceptions of low risk, lack of provider knowledge, and limited clinic

276

capacity to meet STl testing needs “"". Study has shown that testing behaviour was associated
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with sexual risk behaviour, but motives to test consistently remain unclear 2’7 Evidence-based

testing guidelines are needed to achieve optimal reductions in STl transmission in the future.

7.5.3 Evaluation of HIV treatment as prevention (TasP) and pre-exposure prophylaxis (PrEP)
strategy

TasP and PrEP are important strategies to reduce HIV transmission, which may be particular

17,278

relevance of for MSM, who accounts for more than half of the HIV infections . Current data

are limited regarding treatment as prevention as an isolated prevention strategy, specifically
with respect to prevention outcomes among MSM. According to the available literature,
treatment as prevention appears to significantly reduce HIV transmission. In randomized

control trials, treatment as prevention has significantly prevented onward HIV transmission

55,280

49279 'hut several observational studies have not consistently replicated the findings .Inthe

era of biomedical HIV prevention, STls are increasing in many populations, bringing new

challenges and opportunities. PrEP has created a tension between HIV and STI prevention that

281

needs to be confronted: condomless sex is becoming more frequent “°~. Additional research is

needed to evaluate the effectiveness of antiretroviral therapy in the real world sexual practices

282-285

and clinical practice to further inform clinical guidelines and recommendations . Studies

primarily aimed at biomedical HIV prevention are needed to incorporate designs to include STI

281
as well as HIV %8,
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7.5.4 Demand for more knowledge of increasing resistance and decrease susceptibility to
antimicrobials

Antimicrobial resistance in Neisseria gonorrhoeae is increasing relentlessly and adverse

consequences of chlamydia infection remain prevalent ®*%%°

. Neisseria gonorrhoea

has developed resistance to all classes of antibiotics of used for empirical

treatment, and clinical treatment failure caused by extensively resistant strains **°. Limited
studies that investigated factors contributing to antimicrobial-resistant Neisseria gonorrhoeae,
especially from low- and middle-income countries where both gonorrhoea and antimicrobial

286 Future research studies should focus on associations with

resistance are most common
increased risk of antimicrobial-resistant neisseria gonorrhoeae in older age groups and amongst
travelers, as well as those with decreased risk of Antimicrobial-resistant Neisseria gonorrhoeae
in black and Aboriginal groups living in high-income countries. Establishment of surveillance
systems for antimicrobial resistance, improved currant surveillance system that collects key
information such as age, same sex partnerships, travel-associated sexual partnerships, and
sentinel surveillance in specific groups, might allow earlier identification of emerging resistance

and of risk factors that could alert more intensive follow-up and prevention interventions in

groups at high risk of Antimicrobial-resistant Neisseria gonorrhoeae 286,
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7.5.5 Exploring substance use during sex (‘chemsex’), alcohol and illicit drug use among MSM
population

274,287,288 nterest in

Intensive recreational drug use may be facilitating increase STI transmission
substance use among MSM has emerged from a concern about how ‘chemsex’ might increase
the likelihood of acquiring or transmitting of HIV/STIs. Despite being the focus of widespread
research, health provider and media attention, data relating to the prevalence and profile of
substance use among MSM are incompleted and the role of substances in sexual risk-taking
behaviours is still poorly understood ?*°. Changing patterns of drug use and associated
behaviours should be monitored to enable sexual health services to plan for the increasingly
complex needs. MSM attending sexual health services should be assessed for recreational drug

use and disclosure should prompt health promotion, harm minimization and wellbeing

interventions.

Many challenges still remain to be addressed, including identifying political, socioeconomic and
cultural factors that limit recognition of HIV/STIs as an important public health problem; and
finding effective ways to target priority populations with HIV/STI prevention measures. More
research is needed to develop and implement effective and long-lasting policies and prevention
measures, which should focus on behavioural risks, enhance HIV/STI testing and treatment
guidelines in order to control HIV/STI prevalence and transmission among priority populations

in Australia.
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7.6 Closing remarks

Sexually transmitted infections (STls) are a growing and major public health concern, which can
facilitate the transmission of HIV and are associated with severe disease. In recent years, some
STIs have begun to (re)emerge at high rates, particularly among MSM in high-income countries.
Moreover, treatment for some STls, especially gonorrhoea, has been compromised by
antimicrobial drug resistance. Much progress has been made in the detection, treatment, and
prevention of HIV and other STls in Australia. However, notifications of HIV and other STls have
been on the rise for the past decade in Australia. The studies described in this thesis have
increased our knowledge and understanding of STl epidemiology, seasonal variation patterns of
STI, HIV testing among MSM and heterosexuals. Furthermore, the study sheds light on the

treatment efficacy of antibiotics for STl in South Australia.

The research described in this thesis was an exploratory look at STl epidemiology, seasonal
variation patterns of STI, HIV testing and treatment efficacy for STl in South Australia. Based on
guantitative analyses, a number of important findings emerged regarding STI epidemiology
among MSM and heterosexuals. The results of this study will be helpful to increase the
awareness of the scope of the STl problem and to demonstrate the application of biology,
epidemiology, and behavioral aspects of STls to the development of public health policy and
programmes. Public health policy development and practice for STl control and prevention
should include behavioral interventions and medical screening/treatment intervention of

sexually transmitted infections. Epidemiological studies are needed to monitor changing
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epidemics and trends of HII/STIs over time, evaluate interventions and clinical outcomes, and to
guide public health policies and strategies to minimise further burden of STls. To enrich the STI
control and prevention strategies, a multidisciplinary collaborative approach is required.
Moreover, consolidate and consistent surveillance is warranted to identify new and re-

emerging infections”®%°.

To continue the battle against HIV/STIs epidemic, resources, regular HIV/STI testing, effective
and availability of therapy, appropriate (biomedical) interventions, and the infrastructure and
resources to provide implementation are needed for success. Clinicians, scientists, public health
practitioners and social workers should work together to better understand the epidemiology
of HIV/STIs and the priority populations, the performance and characteristics of diagnostic
tests, the effective treatment for the infection, and promote and enhance high coverage of

testing and treatment in populations at highest risk of infection.
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=5 Sh Health

=0 Haallh Hurman Research Eihlcs Comniiftes
Lerenl 10, Cill-Canlea Bullding

11 Hindmarsh Square

ADELAIDE SA4 HOOD0

Talaphana: (O8] 5226 367

Facsimlile: (08) 8226 TOER

Mr Bin Li

STD Services

Depariment of Internal Madicine Services
Roval Adelaide Hospital

Laval 1, 275 Morth Tarace

ADELAIDE SA 5000

Dear bMr LI,

HREC reference number: HREC/M 2/SAHMAT

Project title: Epidemiclogy of Gonorrhoea and its interaction with other major

STDs In South Australia.

RE: HREC Application — Approval

Thank you for submitiing the above project, which was considered by the SA
Health HREC at its meating hald on 5™ Dacember 2012,

| am pleased to advisa that your application has been granted full ethics approval
and appears lo meet the reguirements of the Nalional Staternent on Ethical
Conduct in Human Research,

Please note the following conditions of approval:

Approval must be sought from the Aboriginal Health Research Ethics
Committes,

Thea research must be conducied in accordance with the "National
Statement on Ethical Conduct in Human Ressarch.'

A progress reporl, al least annually, must be provided to the HREC,

Whean the project is complatad, a final report must be provided to the HREC.
The HREG must be notified of any complaints by participants or of adverse
avents involving paricipants.

The HREC must be notified immediately of any unforesean avents that
might affact athical acceptability of the project.

Any proposed changes to the orginal proposal must be submifted to and
approved by the HREC before they are implemented.

If the project is discontinued before its completion, the HREC must be
advisad Immediately and provided with reasons for discontinuing the
project,

HREC approwval is valid for 3 years from the date of this lelter,
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Should you have any queries about the HREC's consideration of your project
please contact Sarah Lawson, Executive Officer of tha HREC, on (08) 8226 8357
or hrec@health.sa.gov.au

You are reminded that this letter constitutes ethical approval only. You must
not commence this research project at a SA Health site until soparate
authorisatlon from the Chief Executive or delegate of that site has been
obtained via the completion of a Site Specific Assessment form. Please
contact David van der Hoek via email at
ResearchGovernance{@health.sa.gov.au to discuss this process further.

The HREC wishes you every success in your research.

Yours sinceraly

Rebecca Horgan
CHAIRPERSON
HUMAN RESEARCH ETHICS COMMITTEE

612112

140



Appendix B: Ethical Approval Letter (Royal Adelaide Hospital)

Gl Government of South Austrafia

22 Jaruary 2012 Central Adelpgz Locat Health Network
Ragedesh Sommancd Offes
Lerezl 3. INAGS St Buikfing

Mr Bin Li Py

D Managemnent — STD Seraces Frome Rosd, Ads as-:l.::'__{.
Depariment of Internal Medicine Serdces - "ﬁgﬂ‘; ;i_;
Rl:':lﬂj Audefaice Hm‘m’l F .02 E222 2494

Level 1, 275 Monh Temracs
Adglaide A G0N

Dgar MrLi

HREC refersnce number: HRECGH ZI5AHMET

S5A reference numbes: bA

Praject tite: Epldemiclogy of Gontrhiosa and o1% intaraction with olher major STDS in South Australia
RE: Site Specific Assesamont Review

Thank you for submTing an 22edication foe auihorisaion of this profect. | am pleased o inform you thal authorisation
has bean grantad for this shudy o commence at the fallewing ie: Royal Adelaide Hoapital

The following condilions apply b the authansation of this research project Thase ars additional to those conditions
imizosed by the Human Research Elhica Commities thal granted elhical spproval to this proaject

Fleaze nota 1he lolivwing conditions of autharisation:
1. Awthagrisation s limited o tha sdes ldaniified in this leber only.

o Project authorsalion ks granted for Me tem of your prorect oullined in Section 9 of the S3A4, or unlil the project
is complete (whichaver date is sarlier)

2, The study must be cenducied i accordance with the conditions of ethical approval provided by the lead
HREC, and in conjurstion with the slandards cutined in the Aafiona! Stalemeant o Ethical Condud in Humarn
Razaarch (2007} and the dustabior Code for the Respensbie Conauct of Reseanch [2007).

R The Coordinating Prinzipal investigaior is responsible for notifying the Patiution va the Resaarch Sovermancg
Officer of any changes to tha siatus of the project within a timely manner;

a.  Propesed amendments to the research prodocol or conduct of the research which may altect the ethical
acceplabiity of the project. and which are submitted o tha HREC for review, ane copled fo he rasearch
gavenmasnce offoe:

b, Propesed amendments 1o the resesnch protocol or conduct of the research which anly aliecls the  cogolng
site acopplatility of the project, are 1o b submithed 10 the ressarch gowsmance officer;

¢ Proposed amendments io Ihe research proboood o conduct of tha ressarch which may affect both the ongeing
athical accapiabiity of the preject and the site accaptability of the project aoe (o be submiticd 1o the reseanch
gevemanca offer after a HREC decision is mada.

&, FAocopy of this letter should be malntained on fila by the Coordenating Principal Investigator as evidence of
project authodsation.

G, Madifichtion of completion of the study at this site i (o be provided 1o the Research Gowermance Officer.
Shou'd you have any guenes about the consiceration of your Site Specific Assessment form, please contact the
Research op (e, The S2A retandnoe mumbe shauld ba quated in any comespondence about this matier.

Yous sinceraly

Bemadetie Sward

Manager Fesearch Govearnance, IP and Contracts
Foyal Adelmde Hospial and 54 Pathology
P BZZ2 1800

Ermail:  beamadets. swarld heaith. sh.gov.au
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Appendix C: Ethical Approval Letter (Aboriginal Health Research Ethics Committee)

Y L

ABORIGINAL HEALTH
RESEARCH ETHICS COMMITTEE

14 February 2013

Mr Bin Li

Department of Internal Medicine Services

Royal Adelaide Hospital /The Discipline of Public Health
University of Adelaide

Level 1, 275 North Terrace

Adelaide SA 5000

RE: Epidemiology of Gonorrhoea and its interaction with other major STDs in South Australia
REFERENCE NO: 04-13-492

Dear Bin

Thank you for submitting your research project Epidemiology of Gonorrhoea and its interaction with other major
STDs in South Australia on the 7 February 2013 for ethical consideration.

At our last meeting your application was assessed and | am pleased to inform you that this proposal has met with
support and that the committee has decided that your application be recommended. The duration of approval is
from 7 February 2013 until the expected completion date of your project indicated as 31 December 2015.

While you study is granted approval the committee has asked if you could provide some additional information.
First, members wanted to know how this study will inform policy. Second, they noted that as these data sets are
already available and reported on publicly, what new knowledge is this study intending to create that is not already
available? Third, they questioned whether or not there are methodological issues of bias in the additional
information from Clinic 275. Finally, they requested your assurance as to sensitive and understanding reporting of
gonorrhoea in the APY Lands in relation to this study.

In accordance with the NHMRC guidelines, National Statement on Ethical Conduct in Human Research (2007), we
require at regular periods, at least annually, reports from principal researcher(s). An ‘Annual Progress or Final
Report’ template is available at: http://www.ahcsa.org.au/research-ethics/

If you require any further information please do not hesitate to contact the Executive Officer or myself. We wish you
well with the project and look forward to receiving a copy of your report.

Sincerely yours

M> LUuLY EVAND

CHAIRPERSON
Ref: Proposal/Approval/14February2013

Y ( Ahaoriginal Health Gouncil
SN L Suulh Ausiraliz lnc.

AHREC is a sub-commities of AHCSA

g King William Road Unley SA sotn PO Box g1 Unley SA 50
Tel: (08) 8273 7200 Tax: (08) 8273 7299 Lmail: ahcsa@ahcsa.org.au Website: www.shesa.org.au
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Appendix E: Clinical Case Notes for Male at ASHC

Sexually Transmitted Disease Services
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Appendix F: Additional related papers published during candidacy

1. Khaw C, Li B, Waddell R. Epidemiological treatment for chlamydia co-infection in men who have sex
with men (MSM) with a presumptive diagnosis of urethral gonorrhoea in South Australia. Sexually
transmitted infections. Dec 2012;88(8):580; doi: 10.1136/sextrans-2012-050687. Epub 2012 Jul 6.

2. Khaw C, Li B, Waddell R. Sexually transmissible infections and characteristics of men aged 60 years
and over attending a public sexually transmitted diseases (STD) clinic in South Australia. Sexual health.
Oct 2015;12(5):460-462; doi: 10.1071/SH15016.
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