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Background

Women account for about half of those living with HIV
globally; a third in Europe and the UK

Results from HIV RCTs and observational studies often
predominately relate to men

Studies from US/Europe inconsistent regarding whether
virological outcomes of ART differ between women and
men'? but evidence of poorer virological responses for
women and heterosexual men (MSW), compared to MSM3-®

Socio-economic factors (e.g. poverty, housing, social support)
may be particularly relevant among women with HIV

Socio-economic disadvantage may be linked to depression
and difficulties with ART adherence

ICastiho 2014; 2Soon 2012; 3Fardet 2006; “Lampe 2006; °Saunders 2015; °Robertson 2015



Aim

e Assess effects of gender and socio-economic status on
virological outcomes of ART in UK ASTRA Study
(Antiretrovirals, Sexual Transmission Risk and Attitudes), a
multicentre questionnaire study of people living with HIV in
the UK in 2011/12

e Setting — universal free access to health care



Questions

Among people with HIV in the UK:

1.

How do socio-economic characteristics, ART non-adherence,
and VL non-suppression on ART, differ between women
MSM, and MSW?

Are socio-economic factors & depression associated with ART
non-adherence and VL non-suppression among women?
(cross-sectional)

Are the associations similar among MSM, MSW?

Are socio-economic factors & depression predictive of VL
rebound? (longitudinal)

How much do socio-economic factors & depression ‘explain’
gender variation in ART non-adherence, VL non-suppression,
and VL rebound?



ASTRA study

ASTRA questionnaire study of HIV-outpatients from 8 UK
centres (Royal Free, Mortimer Market, Homerton, Newham,
Whipps Cross, North Manchester, Brighton, Eastbourne) in
2011/12

N=3258 (64% response rate)
637 women

373 MSW (heterosexual men)
2248 MSM (gay/bisexual men)

Self-completed, confidential questionnaire: demographic,
socio-economic, lifestyle, health, HIV and ART-related factors

Clinic VL and CD4 (latest at questionnaire) recorded

Linkage with additional clinic data for consenting participants
(N=2983 (92%) consented; data available for 6 clinics, N=2575)



Questionnaire-assessed factors (ASTRA)

Demographic factors [gender/sexuality, age, ethnicity, stable
partner, children, identifies with a religion]

Socio-economic factors [UK birth/English fluency, financial
status, employment, housing status, education, supportive
network (modified Duke FSS questionnaire)]

Current depression symptoms (PHQ-9)

HIV-related and other health-related factors [time since HIV
diagnosis, ART use, disclosure of HIV status, currently
pregnant, IDU transmission route]

Lifestyle factors [smoking, possible alcohol dependency (CAGE
questionnaire), recreational drug use]



Questions

1. How do socio-economic characteristics, ART non-adherence,
and VL non-suppression on ART, differ between women
MSM, and MSW?



Demographic, HIV & lifestyle factors by gender/sexuality

Women N=637 MSW N=373 MSM N=2248

Age<40 years 38% 20% 28%
White 19% 32% 88%
Black African 64% 49% 1%
Other/missing 17% 19% 11%
Stable partner 55% 68% 54%
Children 75% 69% 7%
Currently pregnant 2%

Identifies with a religion 89% 79% 43%
Not disclosed HIV-status 16% 17% 5%
Current smoker 11% 32% 37%
Possible alcohol dependency? 11% 19% 20%
Recreational drugs past 3m 7% 17% 51%
IDU likely transmission risk 3% 6% 1%

p<0.001 for comparison across gender/sexuality groups, all factors

*CAGE questionnaire, score >2
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Socioeconomic factors & depression by gender/sexuality

Women N=637 MSW N=373 MSM N=2248

UK born 19% 29% 71%
Non-UK, fluent English 63% 54% 26%
Non-UK, not fluent English 18% 18% 3%
Enough money for basic needs 22% 30% 52%
Mostly enough money 24% 22% 27%
Sometimes enough money 30% 28% 13%
Not enough money 25% 20% 8%
Employed 45% 45% 61%
Homeowner 15% 22% 41%
Renting 68% 59% 51%
Unstable housing / other~ 18% 19% 8%
University education 31% 35% 44%
Lower supportive network? 24% 22% 22%
Depression symptoms* 30% 28% 25%

p<0.001 for comparison across gender/sexuality groups, all factors apart from
supportive network (p>0.1) and depression symptoms (p=0.02)

*PHQ-9 major & other depression; #*Modified Duke Functional Social Support Questionnaire (FSSQ)
score <16; ~Temporary accommodation, staying with family or friends, homeless, other
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ART non-adherence and VL>50c/mL by gender/sexuality

ART non-adherence* VL>50c/mL®
50 N=2771 on ART N=2455 on ART, started 26 months ago
S 000 s p=0.003#--——-—eeee
40
< 35
g 30
@ 25
S
@ 20
Q- 15
10
5
Women MSW MSM Women MSW MSM
N=547 N=333 N=1891 N=482 N=285 N=1688

*Missed >1 ART dose in past 2 weeks, or >2 consecutive days of ART in past 3 months (questionnaire)
SUsing latest clinic VL at time of questionnaire
#Comparison across gender/sexuality groups, Chi-squared



Questions

2. Are socio-economic factors & depression associated with ART
non-adherence and VL non-suppression among women?
(cross-sectional)



ART non-adherence among 547 women on ART

Age >=30 yrs

Age <30 yrs p=0.078
p values by
Chi-squared test White
Black African p=0.037

Other ethnicity

0 10 20 30 40 50 60 70
% with ART non-adherence®



ART non-adherence among 547 women on ART

Age >=30 yrs
Age <30 yrs

p values by
Chi-squared test White
Black African

Other ethnicity

UK born
Non-UK, fluent English
Non-UK, not fluent

Money for basic needs
Not always enough money

Employed
Not employed

Homeowner
Renting
Unstable housing /other

Universtiy education
Non-university education

Higher supportive network#
Lower supportive network#

No depression symptoms*
Depression symptoms*

*PHQ-9 score >=10; *Modified Duke FS5Q

51 or more missed dose in past 2 weeks or

2 consecutive days missed in past 2 months

% with ART non-adherence®

p=0.078

p=0.037

p=0.001
(trend)

p<0.001

p=0.043

p<0.001
(trend)

p=0.18

p=0.002

p<0.001



VL>50c/mL among 482 women on ART, started 26m ago

Age >=30 yrs
p values by Age <30yrs
Chi-squared test White

Black African
Other ethnicity

UK born
Non-UK, fluent English
Non-UK, not fluent

Money for basic needs
Not always enough money

Employed
Not employed

Homeowner
Renting
Unstable housing /other

Universtiy education
Non-university education

Higher supportive network#
Lower supportive network#

No depression symptoms*
Depression symptoms*

*PHQ-9 score >=10
#Modified Duke FSSQ

10

20 30 40 50
Prevalence (%) VL>50c/mL

60

70

p=0.033

p=0.11

p=0.001
(trend)

p=0.001

p=0.015

p=0.002
(trend)

p=0.047

p=0.022

p=0.003



Socio-economic factors & depression and VL>50c/mL:
partially adjusted associations among women

N=482 women on ART 2bm~

UK born

Non-UK, good English
Non-UK, difficulty English
Money for basic needs
Not always enough money
Employed

Not employed
Homeowner

Renting
Unstable / other

University education
Non-university education

Higher supportive network
Lower supportive network

No depression symptoms
Depression symptoms

1
1.0 (0.4, 2.4)
2.6 (1.1, 6.3)

1
6.5 (1.5, 27.7)

1
1.8 (1.0, 3.2)

1
2.5 (0.8, 8.1)
3.9 (1.1, 14.1)

1
1.7 (0.9, 3.3)

1
1.8 (1.1, 3.1)

1
2.0 (1.2, 3.3)

Adjusted™ prevalence ratios (95% Cl)

p=0.010
(trend)

p<0.001

p=0.035

p=0.014
(trend)

p=0.072

p=0.044

p=0.015

*Adjusted for
age, ethnicity

Modlified Poisson
regression

~On ART, started =6
months ago



ART non-adherence and VL>50c/mL according to other
factors among women on ART

e Other demographic and HIV/health-related factors, were not
significantly associated with ART non-adherence or VL>50c/mL
among women on ART (p=0.1 for each):

-Having a stable partner; Having children

-Identifying with a religion

-Time since HIV diagnosis; Time on ART; “Started because HIV making me ill”
-Non-disclosure of HIV status

-Current pregnancy; IDU transmission risk (small numbers)

e Lifestyle factors were associated with ART non-adherence
(p<0.05) but not with VL>50c/mL
-Current smoking
-Possible alcohol dependency (CAGE questionnaire)

-Recreational drug use in past 3 months



Questions

3. Are the associations similar among MSM, MSW?



VL>50c/mL by financial status among: women, MSW,
MSM, on ART started 26 months ago

‘Enough money for basic needs, e.qg. food, heating?’
30

p=0.003 (trend)
25

20

15

10

% VL>50c/mL

Yes
Mostly
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Sometimes

Women N=482



VL>50c/mL by financial status among: women, MSW,
MSM, on ART started 26 months ago

‘Enough money for basic needs, e.qg. food, heating?’

p=0.003 (trend) p=0.11 (trend) p<0.001 (trend)

% VL>50c/mL
=

Yes
Mostly
No

Yes
Mostly
No

Yes
Mostly
No

Sometimes
Sometimes
Sometimes

Women N=482 MSW N=285 MSM N=1688



VL>50c/mL by housing status among: women, MSW,
MSM, on ART started 26 months ago

p=0.002 (trend) p=0.014 (trend) p<0.001 (trend)

N
o

% VL>50c/mL
o

10
5
0
— (1) ()] e T3] () = o0 (<))
& £ S5 e £ S5 = £ i
2 £ 2% = £ 25 S B S=
(7,) (7,] (7,)
é & £ é & £ é & £
o o (@)
I I I
Women N=482 MSW N=285 MSM N=1688

Renting=private rented, council or housing association
Unstable/other=temporary accommodation, staying with family or friends, homeless, other



VL>50c/mL by depression symptom severity among:
women, MSW, MSM, on ART started 26 months ago

p=0.003 (trend) p=0.16 (trend) p<0.001 (trend)

% VL>50c/mL
=

10
5
0
0z ¢ ¢ ¢z ¢ ¢ ez ¢ ¢
2 2 5 3 2 2 5 3 2 2 5 3
'g (V) 'g (V) '8 (7}
S p= p
Women N=482 MSW N=285 MSM N=1688

PHQ-9 score. None: 0-4; Mild: 5-9; Moderate: 10-19; Severe: >=20



No evidence that the associations of
socio-economic factors or depression with
ART non-adherence and VL>50c/mL
differed between women, MSW, and MSM

(p>0.1 for each factor, interaction tests)



Questions

4. Are socio-economic factors & depression predictive of VL
rebound? (longitudinal)



VL rebound (first VL >200c/mL) during follow-up
by gender/sexuality

N=1586 with VL<50c/mL on Women N=271 MSW N=163 MSM N=1152

ART, started 26 months ago*

Number with VL>200c/mL during 24 19 43
follow-up

Person-years at risk 406 241 1929
Rebound rate* /100 p-y 5.9 7.9 2.2
[95% CI] [3.7, 8.8] [4.8,12.3] [1.6, 3.0]

p<0.001 for comparison across gender/sexuality groups

" First VL>200c/mL after questionnaire date.
Mean (range) follow-up from questionnaire 20 months (range 0.1 to 37 months)

*Includes only participants with linked clinic follow-up VL data



Socio-economic factors and VL rebound (>200c/mL)

Rate of VL rebound
per 100 person-years

Women N=271 All participants N=1586 VL<50c/mL on ART

Rate (events) Rate (events) Adjusted HR* (95% ClI)

UK born 6.8 (5) 2.6 (39) 1
Non-UK, good English 4.7 (12) 4.2 (36) 0.9 (0.5, 1.7) p=0.92
Non-UK, difficulty English 8.8 (7) 4.9 (11) 1.0 (0.4, 2.2) (trend)
Money for basic needs 1.9 (2) 1.9 (23) 1
Not always enough money 7.3 (22) 4.6 (63) 1.9(1.1,3.1) p=0.016
Employed 3.8 (7) 1.9 (28) 1
Not employed 7.6 (17) 5.1 (58) 2.8 (1.8, 4.5) p<0.001
Homeowner 3.2(2) 1.1 (11) 1
Renting 5.7 (16) 4.3 (59) 3.0 (1.5, 5.8) p=0.001
Unstable / other 10.0 (6) 6.9 (16) 4.3 (1.9, 9.6) (trend)
University education 5.3 (8) 2.3 (25) 1
Non-university education 6.3 (16) 4.1 (61) 1.7 (1.0, 2.7) p=0.034
Higher supportive network 4.1 (12) 2.5 (50) 1
Lower supportive network 10.8 (12) 5.9 (36) 2.3 (1.5, 3.5) p<0.001
No depression symptoms 2.9 (8) 2.0 (38) 1
Depression symptoms 12.6 (16) 6.8 (48) 3.2(2.1, 5.0) p<0.001

*Adjusted for gender/sexuality, age, ethnicity

Hazard ratios by Cox PH regression



Socio-economic factors and VL rebound (>200c/mL)

Rate of VL rebound Women N=271 All participants N=1586 VL<50c/mL on ART

per 100 person-years Rate (events) Rate (events) Adjusted HR* (95% ClI)

UK born 6.8 (5) 2.6 (39) 1
Non-UK, good English 4.7 (12) 4.2 (36) 0.9 (0.5, 1.7) p=0.92
Non-UK, difficulty English 8.8 (7) 4.9 (11) 1.0 (0.4, 2.2) (trend)
Money for basic needs 1.9 (2) 1.9 (23) 1
Not always enough money 7.3 (22) 4.6 (63) 1.9(1.1,3.1) p=0.016
Employed 3.8 (7) 1.9 (28) 1
Not employed 7.6 (17) 5.1 (58) 2.8 (1.8, 4.5) p<0.001
Homeowner 3.2(2) 1.1 (11) 1
Renting 5.7 (16) 4.3 (59) 3.0 (1.5, 5.8) p=0.001
Unstable / other 10.0 (6) 6.9 (16) 4.3 (1.9, 9.6) (trend)
University education 5.3 (8) 2.3 (25) 1
Non-university education 6.3 (16) 4.1 (61) 1.7 (1.0, 2.7) p=0.034
Higher supportive network 4.1 (12) 2.5 (50) 1
Lower supportive network 10.8 (12) 5.9 (36) 2.3 (1.5, 3.5) p<0.001
No depression symptoms 2.9 (8) 2.0 (38) 1
Depression symptoms 12.6 (16) 6.8 (48) 3.2(2.1, 5.0) p<0.001

*Adjusted for gender/sexuality, age, ethnicity Hazard ratios by Cox PH regression



Socio-economic factors and VL rebound (>200c/mL)

Rate of VL rebound
per 100 person-years

UK born
Non-UK, good English
Non-UK, difficulty English

Money for basic needs
Not always enough money

Employed
Not employed
Homeowner

Renting
Unstable / other

University education
Non-university education

Higher supportive network
Lower supportive network

No depression symptoms
Depression symptoms

*Adjusted for gender/sexuality, age, ethnicity

Rate (events)

6.8 (5)
4.7 (12)
8.8 (7)
1.9 (2)
7.3(22)
3.8(7)
7.6 (17)
3.2 (2)
5.7 (16)
10.0 (6)
5.3 (8)
6.3 (16)
4.1 (12)
10.8 (12)
2.9 (8)
12.6 (16)

Rate (events)

2.6 (39)
4.2 (36)
4.9 (11)

1.9 (23)
4.6 (63)

1.9 (28)
5.1 (58)

1.1 (11)
4.3 (59)
6.9 (16)

2.3 (25)
4.1 (61)

2.5 (50)
5.9 (36)

2.0 (38)
6.8 (48)

1
0.9 (0.5, 1.7)
1.0 (0.4, 2.2)

1
1.9 (1.1, 3.1)

1
2.8 (1.8, 4.5)

1
3.0 (1.5, 5.8)
4.3 (1.9, 9.6)

1
1.7 (1.0, 2.7)

1
2.3 (1.5, 3.5)

1
3.2 (2.1, 5.0)

Women N=271 All participants N=1586 VL<50c/mL on ART

Adjusted HR* (95% ClI)

p=0.92
(trend)

p=0.016

p<0.001

p=0.001
(trend)

p=0.034

p<0.001

p<0.001

Hazard ratios by Cox PH regression



Questions

5. How much do socio-economic factors & depression ‘explain’
gender variation in ART non-adherence, VL non-suppression,
and VL rebound?



Gender/sexuality and ART non-adherence
N=2771 on ART

Comparison across
gender/sexuality groups

Unadjusted: Women ——
MSM N
Adjusted for age: Women ——
MSM N
Adjusted for age, ethnicity, = Women —¢1—
socio-economic factors,* MSW +——&—T p=0.21
depression symptoms MSM N
0,1 1 1.5 2 3 10

Prevalence ratio (95% Cl) of ART non-adherence

*UK birth/English fluency; financial status; housing; Prevalence ratios by
employment; education; supportive network modified Poisson regression



Gender/sexuality and VL>50c/mL
N=2445 on ART, started 26 months ago

Comparison across

gender/sexuality groups
Unadjusted: Women ' '
MSW . e p=0-008
MSM N
Adjusted for age: Women ¢
MSW & p=0.013
MSM N
Adjusted for age, ethnicity, Women* ¢
socio-economic factors,* MSW y & ' p=0.24
depression symptoms MSM N
0,1 1 1.5 2 3 10

Prevalence ratio (95% Cl) of VL>50c/mL

*UK birth/English fluency; financial status; housing; Prevalence ratios by
employment; education; supportive network modified Poisson regression



Gender/sexuality and VL rebound (>200c/mL)
N=1586 with VL<50c/mL on ART, started 26m ago

Comparison across

gender/sexuality groups
Unadjusted: Women " 0.001
MSW : n p<t.
MSM N
Adjusted for age: Women A
MSW % p<0.001
MSM N
Adjusted for age, ethnicity Women ¢
socio-economic factors,* MSW : & p=0.010
depression symptoms MSM N
0,1 1 1.5 2 3 4 10
Hazard ratio (95% Cl) of first VL>200c/mL
*UK birth/English fluency; financial status; housing; Hazard ratios by Cox proportional

employment; education; supportive network hazards regression
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Summary of results from ASTRA

Levels of socio-economic disadvantage among HIV-positive
women and MSW in UK higher than for MSM

Virological success of ART is high in all groups, but women
and MSW have lower ART adherence and poorer VL outcomes
than MSM

Socio-economic disadvantage and symptoms of depression
strongly associated with ART non-adherence and poorer VL
outcomes among women (as for men)

Socio-economic disadvantage among women appears to
‘explain” much of the difference in ART non-adherence and VL
outcomes compared to MSM



Interpretation

Socio-economic disadvantage and VL outcomes — mechanisms
of effect?

Difficulties with ART adherence due to higher stress;
competing concerns, priorities & responsibilities;

unsettled personal circumstances; migration issues; poor
mental health; higher prevalence of comorbidities and
concomitant treatments; stigma; knowledge & health beliefs

Lower retention in care
Differences in health care received, or experiences of care

Later diagnosis of HIV, later initiation of ART



Results in context

Socio-economic inequalities exist in prognosis of chronic
diseases in Europe!3 (e.g. cancer, diabetes, CVD)

Evidence from European studies (e.g. COHERE#; Swiss HIV
Cohort Study?) that lower socioeconomic status linked to late
diagnosis of HIV, late initiation of ART

Markers of socio-economic disadvantage associated with ART
non-adherence in several European studies®®

Lower education level associated with poorer VL response to
ART in Swiss HIV Cohort Study® and CoRIS!° (Spain) but not in
Danish HIV Cohort Study!12

1Woods 2006; °Manderbacka 2006; 3Hawkins 2012; *COHERE group 2014; >Gueler 2015;
Pereti-Watel 2006; “Glass 2006; 8Moralejo 2006; °Rosin 2014, 1°Sobrino-Vegas 2012;
1Thorsteinsson; ’Legarth 2014



Results in context

* Evidence of higher risk of modification, interruption,
discontinuation of ART for women compared to MSW/MSM,
possibly due to greater toxicity (UK CHIC?, EuroSIDA?, ICONA3
Royal Free HIV Cohort Study*, Swiss HIV Cohort Study?)

* Gender effect for virological outcomes of ART is not same for
immunological outcomes or mortality risk>® - women not at
greater risk

1Barber 2011; °Gonzalez-Sema 2014, 3Murri 2003; *Saunders 2014; °Rosin 2014;
26ART-CC 2007, 2015; “Jarrin 2008
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Implications

Success of HIV treatment dependent on social context —
importance of holistic approach to care

Adherence considerations/support for women and those at risk
of poorer VL outcomes due to adverse personal/social
circumstances

Links to support services (benefits, housing, employment,
family, mental health)

Recognition and management of depression
Wider context of socio-economic inequalities in health

Importance of collection of data on socio-economic factors for
routine clinical care and research
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