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Hormone dysregulation will drive an older phenotypical age, along with greater inflammation and mitochondrial dysfunction among women living with HIV.
[bookmark: _GoBack]About: The British Columbia CARMA-CHIWOS Collaboration (BCC3) is a study of 700 women living with and without HIV that employs a comprehensive approach to studying healthy aging. The study will use HIV as a model of accelerated aging to study sex hormone/hormone receptor alterations in women, and how these relate to mitochondrial health, inflammation, immune senescence and phenotypic aging. This research will inform potential ways to promote healthy aging and support women-centered and informed decision-making in clinical care.

Design/analysis: Leveraging the British Columbia CARMA-CHIWOS Collaboration (BCC3) study to investigate the hypothesis that hormone dysregulation will drive an older phenotypical age, along with greater inflammation and mitochondrial dysfunction. This could ultimately identify hormone dysregulation as an additional hallmark of aging.

No preliminary data to calculate sample size/power for PhenoAgeAccel and hormones, but with >250 each of
premenopausal and menopausal, and >600 females total, we have >80% power, with α=0.05 to detect even a small effect size of as little as ±0.3 in PhenoAgeAccel for all hypotheses while controlling for relevant covariates and confounders. For all analyses, the significance level is α=0.05, and we will correct for multiple comparisons using Holm-Bonferroni as appropriate.

Recruitment & objectives:
Aims 1&2
For Visit #1, the BCC3 cohort has already enrolled 650 of a targeted 700 women (350 women living with HIV and 350 without HIV, age 16 and older and able to consent in English. Those who are pregnant or breastfeeding are invited to return at a later time.  Biospecimens collected in Visit #1 will be used to assess bioavailable hormones and hormone-binding globulins by ELISA, systemic hormone receptor expression on T cell, NK cell, B cell, and monocytes and immune cell phenotyping (activation, exhaustion, and senescence) by flow cytometry, and an array of biomarkers, including soluble markers of inflammation (cytokines/chemokines) and mitochondrial health by flow cytometry for viability, mitochondrial (mt) mass, mt ROS, and mt intermembrane potential and mtDNA
content by monochrome multiplex qPCR.

Lifetime E2 exposure will be calculated for participants similarly to published literature as reproductive lifespan (age and menopause or current age - age of menarche + years hormonal therapy + years pregnant - years of amenorrhea - years postpartum or lactating. This equation can be calculated using commonly assessed clinical parameters (menopause confirmation) and interview questions that can be used by clinicians without access to research laboratories.  Phenotypic age will be determined using Levine’s PhenoAge expressed in years, which includes clinical blood parameters, albumin, alkaline phosphatase, creatinine, glucose, C-reactive protein, percent lymphocytes, mean cell volume, red cell distribution width, and white blood cell count. PhenoAgeAccel represents phenotypic age after accounting for chronological age and will be calculated.

AIM 3:
Three hundred (300) midlife participants aged 40-60 at Visit #1 will return for a second visit (Visit #2) as women in that age range are going through the period of greatest hormonal change (menopause transition), correlating with rapid changes in cardiometabolic and other health risks that may include accelerated phenotypic aging. Visit #2 will include collection of clinical, anthropometric, sociodemographic, psychosocial and structural data, with linked biospecimens and clinical lab tests in a manner similar to Visit #1. Lifetime E2 exposure, bioavailable E2 levels and ERα/ERβ, PhenoAgeAccel, mtDNA content, mitochondrial dysfunction, inflammation, and markers of immune cell senescence and exhaustion will be calculated as described in Aim 1 and 2 above. Weight gain between
visits (Aim 3c) will be assessed , and their change between study visits calculated as value at Visit #2 – value at Visit #1 divided by time between visits.

Review Summary: 
FINAL REVIEW SCORE:  3.6
3 out of 3 CAC/CLT members would participate if they met criteria
The submission is scientifically strong, well-structured, and addresses an important and under-researched issue that is aging and menopause in women living with HIV. The study’s purpose is clear, and it has strong potential to contribute meaningful knowledge that could improve health outcomes and inform women-centered care.

Strengths:
1. large and well-established cohort. - " have recruited 640/700 participants (Visit #1), held fourteen knowledge mobilization events, presented 26abstracts (posters/oral presentations), and published ten papers, with several more nearing submission."
2. A relevant and timely research question, a. -studying the biomarkers of inflammation, focusing on inflammation, and explore/examine underlying cause of immune dysregulation. This is very important as PLHIV again has little data, services, and or policy to support healthy aging. b. - AIM 2: we have selected the inflammatory plasma markers and assessed their distribution in a random sample (distributed for age, ethnicity, and number of non-HIV viruses)
3. Meaningful community engagement, including involvement of women living with HIV, Elders and a Community Advisory Board. Community members / community organizations are meaningfully involved in the study.

Concerns:
1. Besides the blood test for inflammatory markers, on p.11 of Consent Form – we hope the community visit questions (1-2 hours)-on demographics, lifestyle, mental, sexual, health services, experience with other stresses, stigma, and trauma, wellbeing, social support, and resilience are studied /analyzed on impact of aging 
and inflammation.
2. Several improvements are needed to better align with community needs. The participant experience is not clearly described, including visit expectations and time commitment. There are also concerns about participant burden, especially related to timed hormone testing, and the need to better address emotional sensitivity around topics like HIV and menopause.

Outcome: Approved with required and recommended changes.

Required Changes:
1. Simplify all participant-facing materials to plain language (Grade 8 level if possible).
2. Clearly describe the participant experience, including number of visits, time required, and what happens at each visit.
3. Provide clear details on blood sample collection (amount, frequency, purpose).
4. Expand and clearly explain risks and discomforts, including physical and emotional and mental considerations.
5. Clarify options to opt out of future use.
6. Clearly state voluntary participation and withdrawal rights in accessible language.
7. Include information on compensation and reimbursement (travel, childcare, honoraria).

Recommended Changes:
1. Fix typo of hep C in consent form -line 4.
2. Format end of page 7, page 8 -so title moves to next line to make sense to participants.
3. Create a community accessible document in plain language with summaries alongside technical sections.
4. Improve inclusivity by offering translated materials or interpretation support where possible.
5. Clearly explain how and when results will be shared with participants and the community.
6. Add supports to reduce participant burden, especially for timed hormone testing (e.g., flexible scheduling).
7. Strengthen visibility of community engagement, including roles of CAB and women living with HIV.
8. Specify what this means: This research will inform potential ways to promote healthy aging and support women-centered and informed decision-making in clinical care.
9. Simplify the consent form to reduce the lengthy 16 pages.
10. Include information on emotional and mental health supports available to participants.
11. Add a glossary or visual aids to help explain complex concepts. 
These changes would improve clarity, accessibility, trust, and participant experience, making the study more inclusive and community-centered
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