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Abstract: Since the implementation of effective combination antiretroviral therapy, HIV 

infection has been transformed from a life-threatening condition into a chronic disease. As people 

with HIV are living longer, aging and its associated manifestations have become key priorities 

as part of HIV care. For women with HIV, menopause is an important part of aging to consider. 

Women currently represent more than one half of HIV-positive individuals worldwide. Given 

the vast proportion of women living with HIV who are, and will be, transitioning through age-

related life events, the interaction between HIV infection and menopause must be addressed by 

clinicians and researchers. Menopause is a major clinical event that is universally experienced 

by women, but affects each individual woman uniquely. This transitional time in women’s 

lives has various clinical implications including physical and psychological symptoms, and 

accelerated development and progression of other age-related comorbidities, particularly car-

diovascular disease, neurocognitive dysfunction, and bone mineral disease; all of which are 

potentially heightened by HIV or its treatment. Furthermore, within the context of HIV, there 

are the additional considerations of HIV acquisition and transmission risk, progression of infec-

tion, changes in antiretroviral pharmacokinetics, response, and toxicities. These menopausal 

manifestations and complications must be managed concurrently with HIV, while keeping in 

mind the potential influence of menopause on the prognosis of HIV infection itself. This results 

in additional complexity for clinicians caring for women living with HIV, and highlights the 

shifting paradigm in HIV care that must accompany this aging and evolving population. 
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Introduction
The nature of the human immunodeficiency virus (HIV) pandemic has changed dramati-

cally since discovered over 33 years ago. Extraordinary progress has been achieved 

in the management of HIV with the advent of combination antiretroviral therapy 

(cART), which can effectively control viral replication, and has resulted in remark-

able reductions in HIV-associated morbidity and mortality.1–4 In today’s landscape, 

the reported life expectancy for a person newly diagnosed with HIV, in the context 

of access to cART, can approach that of the general population.5 One of the greatest 

medical victories of this generation has been the transformation of HIV from an acute, 

life-limiting infection to a chronic disease with incredibly effective treatment.2

In addition to the marked changes in morbidity and life expectancy, the evolving 

epidemiology of HIV infection has seen an escalating impact on women. Current 

data suggest that of the 35 million people living with HIV worldwide, 52% are 

women. The proportion of infected women varies geographically:6 in Sub-Saharan 

Africa, women represent approximately 57% of those with HIV,6 while in developed 

countries such as Canada and the USA, this proportion is markedly lower at 22% to 

23%.7,8 The vulnerability that women experience related to HIV, with respect to both 

the causes and consequences of infection, is a complex phenomenon resulting from 

biological and sociopolitical inequities.6,7 
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In earlier stages of the pandemic, the principal concerns 

surrounding HIV infection in women centered on sexual 

and reproductive health, largely due to the high rates of 

HIV infection among women of reproductive age and the 

risks of vertical transmission. However, in the current era of 

increasingly accessible and efficacious cART, and longer life 

expectancies, HIV in the context of increased age becomes 

a key clinical consideration.9,10 In 2011, 26% of individuals 

living with HIV in the USA were greater than 55 years of 

age.11 It is anticipated that by 2020, up to 70% of HIV infec-

tion will be in patients over the age of 70 years.12 Five percent 

of new infections in the USA are estimated to occur in those 

greater than 55 years of age, and older Americans are more 

likely to present in later stages of the disease.11 Consequently, 

issues pertaining to age-related comorbidities and other life 

events, including menopause, represent an emerging aspect 

of HIV care.9,13

The World Health Organization (WHO) defines natural  

menopause as the permanent cessation of menses. 

Specifically, this refers to a period of amenorrhea of at least 

12 months that is due to the loss of ovarian follicular activ-

ity, and occurs in the absence of any other physiologic or 

pathologic process.14,15 This is in contrast to other forms of 

menopause, in which an alternative etiology can be identified 

(Table 1).15 Natural menopause typically occurs between 

the ages of 50 and 52 years in developed nations, but there 

is considerable geographic variation with respect to age of 

onset throughout the world.16–20 As hormone production 

in the ovaries declines with age, and eventually ceases 

entirely, the menopausal transition occurs in three stages 

(Figure 1).21 Menopause is a complex clinical process that 

is uniquely experienced by each woman, and is associated 

with various biological and psychosocial changes including 

alterations in bone health, cognition, risk of other age-related 

comorbidities, and an array of physical and psychological 

symptoms.13,22–27 Women around the world from various cul-

tural groups, races, and religions have been found to report 

diverse biological, sociocultural, and psychological factors 

that influence their experiences and perceptions related to 

menopause.23,28,29 In women living with HIV, an intricate 

relationship between HIV and menopause appears to exist 

in that HIV may influence the natural history, experience, 

and complications of menopause, while menopause itself 

could potentially influence the course of HIV infection.28 

This bidirectional relationship between HIV infection and 

menopause confers an additional layer of complexity to the 

ongoing management of HIV-infected women as they age, 

and presents new and vaguely understood challenges for 

clinicians. 

Impact of menopause on HIV 
infection
Aging, menopause, and transmission 
of HIV
As individuals age, they continue to represent an important, but 

often overlooked, population at risk of acquiring HIV and other 

sexually transmitted infections (STIs).11,30 This has implications 

both from an individual and public health perspective. In 2010, 

approximately 5% of new HIV diagnoses in the USA occurred 

in adults greater than 55 years of age.11 Furthermore, older 

adults diagnosed with HIV tend to be diagnosed later on in the 

course of their disease, which can affect severity of immune 

dysfunction, response to treatment, and survival.11,31–34 In the 

USA in 2013, 27% of AIDS diagnoses, the most advanced 

stage of HIV infection,35 occurred in patients greater than 50 

years of age.11 Additionally, while 98% of patients diagnosed 

with HIV between the ages of 20–29 years in the USA will 

survive beyond 12 months, the prognosis for new diagnoses 

in older adults is substantially lower. The proportion of those 

who survive for more than 1 year after diagnosis declines 

with increasing age, from 86% among those diagnosed at ages 

50–59 years, to 82% among those aged 60–64 years, and 73% 

in those diagnosed at age 65 years and older.11 

The primary mode of HIV transmission and acquisition 

in people over the age of 50 years is through sexual con-

tact.11 While sexual activity does decline with age, many 

Table 1 Classification of menopausal states14,15,22

Term Definition

Natural menopause Permanent cessation of menstruation resulting from a loss of ovarian follicular activity; diagnosis is made 
retrospectively after 12 months of amenorrhea in the absence of any other pathological or physiological cause

Perimenopause The period immediately prior to menopause, when the endocrinological, biological, and clinical features of 
approaching menopause commence, and the first year after menopause

Premature menopause
(or premature ovarian failure)

Menopause that occurs at an age less than two standard deviations below the mean established for the reference 
population; generally, refers to menopause prior to the age of 40 years

Induced menopause Cessation of menstruation that follows either surgical removal of both ovaries (with or without hysterectomy) 
or iatrogenic ablation of ovarian function (including chemotherapy or radiation therapy)
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older individuals will continue to remain sexually active 

after the age of 50 years.11,30,36–38 In an assessment of sexual 

behavior in adults in the USA, 59% of women aged 55–59 

years had engaged in sexual activity in the past year.30,39 

A similar study of adults over the age of 60 years in the 

USA found that 71% of men and 51% of women remained 

sexually active.30,40 Furthermore, 30% of women in their 70s 

and 20% of those in their 80s engaged in some measure of 

sexual activity.30,40 Older adults will report sexual activity 

regardless of marital status, and may continue to engage in 

diverse sexual activities including vaginal-penile intercourse, 

oral sex, and receptive and insertive anal intercourse.30,39–42 

These individuals, therefore, retain traditional risk factors 

for HIV acquisition. Condom use is an effective measure to 

prevent sexual transmission of HIV. However, with reduced 

fertility in the later years, condom use has been found to 

decline.43–46 The lack of condom use in older adults may 

be further explained by the misperception that they are at 

minimal risk of contracting HIV and other STIs.37,47 In fact, 

in an analysis of responses from 12,366 adults aged 50 years 

and older in the 2009 National Health Interview Survey in 

the USA, 84.1% believed they had zero chance of becoming 

infected with HIV.47 This underestimation of HIV-acquisition 

risk in older patients also extends to their physicians.11,37,48–50 

For example, one study demonstrated that among individuals 

aged 58–93 years, of whom 57% were sexually active after 

the age of 60 years, 11% had received STI/HIV counselling 

from their physicians, and only 4% had ever been offered an 

HIV test.37 For postmenopausal women specifically, physi-

ologic changes such as vaginal dryness, vaginal atrophy, and 

decreased libido likely contribute to reduced sexual activity. 

However, these changes in vaginal tissue may also increase 

biologic predisposition to acquiring HIV infection, even with 

reduced sexual contact.6,9,11,51,52 Therefore, it is important that 

physicians and other health care providers continue to discuss 

sexual behaviors with their aging patients, and counsel them 

on strategies to prevent HIV and other STIs. It  is equally 

critical that HIV testing be offered to older adults who remain 

sexually active. 

 Continuation of sexual activity into older age has also 

been demonstrated in the HIV-positive population.32,36,53 In an 

assessment of women aged 40–57 years in the Women’s 

Interagency Health Study (WIHS), a prospective cohort study 

of HIV-positive and -negative women in the USA, 73%–74% 

Figure 1 The stages of the menopausal transition in women.
Notes: **Approximate expected level based on assays using current international pituitary standard. From Harlow SD, Gass M, Hall JE, et al. Executive summary of the 
stages of reproductive aging workshop +10: addressing the unfinished agenda of staging reproductive aging. Menopause. 2012;19(4):387–395.21 With permission from Wolters 
Kluwer Health, Inc. Copyright ©2012.
Abbreviations: FSH, follicle-stimulating hormone; FMP, final menstrual period; AMH, anti-Mullerian hormone.
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of HIV-positive women remained sexually active.36 This 

included women with detectable and undetectable viral 

loads.36 With increasing age, there were similar patterns 

of reduced sexual activity between sero-positive and sero-

negative women in the cohort.36 Similarly, a study of 123 

HIV-positive women over the age of 50 years in the UK 

found that 60% remained sexually active.32 Unfortunately, 

up to one-third of older, HIV-infected patients report hav-

ing unprotected intercourse, including with serodiscordant 

partners.36,53 While limited reproductive potential and under-

estimation of STI acquisition risk have been postulated as the 

reasons for low condom use in older adults, additional factors 

among people with HIV, including fear of HIV-related stigma 

and forced disclosure of HIV status, may also contribute to 

suboptimal condom use.11,43,44,54–56 Studies exploring condom 

use among postmenopausal women with HIV have suggested 

that approximately 70% use condoms.54,55,57 In the WIHS, 

menopausal status itself was not found to impact condom 

use in HIV-positive women; however, overall condom use 

was reported in only 74% of premenopausal and 70% of 

postmenopausal women.54 When adjustments for sero-status 

were performed in a multivariable model, no significant dif-

ference in condom use was found between the HIV-positive 

and HIV-negative women.54 

In addition to the aforementioned need for improved 

condom use in older adults, prevention strategies specific to 

HIV-positive individuals also include “treatment as preven-

tion”. This strategy is garnering increased attention in light 

of the evidence showing that there is minimal risk of HIV 

transmission from people on cART with fully suppressed 

viral loads.58,59 Treatment as prevention can be an important 

HIV prevention strategy among older adults. However, clini-

cians should promote safer sex practices in all of their adult 

patients for the prevention of other STIs.

Studies have also attempted to determine if menopausal 

status affects cervical shedding of the HIV virus, thereby 

increasing the risk of sexual transmission. However, these 

results have been inconsistent. An in vitro study of ecto-

cervical tissues from pre- (,45 years) and postmenopausal 

(.55 years of age) women, in which tissue samples were 

ex vivo infected with HIV-1 virus after hysterectomy, found 

higher levels of viral transcription in postmenopausal vs 

premenopausal samples.60 This could potentially have clinical 

implications if recently infected postmenopausal women, in 

the setting of already reduced condom use, are more likely to 

transmit the virus to others because of higher cervical viral 

shedding. However, this finding has not been replicated in 

any in vivo studies. Melo et al61 performed a cross-sectional 

study of pre- and postmenopausal, HIV-positive women in 

Brazil. They found no association between menopausal status 

and in vivo cervico-vaginal viral shedding; rather, degree of 

shedding was, as expected, associated with plasma viral load 

and vaginal pH.61 Once again, this emphasizes the importance 

of antiretroviral treatment and virologic suppression in the 

HIV prevention armamentarium. 

Menopause and progression of HIV
As women with HIV transition through menopause, the 

progression of their infection and response to treatment in 

the setting of altered reproductive hormones is a key con-

sideration. Older patients with HIV who are not on cART 

have lower baseline CD4 counts than younger patients.31  

A component of this is likely related to age, as lymphocyte 

subsets, including CD4 counts, have been found to decrease 

with increasing age in non-HIV-infected adults.62 In those 

with HIV, timing of diagnosis is also a potential contributor. 

Older individuals are less likely to be tested for HIV and are 

more likely to be diagnosed with HIV later on in the course 

of the disease.11,31 This can result in lower CD4 set points at 

the time of antiretroviral initiation and a blunted response 

to treatment.11,28,31,63–65 However, menopausal status itself 

may also contribute to lower CD4 counts.28 With age and 

menopause, quantity of thymic tissue is reduced, which has 

implications for immunologic status.28 In a study of 382 

HIV-positive women not on cART, with a known period 

of sero-conversion, a regression analysis modeling CD4 

decline found a trend for postmenopausal women having 

lower CD4 counts 3 years after sero-conversion compared 

to premenopausal women (333 cells/μL vs 399 cells/μL, 

P=0.09).66 However, this result did not achieve statistical 

significance and furthermore, there was no difference in the 

rate of CD4 decline.66 

More recent studies have generally yielded promis-

ing results, finding that menopausal status itself does not 

influence response to antiretroviral treatment.67,68 In 267 

treatment-naïve women living with HIV, 47 of whom were 

postmenopausal, CD4 and viral load response to antiretroviral 

initiation did not differ between those who were pre- and 

postmenopausal.67 Postmenopausal women were able to 

maintain viral suppression through a 96-week follow-up 

period.67 Similarly, in a prospective cohort study of 383 

antiretroviral-naïve, HIV-infected women in Brazil (85% 

premenopausal and 15% postmenopausal), menopausal 

status had no effect on treatment response at 24 months 

post-initiation of therapy.68 Pre- and postmenopausal women, 

with similar baseline CD4 counts (231 cells/mm3 compared 
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to 208 cells/mm3, P=0.14), were equally likely to achieve 

virologic suppression. Interestingly, postmenopausal women 

had a lower median CD4 response than premenopausal 

women at the 24-month postantiretroviral therapy (ART) 

time point (184 cells/mm3 vs 273 cells/mm3, P=0.02); how-

ever, when this analysis was restricted to the women who 

achieved a viral load ,400 copies/mL, there was no longer 

a difference in CD4 response (P=0.27).68 

With increased age and menopause, alterations in drug 

pharmacokinetics may result from changes in volume of dis-

tribution and renal and hepatic clearance, which may further 

have implications for treatment responses and toxicities in 

elderly patients.69 Gervasoni et al attempted to determine if 

antiretroviral levels were affected by menopause. They found 

that between 28 pre- and 22 postmenopausal women, there 

was no difference in plasma levels of tenofovir (TDF), a com-

monly used nucleotide reverse transcriptase inhibitor (NRTI).70 

Similarly, Cottrell et al found no difference in steady-state 

area under the curve plasma levels of the integrase inhibitor, 

raltegravir, between HIV-positive pre- vs postmenopausal 

women.71 Nevertheless, increased plasma drug concentrations 

are known to occur in elderly patients,72 and clearly need to be 

considered in the management of menopausal HIV-positive 

women as they could be at higher risk of drug toxicities than 

their younger, premenopausal counterparts.73 However, an 

independent effect of menopausal status on antiretroviral 

pharmacokinetics has not been established. 

Impact of HIV infection on 
menopause
Age of menopause
Natural menopause typically occurs between the ages of 50 and 

52 years.16,17 However, average age of menopause displays sig-

nificant country-to-country variation and therefore, an exami-

nation of the age of onset of menopause in any subpopulation 

requires comparison to the national average.18,20 Most studies 

operationalize the term “early menopause” as menopause 

occurring between the ages of 40 and 45 years,13–15,19,22,74 and 

premature menopause (sometimes referred to as premature 

ovarian failure) as menopause occurring before the age of  

40 years (Table 1).14,15,22 Early and premature menopause have 

important clinical implications. They are linked to altera-

tions in mood and sexual function, declines in quality of life, 

development of comorbidities such as cardiovascular disease, 

osteoporosis, and fragility fractures, and have been associated 

with earlier mortality.22,75–79 Therefore, an understanding of 

which populations are at increased risk of early and premature 

menopause is important for the counseling and management 

of female patients, as well as for the assessment of hormone 

therapy (HT) initiation if clinically indicated.9 

Within the HIV-positive community, several reports have 

demonstrated that the average age of menopause is lower 

than the general population, and that women with HIV are 

at higher risk of developing early and premature menopause 

(Table 2).13,19,32,80–84 In a study of 268 women living with HIV 

in Thailand, the average age of menopause was 2.2 years 

earlier than the national average.82 In this study, the earlier 

age of menopause occurred independent of immunologic 

(CD4 count and viral load) and socio-demographic vari-

ables (age of menarche, marital status, parity, education, or 

income). Calvet et al19 assessed 667 HIV-positive women 

in Brazil, and found that median age of menopause was 

48 years (interquartile range: 45–50 years), which is lower 

than the average age of menopause in the general popula-

tion. Additionally, 27% of women in this study experienced 

menopause before 45 years of age.19 In the USA, age of 

menopause onset in women living with HIV has ranged from 

46 to 50 years across various studies.13,80,81,83,84 Fantry et al 

demonstrated that in 120 HIV-positive women, 35% reported 

early menopause,13 while Schoenbaum et al found that 26% 

of HIV-positive women in New York experienced premature 

menopause, significantly higher than the 10% reported in 

the HIV-negative counterparts.81 Conversely, other studies 

have failed to demonstrate an earlier age of menopause when 

comparing HIV-positive and HIV-negative women.74,83,85  

In a prospective cohort study of women living with HIV in 

France, the median age of onset of menopause was 49 years 

(interquartile range: 40–50 years), which was comparable to 

the general population in France.74,86 However, it is impor-

tant to note that in this study, 22% of women reported early 

menopause and 12% experienced premature menopause.74 

Cejtin et al performed a study of 1,335 women in the WIHS, 

and found no difference in the mean age of menopause 

between sero-positive (47.7 years) and sero-negative women  

(48 years).83,87 However, in a follow-up study of 1,431 women 

in the same cohort, the median age of menopause onset in the 

entire sample was 47 years, which is lower than the national 

average in the USA.85 This raises the possibility that the entire 

patient population was at risk of early menopause, thereby 

impairing the ability to demonstrate a difference between 

those with and without HIV infection. Alternatively, this 

study has been the only one to examine the age of menopause 

with a biochemical confirmation of ovarian failure, which 

may result in a more accurate assessment of menopause 

than self-report. Fantry et al also failed to show an earlier 

age of menopause in HIV-positive women in Baltimore.13 
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In this study, median age of menopause was 50 years (95% 

confidence interval 49–53); however, 55% of menopausal 

women reported early menopause (,45 years), and 35% 

reported premature ovarian failure (,40 years), which is 

substantially higher than the 5% and 1% of early menopause 

and premature ovarian failure reported in the general popula-

tion, respectively.13,22 Unfortunately, this study did not enroll 

an HIV-negative control group for comparison, and the small 

sample size limits the interpretation of these proportions. 

The association between HIV-positivity and early meno-

pause is likely multifactorial and subject to confounding 

by other factors, which contributes to variation in patient 

populations, and limits the ability to compare studies. It has 

been consistently shown that several risk factors for early 

menopause, including African–American ethnicity,74,81,85,88–90 

smoking,19,81,84 and substance use,74,81 are more prevalent 

in HIV-positive patients and can affect the age of meno-

pause.28 Additionally, the assessment of age of menopause 

is complicated by the subjective nature of the diagnosis. The 

WHO defines menopause based on a self-report of cessa-

tion of menstruation, but does not require an evaluation of 

any biochemical parameters, such as reproductive hormone 

levels.14,15 While this may be appropriate for the general 

population, it is potentially problematic in women living 

with HIV. In this population, the higher risk of menstrual 

irregularity, anovulation, and amenorrhea confounds the abil-

ity to accurately assess onset of menopause.18,85,91–93 Cejtin 

et al demonstrated this phenomenon in the aforementioned 

WIHS study. In this cohort, being HIV-positive was associ-

ated with a nearly twofold increased risk of having a period 

of amenorrhea lasting $12 months.85 Furthermore, of the 

136 women with more than 1 year of amenorrhea, less than 

half (46.7%) had biochemical evidence of menopause with 

an elevated follicle-stimulating hormone, compared to 68.8% 

in the HIV-negative group. This indicated an independently 

higher risk for women with HIV to have amenorrhea in the 

absence of menopause, with an odds ratio of 3.16.85 Amen-

orrhea without menopause was more common in those with 

lower albumin, history of AIDS-defining illness, reduced 

income, and non-Hispanic ethnicity, highlighting a potential 

contribution of more severe illness and poorer nutritional 

status.85 Similarly, in a study of stored serum samples from 

HIV-positive women aged 20–42 years, 48% demonstrated 

evidence of anovulation, which was associated with lower 

CD4 counts.91 Therefore, in women with HIV, biochemical 

confirmation of menopause may be warranted, as this may 

have implications for contraception counselling, as well as 

screening for and management of menopause-associated 

comorbidities.85 Fe
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The influence of immunologic status and virologic control 

on risk and age of menopause among women with HIV has 

been inconsistent. While some studies have demonstrated 

a correlation between lower CD4 count and higher risk of 

early menopause,19,74,81,83 other studies have failed to confirm 

this relationship.13,85 

Symptoms of menopause
The exact role and impact of HIV infection on the experi-

ence of menopause is far from certain. Women living with 

HIV may report a different experience of and attitude toward 

menopause. Menopausal symptoms are contextually depen-

dent, subject to influence by an array of biological, psycho-

social and cultural factors, and are uniquely experienced by 

each individual woman.25–29,80,94 HIV-positive women may be 

more likely to experience menopausal symptoms than those 

without HIV infection; however, a consistent association 

has not been found. Furthermore, defining the relationship 

between HIV and menopausal symptoms is complicated 

by the difficulty in reliably distinguishing between symp-

tomatology due to aging and menopause vs that due to HIV 

infection itself and the effects of ART.85,95,96

There has been some indication that women with HIV 

may be more likely to experience vasomotor symptoms when 

transitioning through menopause (Table 3).80,82,94,97 In their 

study of HIV-positive Thai women, Boonyanurak et al found 

that postmenopausal status was, not unexpectedly, associ-

ated with more vasomotor night sweats and change in sexual 

desire when compared to premenopausal women with HIV.82 

However, all women in this study were HIV-positive. There-

fore, the study findings indicate that women with HIV still 

experience the typical symptoms of menopause, but does not 

allow for a differentiation of symptom experience between 

those with and without infection. On the other hand, Ferreira 

et al did find that HIV infection was independently associated 

with a 65% higher risk of reporting menopausal symptoms.80 

Similarly, in 66 women living in the USA, those with HIV 

reported a greater severity of hot flashes when compared to 

women without HIV.97 However, these findings have not 

been consistently reported in the literature, and there have 

been several studies that have not demonstrated a relationship 

between HIV-positivity and vasomotor symptoms.27,94,98–101 

Lui-Filho et al found that vasomotor symptoms were asso-

ciated with menopausal status, as expected, but were no 

different between sero-positive and sero-negative women in 

Brazil.27 Additionally, a comparison between HIV-positive 

and HIV-negative women living in New York City found no 

difference in the prevalence of hot flashes or vaginal dryness 
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between the two groups.98 These contradictory findings also 

extend to the relationship between immunologic status and 

experience of symptoms. While one study has found that 

lower CD4 counts are associated with increased vasomotor 

symptoms,94 others have found no association80,82 or even the 

opposite in that symptoms were more prevalent in women 

with higher CD4 counts.84 Therefore, a clear association has 

not been established. 

Mental health considerations in the postmenopausal 

period are also of particular importance. However, the rela-

tionship between mental health, HIV infection, and other 

socio-demographic confounders presents a multifaceted and 

complex picture. The menopausal transition itself, and the 

accompanying symptoms, regardless of HIV sero-status, 

can be associated with sleep disturbances, depression, and 

changes in cognition.94,102 Several studies have reported wors-

ened mental health outcomes among women with HIV in the 

postmenopausal period, including panic attacks, depressive  

symptoms, and sleep disturbances.80,97,99,102–105 However, 

other studies have failed to replicate this finding.27,82,99,102,106,107 

Depressive symptoms are also more likely to occur in women 

who are experiencing menopausal symptoms94,102,108–110 and 

have been associated with reduced quality of life,25,111 a nega-

tive attitude towards menopause,28,112 and decreased adherence 

to therapy.113,114

The impact of menopause and depressive symptoms on 

cognition is also an important consideration in HIV, as the 

virus is found in central nervous system tissue and is asso-

ciated with the HIV-associated neurological disorders.115,116 

Studies have suggested that compared to men, women with 

HIV are more likely to have lower education levels and 

increased difficulty accessing ART, which may result in their 

being more vulnerable to the development of HIV-associated 

neurological disorders and dementia.107,116,117 In a study of 

41 women (20 HIV-positive and 21 HIV-negative) in Italy 

aged 65 years and older, women with HIV had worse perfor-

mance on tests of executive function, processing speed, and 

verbal learning than age-matched, HIV-negative controls.107 

Depression and anxiety can exacerbate these cognitive 

changes.99,115,116 In a study of 708 HIV-positive and 278 

HIV-negative women living in the USA, women with HIV 

had a poorer performance on tests of verbal learning than 

those without HIV. While this study did not find an indepen-

dent association between menopausal status and cognitive 

performance, verbal learning was negatively influenced by 

symptoms of anxiety, and was likely also influenced by 

poorer socioeconomic status.99 Therefore, if women with 

HIV are truly more likely to experience depression and 

anxiety, either independently or due to the menopausal 

transition and its myriad of symptoms and complications, 

cognitive function may also be affected. 

These differential and contradictory findings with respect 

to HIV and menopausal symptoms may be related to dif-

ferences in the study populations, which makes a direct 

comparison between study results difficult. Differences 

in socioeconomic status and ethnicity have been shown to 

influence symptoms and attitudes toward menopause and 

are likely contributing to the variation in findings.80,94,109,118 

Women of African–American ethnicity have been found 

to report more symptoms of menopause when compared 

to Caucasian and Hispanic women.101 Additionally, lower 

education, poverty, and receipt of social assistance are 

associated with more menopausal symptoms and may be 

more prevalent in the HIV-positive community.27,80,94,109,118 

Method of menopausal symptom assessment is also a key 

consideration. It has been found that women with HIV 

may be unable to distinguish between symptoms related to 

menopause vs those related to HIV itself and ART.95,98 They 

are also less likely than HIV-negative women to have knowl-

edge of what to expect when going through the menopausal 

transition, which could potentially influence their expecta-

tions of aging and have a negative impact on mood if they 

do not understand why certain symptoms are occurring.95,98 

These findings may be related to the earlier age of meno-

pause in HIV-infection, in which case symptoms might be 

misattributed to HIV itself because menopause would be 

unexpected.98 Lower education and socioeconomic status in 

certain study populations may also partially explain these 

misperceptions.95 Therefore, it is important for clinicians 

to discuss aging and menopause with their HIV-positive 

patients, so that they can be better prepared for any changes 

or symptoms they might develop. 

Hormone therapy has been shown to have beneficial 

effects in certain women with menopause, particularly with 

respect to vasomotor symptoms and bone health.84,119 How-

ever, practitioners may be reluctant to provide HT to women 

with HIV for fear of worsening HIV status, or due to concerns 

regarding toxicity, increased pill burden, and/or drug–drug 

interactions with ART.84 Consequently, rates of HT use in 

HIV-positive women are typically very low at approximately 

10% or less.13,32,84,120 There have been no published studies 

examining the utility and/or safety of HT in women with HIV, 

and there is limited data on use of HT in women on cART. 

Though there may be drug–drug interactions between HT and 

some protease inhibitors (PIs) and non-nucleoside reverse 

transcriptase inhibitors (NNRTIs), including fosamprenavir 
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(PI) and efavirenz (NNRTI), newer antiretroviral agents 

likely do not possess the same pharmacologic concerns.9 

Prolonged HT has been associated with other medical com-

plications such as breast cancer, thromboembolic disease, 

and cardiovascular disease. Therefore, current HIV primary 

care guidelines are similar to those for the general popula-

tion and suggest that HT, if used, should be provided at the 

lowest effective dose and for a limited time only.121 However, 

HT is likely being underutilized in women with HIV and 

should be considered for those who might otherwise benefit 

due to severe menopausal symptoms, as long as there are no 

contraindications to therapy.32 

Bone mineral density (BMD)
The higher prevalence of amenorrhea and earlier age of meno-

pause that accompany HIV infection in women predisposes 

them to earlier and more severe bone loss when compared 

to those without HIV. Osteoporosis, a disorder character-

ized by decreases in bone density and quality and increased 

susceptibility to fracture, represents a significant global 

health burden, particularly for postmenopausal women.120,122 

The WHO operationally defines osteoporosis as having a 

BMD score of 2.5 or more standard deviations below the 

mean for young, healthy women (ie, a T-score #2.5).122–124 

Osteoporosis affects more than 75 million people in devel-

oped countries; globally, it is responsible for more than 8.9 

million fractures per year,124 and leads to reductions in quality 

of life, and a higher risk of morbidity and mortality.120,125,126 

While increased age and postmenopausal status are the two 

most important factors predisposing to low BMD and osteo-

porosis, a variety of additional factors, including lifestyle 

behaviors, chronic medical conditions and medications, also 

contribute to bone loss.122,127,128 HIV is an important risk factor 

for impaired bone health.120,122,129–134 The prevalence of low 

BMD among those with HIV ranges from 30% to 70%,131,134 

while up to 15% of patients with HIV have osteoporosis.135–137 

However, the development of bone disease in HIV is likely 

a multifactorial process that includes the effects of HIV 

infection itself, higher prevalence of other osteoporosis risk 

factors, as well as the impact of ART.9,23,120,122,132–134,138–142 

Several studies have demonstrated that patients with HIV 

are more likely to experience additional osteoporosis risk 

factors including cigarette smoking and alcohol use, African–

American or Hispanic ethnicity, decreased body mass index, 

vitamin D deficiency, chronic steroid use, amenorrhea, and  

hypogonadism.9,23,122,127,128,131,134,143–154 However, there is 

evidence that HIV infection itself, independent of its asso-

ciation with these other factors, contributes to bone loss  

(Table 4).120,122,129,132,133,141,142,144,147,148,155,156 A meta-analysis has 

shown that HIV is associated with a 6.4-fold increased risk of 

osteopenia/low BMD and a threefold increased risk of osteo-

porosis.129 In a cross-sectional study of 120 women over the 

age of 40 years, those with HIV who were postmenopausal 

had a lower mental index and antegonial depth on panoramic 

jaw X-ray examination when compared to those without HIV, 

while premenopausal HIV-positive women only had lower 

antegonial depth than HIV-negative women.156 Yin et al have 

performed several studies demonstrating lower BMD in 

women with HIV (Table 4). In a cross-sectional study of HIV-

positive, postmenopausal women, mean BMD in the lumbar 

spine and total hip were significantly lower when compared to 

historical matched controls.144 Additionally, those with HIV 

were more likely to have documented osteoporosis based on 

T-scores at the lumbar spine (43% vs 23%) and hip (10% 

vs 1%) when compared to the HIV-negative controls.144 In a 

longitudinal cohort of women in New York, adjusted analyses 

demonstrated that HIV-positivity was associated with lower 

BMD at the lumbar spine and total hip, and that women 

with HIV were also more likely to have higher levels of 

markers of bone turnover.132 However, this did not translate 

to a higher risk of fragility fracture in this population.132 

In a subsequent study of HIV-positive and HIV-negative 

women, HIV status was not associated with an increased 

risk of fracture, nor was CD4 count or use of ART.149 While 

some studies have corroborated Yin et al’s findings132,149 that 

fracture incidence does not increase with HIV,142 other studies 

have found evidence to the contrary.146,157–162 In a Canadian 

study of 137 HIV-positive patients and 402 HIV-negative 

controls, those with HIV had a 1.7-fold higher lifetime risk 

of fragility fracture.146 Similarly, association between bone 

loss and CD4 count among women with HIV has also been 

inconsistent.120,122,129,132,135,144,145,147,163–165

Antiretroviral therapy has been associated with a decline in 

BMD within the first 1–2 years of therapy.122,129,134,138,139,166–168  

However, the relationship between long-term ART and bone 

health is not as clear, and bone loss may stabilize with ongoing 

therapy.120,128,138,147 In vitro studies have shown several antiret-

rovirals cause changes in bone metabolism; zidovudine (AZT), 

an NRTI,169 and ritonavir, a PI,140 are associated with increased 

osteoclast activity, while TDF causes renal phosphate wast-

ing and predisposes to osteoporosis.137,167,168,170,171 However, 

while TDF use has consistently been shown to cause bone 

loss,137,141,167,168,171 clinical studies examining other antiretrovirals 

have not necessarily confirmed the in vitro findings.141,147,167,172 

For example, in a study of 300 HIV-positive women, ART use 

overall was not associated with a decrease in BMD, and AZT 
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ntwas found to be protective against bone loss.141 Another study 

found that NRTI use was associated with BMD decline.173 

Similarly, the relationship between PIs and BMD is inconsist

ent,120,128,134,145,155,167,174–177 while NNRTIs and integrase inhibi-

tors, particularly raltegravir, appear to have less of an impact 

on bone health.122,137,149,178,179 

Given that HIV is associated with changes in BMD, 

some experts suggest that HIV should be included in the list 

of medical conditions that cause secondary osteoporosis.131 

However, regional osteoporosis guidelines vary in their 

recommendations regarding screening (Table 5).121,131,180,181 

Most guidelines suggest that osteoporosis risk be estimated 

based on a comprehensive clinical tool (such as the Fracture 

Risk Assessment Tool [FRAX])182 to calculate a 10-year 

fracture risk (Table 6).123,131,183 HIV is not included in this 

clinical tool. In 2015, specific guidelines were published 

for management of bone disease in individuals with HIV 

(Tables 5 and 7).131 These guidelines suggest that all HIV-

positive individuals should be assessed for their fracture 

risk, based on the clinical tool suggested in their appropri-

ate regional guideline. HIV-positive individuals with one 

major risk factor for osteoporosis (such as men $50 years 

and postmenopausal women) should undergo screening 

with dual-energy X-ray absorptiometry (Table 6).131,134 

If no major risk factor exists, patients should be assessed 

according to age-specific recommendations: for men and 

premenopausal women $40  years of age, fracture risk  

should be calculated and those at intermediate-to-high 

risk should undergo dual-energy X-ray absorptiometry 

screening.131 

With respect to management, those with HIV should 

be managed as per the general population, including both 

lifestyle modifications and pharmacologic therapy where 

appropriate (Table 7). Secondary causes of bone loss should 

be excluded. Many patients with HIV will have risk fac-

tors for vitamin D deficiency, and should be assessed for 

supplementation if insufficiency or deficiency exists.122,131,184 

Bisphosphonates do not have significant interactions with 

ART and are considered safe for use in those with HIV.122 

Alendronate and zoledronic acid are the preferred agents in 

HIV as they have been evaluated and found to be effective in 

this population.122,131,185–190 If bisphosphonates cannot be used, 

teriparatide is the suggested second-line agent, though it has 

not been specifically studied in patients with HIV.122,134 For 

the most part, the benefits of ART with respect to virologic 

control are considered to outweigh the risks of potentially 

exacerbating bone loss. However, in those patients who are 

at high risk of fracture based on a comprehensive clinical 
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Table 6 Interpretation of fracture risk assessment and DEXA scores in assessment of bone disease

Source Result Interpretation

Risk of Fracturea #10% risk of major osteoporotic fracture in 10 years Low risk
10%–20% risk of major osteoporotic fracture in 10 years Moderate risk
$20% risk of major osteoporotic fracture in 10 years and/or 3% risk of hip fracture High risk 

DEXA scanb T-score .-1.0 Within normal limits
T-score #-1.0 but .-2.5 Osteopenia
T-score #-2.5 Osteoporosis

Notes: aBased on a validated clinical tool such as the FRAX182 or the Canadian Association of Radiologists and Osteoporosis Canada (CAROC) tool.123 bUse T-scores 
for postmenopausal women and men aged $50 years; use z scores for patients aged ,50 years; based on the femoral neck score.124 Reproduced from Brown TT, Hoy J, 
Borderi M, et al. Recommendations for evaluation and management of bone disease in HIV. Clin Infect Dis. 2015;60(8):1242–1251,131 by permission of Oxford University Press. 
Copyright ©2015.
Abbreviations: FRAX, Fracture Risk Assessment Tool; DEXA, dual-energy X-ray absorptiometry.

Table 7 2015 Guidelines for management of bone disease in patients with HIV

Source Year of 
publication

Patient population Recommendation for 
repeat screening

Recommendations for 
management

Brown et al. 
Recommendations 
for evaluation and 
management of 
bone disease in HIV. 
Clin Infect Dis.131

2015 Patients younger than 40 years No routine screening 
suggested; assess when 
develop major risk factor or 
become .40 years of age 

All patients:
	 Adequate calcium intake
	 Adequate vitamin levels and 

supplementation if requiredb

	 Lifestyle modifications
	 Smoking and alcohol 

cessation
	 Falls prevention
	E xercise

Patients aged 40–50 years with a 
low 10-year fracture risk based 
on FRAX (no DEXA required)

Monitor FRAX every 
2–3 years

Patients with moderate 10-year 
fracture risk:
	 FRAX $10% but ,20%
	 Lowest T-score .-2.5
	 No history of hip or vertebral 

fracture

	 Repeat DEXA in 1–2 years 
if advanced osteopenia 
(T-score between -2.00 
and -2.49)

	 Repeat DEXA in 5 years if 
mild osteopenia (T-score 
between -1.00 and -1.99)

Patients with clinical 
osteoporosis:
	 Patients with high 10-year 

fracture riska

	 T-score ,2.5 at FN, TH or LS 
on DEXA scan

	 Previous hip or vertebral 
fracture

Repeat DEXA in 2 years Exclude secondary causes of 
osteoporosisc

Treat osteoporosis as per 
general population:
	 Bisphosphonates first-line 

therapy (alendronate or 
zoledronic acid preferred)

	 Review therapy at 3–5 years
Consider avoiding TDF or 
boosted PIs if low BMD or 
osteoporosis (but benefits of 
ART outweigh risks)

Notes: a$20% risk of major osteoporotic fracture in 10 years and/or $3% risk of hip fracture (with or without incorporation of BMD result); based on validated clinical 
tool such as the FRAX. bCheck vitamin D levels in those with low BMD or previous fracture or risk factors for vitamin D deficiency (dark skin, sun avoidance, malabsorption, 
obesity, chronic kidney disease, or on treatment with efavirenz); supplemental vitamin D if deficient and target level .30 µg/L. cSecondary causes of osteoporosis include: type 
1 diabetes mellitus, osteogenesis imperfecta in adults, untreated long-standing hyperthyroidism, hypogonadism, or premature menopause (,45 years), chronic malnutrition, 
malabsorption, and chronic liver disease. Reproduced from Brown TT, Hoy J, Borderi M, et al. Recommendations for evaluation and management of bone disease in HIV. Clin 
Infect Dis. 2015;60(8):1242–1251,131 by permission of Oxford University Press. Copyright ©2015.
Abbreviations: BMD, bone mineral density; ART, antiretroviral therapy; PIs, protease inhibitors; TDF, tenofovir disoproxil fumarate (Viread®); FN, femoral neck; TH, total 
hip; LS, lumbar spine; FRAX, Fracture Risk Assessment Tool; DEXA, dual-energy X-ray absorptiometry.
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assessment, clinicians may consider avoiding TDF or PIs if 

reasonable alternatives are available.131,134 

Future directions
While the body of evidence continues to grow, further 

research regarding the complex interaction between HIV 

and menopause is needed. Larger studies are required to 

determine if menopause affects antiretroviral pharmacokinet-

ics and response to therapy. The influence of menopause on 

cervico-vaginal shedding of the HIV virus may have implica-

tions for risk of transmission and should be further evaluated. 

It will also be important to determine if earlier self-report of 

menopause is truly due to an earlier age of onset in women 

with HIV, or is confounded by a higher risk of amenorrhea 

without menopause. Therefore, future studies should con-

sider including biochemical confirmation of menopause in 

order to better define this relationship. There are currently no 

studies specifically examining the efficacy and safety of HT 

in women with HIV, which likely contributes to underuse in 

this population. Finally, ongoing monitoring of bone health 

in the context of newer antiretrovirals, particularly with 

the introduction of tenofovir alafenamide fumarate, will be 

important to ensure that women are on safe and optimal anti-

retroviral regimens as they transition through menopause. 

Conclusion
Menopause is a pivotal life event for women, but each individual 

woman will have her own unique experience of the process. 

HIV infection is potentially associated with an increased risk of 

earlier menopause, more prevalent and pronounced menopausal 

symptoms, and likely exacerbates the changes in bone health 

that accompany the menopausal transition. Increasing age and 

menopause do not result in a cessation of sexual activity, but can 

affect the degree to which individuals perceive themselves to 

be at risk of transmitting and acquiring HIV infection, and can 

influence their engagement in safe sexual practices. Therefore, 

as patients with HIV live longer in the era of effective cART, 

the management of HIV infection will continue to increase 

in complexity. This management must occur in conjunction 

with the screening and management guidelines for age-related 

comorbidities, and must include an evaluation of the potential 

interactions between HIV, sexual behaviors, and other pivotal 

life events, including menopause. 
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