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Abstract
The topics presented reflect the changing and diverse nature of HIV in the era
of HAART.
Changing characteristics at the Royal Free Hospital (RFH)

Between 1992 & 2000 the proportion HIV cases that are in heterosexuals and in
black Africans (women in particular) has increased. There has been evidence of
improving survival after HAART (in terms of increasing age and CD4 counts and
decreasing viral loads over time). However, the CD4 count at diagnosis has
fallen and the proportion of patients presenting with AIDS at HIV diagnosis
remains high.
Gender and response to HAART

The possible influence of gender on response to HAART was examined in the
RFH and EuroSIDA cohorts. Virological outcomes were similar in males and
females although the results suggest a possible disadvantage for women in
terms of virological rebound and failure. Immunological and clinical outcomes
were, however, similar. The clinical relevance of a potential virological gender
difference is uncertain, particularly if this does not translate into a clinical
difference.
Cervical abnormality and HIV

The prevalence of cervical abnormality in women attending for a first cervical
screen at the RFH is 60%. Those with a higher baseline CD4 count were less
likely, and those who were smokers more likely, to have an abnormality.
Fifty-five percent of women starting HAART had cervical abnormalities and this
had risen to 62% at the time of a follow-up visit six months later. Those with the
largest increases in CD4 count on treatment were those most likely to
experience regression of a lesion.
Bone Mineral Density (BMD) and HIV

In a cross sectional study the prevalence of reduced BMD was found to be
greater in those who had ever been exposed to Pis than other individuals.
The value of serum markers of bone turnover as screening tools to detect
abnormal BMD was assessed. Neither marker was effective for screening for
reduced BMD but the methods used may provide a useful model for future
work.
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CHAPTER 1
INTRODUCTION

1.1

General Background

Worldwide there are now thought to be in excess of 40 million people living with
Human Immunodeficiency Virus (HIV). More than 25 million live in sub-Saharan
Africa and six million in south and south east Asia. Exact numbers of infected
individuals are impossible to quantify accurately as in many developing
countries the diagnosis of HIV may not be made and the collected statistics are
likely to be sparse. However, the epidemic has already altered population
structures in many of these countries and created a large number of AIDS
orphans. In South Africa the prevalence of HIV infection in the adult population
(15-49 year olds) has reached 20% whilst in Botswana prevalence amongst
adults has reached 36%.^

In these resource-poor countries, although

antiretroviral therapy is available to a small proportion who can afford it, the
majority of infected individuals will receive no HIV therapy and their prognosis is
poor.
In the UK almost 50,000 individuals had been diagnosed HIV-positive by the
end of March 2002^ and more than 25,000 HIV positive individuals were
estimated to be living with diagnosed HIV in 2001.^ Not only is the extent of the
problem in the UK on a significantly smaller scale than that in sub-Saharan
Africa but the prognosis is also dramatically different. The widespread
availability of highly active antiretroviral therapy (HAART) has resulted in
enormous

reductions

in the

rate

of

disease

progression

and

great

improvements in survival."^'® However, although the beneficial effects of HAART
are undisputed, as patients live longer and take antiretroviral therapy for more
extensive periods of time, both the toxic side effects of drugs and the effects of
living with HIV over the long-term are becoming apparent.^’® Early in the
epidemic new infections predominantly resulted from homosexual sex. Since
1999, however, heterosexuals have comprised the majority of those newly
infected^ and thus the proportion of infections that are occurring in women is
rising. As numbers of HIV-positive women increase it is important that women
receive care of the same standard as males and that the needs of women (such

as cervical screening, monitoring in pregnancy and contraception) are
adequately catered for.

1.2

The origins of the HIV epidemic

AIDS was first described in California in the United States in 1981 after a series
of homosexual males presented with Pneumocystis carinii pneumonia (PCP),^°
an opportunistic infection associated with severe immune deficiency. The first
UK case was identified later that year^^ but there is evidence to suggest that the
earliest case in the UK actually dates back to 1959.^^ The causative agent
behind AIDS, a retrovirus, was identified in 1983-84^'^

and was designated

HIV-1 in 1986. HIV-2, a retrovirus closely related to HIV-1 but endemic to West
Africa, was identified in 1986.^® Both HIV types are thought to represent cross
species infections (i.e. from a primate reservoir to humans) but HIV-2 is of very
low prevalence in the UK.
HIV-1 is a genetically diverse virus and can be classified in two groups, M
(mayor group) and O (ofher group). Within group M there are currently known to
be ten genetically distinct subtypes, labelled A-J.

Different subtypes tend to

predominate in different parts of the world with B being the most common
subtype in Europe, America, Australia, Japan and the Caribbean, A and D in
sub-Saharan Africa, 0 in South Africa and India, E in Central Africa and South
East Asia. Subtypes F, G, H, I and group O are of low prevalence.^^ Various
recombinant viruses are also now circulating widely.

1.3

Transmission of HIV

HIV has been isolated in blood, seminal fluid, vaginal secretions, cerebrospinal
fluid, saliva, lacrimal secretions and breast milk,^®'^^ although the concentration
in different body fluids may vary. The virus may be transmitted horizontally (by
sex, injecting drug use [IDU], transfusion or occupational exposure) or vertically.
1.3.1 Sexual transmission

In the industrialised world the most common route of transmission was originally
by homosexual sex. Since 1999, however, the majority of newly diagnosed
infections in the UK have been in heterosexual men and women.^^ In 2000, over
3500 reports of new diagnoses of HIV infection were made in the UK, with 40%
of individuals being infected as a result of homosexual sex but almost 50%

having acquired their infection heterosexually/^ Homosexual males, however,
still remain the group with the highest prevalence of HIV infection.
Amongst heterosexuals, it is known that male to female transmission of HIV is
more efficient than female to male transmission, the mucous membrane of the
vagina being more permeable than penile epithelium and the surface area being
greater. A partner receptive to anal intercourse is at the greatest risk.^"^ Proper
use of condoms is known to greatly reduce the risk of transmission.^^ It is
difficult to quantify the ‘per act’ risk of sexual transmission, a constellation of
factors, including the stage of HIV infection, the response to antiretroviral
therapy, the HIV-RNA level, the type of sexual act and the presence of other
local infections all being involved.^® A concurrent sexually transmitted infection
(STI) in either the HIV-infected or HIV-uninfected partner is strongly associated
with an increased risk of transmission.^^

Salivary transmission of HIV (such

as through kissing) is less common, even when infected blood is shed into the
mouth. This is thought to be because HIV-infected lymphocytes are inactivated
of as a result of salivary hypotonicity.^® Seminal fluid, however, is isotonic in
nature and therefore may overcome the hypotonic salivary inactivation of
infected cells. Thus oral sex, although a lower risk activity than penetrative sex,
may also result in infection.^°'^^
1.3.2 Injecting drug use

Sharing of needles contaminated with HIV lead to an epidemic of HIV infection
in IDU communities in many European countries. This phenomenon was seen
to a lesser extent in the UK,^^ a finding which is probably largely attributable to
the rapid introduction of needle exchange programmes where used needles can
be exchanged for new ones to reduce the rate of needle sharing and
opportunities for transmission.^^
1.3.3

Transfusion

Transfusion and administration of blood products prior to the initiation of blood
screening and heat-treatment of blood products in 1985 lead to HIV infection in
some recipients of transfusion.^"^ Many haemophiliacs were also affected, their
sexual partners sometimes becoming infected through subsequent intercourse.
The association between administration of contaminated factor VIII and HIV
was first recognised in 1982^^ and since 1983 all those at increased risk of HIV
in the UK have been asked not to donate blood.
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1.3.4 Occupational Exposure

Infection by occupational exposure is less common than infection by the other
routes. The adoption of universal precautions (such as using protective glasses
and gloves when performing procedures that may constitute a risk of
transmission of infection) by health care workers should help protect them from
infection by those known to have HIV (and/or hepatitis) and those as yet
undiagnosed.^® All hospitals and clinics in the UK are required to have
procedures in place for incidents of possible exposure to infection.
1.3.5 Vertical transmission

Vertical transmission rates vary from country to country but in the UK are
approximately 20% in the non-breast feeding, untreated, HIV-positive woman.
Transmission can be reduced to under 2% if the diagnosis of HIV is made and
the

necessary interventions taken

up by the

mother (prescription of

antiretrovirals antenatally, perinatally, during delivery by Caesarean section,
prescription of antiretrovirals to the infant and avoidance of breast feeding).®®
Department of Health guidelines state that all pregnant women should be
offered an HIV test on an ‘opt-out’ basis."^° The 'normalising' of antenatal HIV
testing as part of routine antenatal care"^^ has helped to increase the diagnosis
rate in many women who would not otherwise have presented for testing. More
than double the number of women diagnosed with HIV gave ‘antenatal testing’
as the reason for HIV diagnosis in 2000 compared to 1999."^^ Improvements in
antenatal testing uptake rates have resulted in 73% of HIV-positive pregnant
women in inner London in the first half of 2000 being aware of their diagnosis
prior to delivery.

1.4

Diagnosis of HIV

Both HIV-1 and HIV-2 induce an antibody response in infected individuals that
allows the diagnosis of HIV infection to be made.^® Enzyme-linked immunoabsorbent assay (ELISA) is the method most commonly used to screen for HIV
antibodies and is highly sensitive. Specific assays such as Western blot are
used to verify reactive screening test results to ensure that individuals who are
HIV negative but who have a positive screening test are not incorrectly
diagnosed as HIV positive. Seroconversion, the development of antibodies to
HIV in the serum, usually occurs within 3 months of infection and false-negative
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results, although rare, may occur during this window period. It is important that
those who have been at risk in the three months preceding a negative test
should be offered repeat testing after the window period has elapsed.

1.5

AIDS

The definition of AIDS was established for surveillance purposes and it was
initially defined as “a disease, at least moderately predictive of a defect in
cell-mediated immunity, occurring in a person with no known cause for
diminished resistance to that disease”. A list of opportunistic infections and
neoplasms indicative of the condition were listed.'^'* Over the last twenty years
this definition has been modified as knowledge of the condition has increased
(Appendix A). In 1984, lymphoma limited to the brain was added to the list of
diseases diagnostic of the condition"^^ and in 1995, following the discovery of
HIV, a further seven diseases predictive of immune suppression were added. It
was also specified that patients should have evidence of HIV in fe ction .T h e
more major changes made in 1987 expanded the list of opportunistic infections
further and also listed twelve opportunistic infections that were classified as
indicative of AIDS whether or not there was evidence of HIV infection provided
that certain other causes of immunodeficiency were excluded. In this definition it
was also stated that, in the presence of HIV any of the listed diseases were
indicative

of

AIDS,

regardless

of

any

other

known

causes

of

immunodeficiency."^® In the 1993 Revised Classification System (Appendix A)
pulmonary TB, recurrent pneumonia and invasive cervical cancer (the only
gender specific AIDS diagnosis) were added to the AIDS surveillance case
definition. Those with CD4 counts of <200 x10®/l were also to be classified as
having AIDS,"^^ though the UK did not take up this latter addition to the
definition.

The expanding definition has increased the number of cases

classifiable as AIDS."^® (Appendix A)

1.6

The Natural History of HIV

The risk of development of severe immune deficiency and AIDS increases with
duration of infection with HIV. In the pre-HAART era, the median time to
development of AIDS in untreated HIV-1 positive patients was approximately 57 years."^^

Up to 50% of patients may experience an acute infectious-
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mononucleosis-like syndrome or seroconversion illness with rash, fever,
myalgia, arthralgia, headache, diarrhoea and sore throat as they seroconvert®^
but after this and prior to the development of AIDS, patients may either be
asymptomatic, experience persistent generalised lymphadenopathy (enlarged
lymph nodes in at least two extra-inguinal sites, lasting for at least three months
and not attributable to any other cause) or develop minor pre-AIDS symptoms
as immunological deterioration develops. Early in the epidemic, before the
widespread use of antiretroviral therapy and prophylaxis against opportunistic
infections, survival after an AIDS defining illness was reported to be only 11
months on average.^^’^"^
The course of infection does, however, vary between individuals even in the
absence of therapy. It is known that those who are older at seroconversion have
a worse prognosis in terms of progression to both AIDS and d e a t h . T h e r e
are also those who are classified as ‘long term non-progressors’,^® individuals
infected for long periods of time (>10 years) but who do not manifest any
evidence of immune compromise, either in peripheral CD4 count measurement
or clinically detectable disease.
Much of the evidence regarding the natural history of HIV is based on studies
consisting of predominantly homosexual men®°

and it is not clear whether

these findings are directly applicable to women. Some studies have suggested
shorter survival for women with AIDS®^'®^ though this finding is more likely to be
the result of inequalities in access to care rather than any real biological gender
differences.®® ®^
The widespread use of combination antiretoviral therapy in Europe and USA
has served to substantially reduce the rate of progression to AIDS and has lead
to improvements in survival,"^'® ®®'^^ though it remains uncertain as to whether
women experience the same degree of benefit from this therapy as men.
1.7

Surrogate Markers in HIV

Prior to the development of symptoms or clinical signs of HIV disease, other
more proximate measures of disease progression (surrogate markers) are used
to monitor the disease, to help patients and their carers make treatment
decisions and to assess a patient’s response to therapy. In recent years,
favourable surrogate marker responses to antiretroviral therapy (rather than
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clinical endpoints that may take years to occur) have led to accelerated
licensing of treatments/^
1.7.1 CD4 cell count

The CD4 count is a measure of immune function. The CD4 cell is a Tlymphocyte which bears the CD4 receptor and it is these cells that are the
principal target of HIV. The plasma CD4 lymphocyte count, measured by flow
cytometry, falls as HIV progresses. The normal range of CD4 counts in HIVuninfected individuals is between 500-1300 x 10^/1, although absolute CD4
levels may vary significantly according to the time of day,^"^ smoking habits
(counts being higher in smokers)^^ and the laboratory performing the test. CD4
counts are also higher in women than men in both HIV negative individuals and
in early HIV i n f e c t i o n . A similar CD4 count difference may exist at later
stages of infection and at the time of development of AIDS^^

In an untreated

population of HIV-infected males and females, the average CD4 decline in
women was more rapid^^ than that experienced by men and thus, women may
possibly be at risk of a faster rate of progression for a given CD4 count. CD4
count should rise in response to treatment with antiretroviral therapy.
1.7.2 Viral load

The viral load is the amount of circulating virus detectable in the plasma. An
assay for the measurement of HIV viral load became widely available in the UK
in 1996. After infection and in the absence of therapy, the viral load level
usually rises and virus disseminates to organs including the brain and lymphoid
tissue.®^ The viral load then subsequently settles to a lower level until it
plateaus at a set-point value. There is evidence to suggest that this level may
influence clinical outcome®/ The wide range of viral load measurements is such
that at the high end of the scale levels may be in excess of 1 million copies/ml
and at the low end levels may be unquantifiable (i.e. undetected by the assay
used, but not necessarily absent). The assay currently in common use in UK
practice (Roche Diagnostics’ Amplicor HIV-1 Monitor Ultrasensitive test) can
detect virus at levels as low as 50 copies/ml.
The level of viral load is used to assess both prognosis (those with higher levels
at seroconversion have a greater risk of clinical progression)®^'®® and response
to treatment (the level should reduce by 1.5-2.0 log copies/ml after 4 weeks of
treatment, the nadir level helping to predict the durability of response).®^ ®®
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The lower the nadir level of viral load, the lower the risk of virological resistance
emerging. British guidelines advocate that patients achieve and maintain
maximal suppression of virus (in the routine clinical setting plasma levels of <50
copies/ml are usually used).®®

Studies have suggested that individuals who

have an initially slow decline in viral load (ie decline to <400 copies/ml but
remain above 50 copies/ml) are more likely to experience virological rebound®®
and that suppression below 20 copies/ml may be necessary to achieve a long
term response.®®
Several groups have published data showing a significantly lower viral load in
women than in men early on in HIV infection,®^ ®^ and at follow up.®® ®"^ This
gender difference becomes smaller with advanced immune deficiency, with
females experiencing a greater rise in viral load during follow up than their male
counterparts.
There is an inverse correlation between the viral load and the CD4 count.®^ ®®
Both the viral load and CD4 count are independent predictors of progression of
disease.®® ®® Over the years there has been considerable controversy as to
which of CD4 cell count, viral load®® or other markers (such as neopterin, beta2-microglobulin and p24 antigen®^) are most useful as predictors of outcome.®^
83 85 98 99

cell count Is of greater prognostic significance than viral load

in late stage disease, whereas in early disease the reverse is true.®®

1.8

Treatment for individuals with HIV

1.8.1 Prophylaxis against opportunistic infections

Those with CD4 counts of <200 x10®/l should be prescribed prophylaxis against
Pneumocystis carinii pneumonia (PCP),^®® cotrimoxazole being the treatment of

choice^®^ and dapsone

or pentamidine ^°® being used for those not able to

tolerate cotimoxazole. Research suggests that those who regain and sustain
CD4 counts of greater than 200 x10®/l may safely discontinue this treatment.
105

Patients with CD4 counts of <100 x10®/l should be prescribed prophylaxis
against toxoplasmosis, cotrimoxazole also being effective for preventing this
condition.”'®®
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If the CD4 count falls to <50 x 10^/1, prophylaxis against Mycobacterium avium
complex (MAC) may be given. Clarithromycin is the preferred antibiotic.^°^
Cytomegalovirus (CMV) infection may occur at CD4 counts of <50 x10®/l.
Patients should be made aware of the early symptoms of the disease in order
that treatment may be initiated promptly. After an episode of infection,
secondary prevention is used^°® and this may be discontinued if the CD4 count
rises and is sustained at levels greater than 100 x10®/l in response to
HAART.''°®
1.8.2 Antiretroviral therapy- the early days

The introduction of zidovudine monotherapy in 1986 lead to a slight
improvement in the clinical state of patients with advanced HIV infection.
Placebo controlled trials showed a clinical advantage for those on active
t r eat ment ^but at the doses originally used (up to 1500mg per day), side
effects (Table 1.2) were common and therefore the drug was often intolerable to
p a t i e n t s . ^ T h e Concorde trial, which evaluated early versus deferred
commencement of zidovudine, suggested that although those in the treatment
arm of the study experienced a CD4 cell rise, the decrease in the rate of
disease progression was short-lived and

patients continued to develop

opportunistic infections and malignancies before subsequently d y i n g . D u a l
nucleoside therapy (didanosine and zidovudine and zalcitabine and zidovudine)
was

subsequently used with

moderate i m p r o v e m e n t s . ^ L o n g - t e r m ,

however, the benefits of dual therapy were not durable and in studies in which
they were measured, the effect on CD4 count and (as was later established)
viral load, although superior to that seen with zidovudine monotherapy, was
l i m i t e d , w i t h the result that in clinical practice, as new drugs became
available, dual therapy was used for only a short period.
1.8.3 Antiretroviral therapy - HAART

Since the early days of antiretroviral therapy, treatment of HIV infection has
developed beyond recognition. Currently there are three main classes of
antiretroviral drug licensed in the UK, each acting against HIV by interrupting
the

life cycle of the virus (Table 1.1). Nucleoside reverse transcriptase

inhibitors (NRTIs) and non nucleoside reverse transcriptase inhibitors (NNRTIs)
act by targeting the reverse transcriptase (RT) enzyme that the virus uses once
inside the host cell, to convert its RNA to DMA. Protease inhibitors (Pis) inhibit
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protease, the enzyme used by the virus to break down protein, formed from the
DNA it has already produced, to use in the construction of new virus particles.
Two further types of antiretroviral therapy have also been in use more recently:
nucleotide analogues, which also target RT, and fusion inhibitors, which prevent
uptake of the virus by host cells. Combinations of these drugs, known as highly
active antiretroviral therapy’ (HAART), are used for maximum effect. As
treatments become more effective and the incidence of clinical outcomes (new
AIDS diagnosis and death) reduces^

these surrogate markers, more

proximate measures of the course of the disease are increasingly used to
monitor disease progression.
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Table 1.1:
Classes of antiretroviral agents and preparations available in the UK
Nucleoside analogues (NRTIs)

Generic

Zidovudine

Didanosine

Zalcitabine

Stavudine

Lamivudine

Abacavir

Name

(AZT.ZDV)

(ddl)

(ddC)

(d4T)

(3TC)

(ABC)

Trade

Retrovir

Videx

HIVID

Zerit

Epivir

Ziagen

Name
Non-Nuc eoside Reverse Transcriptase Inhibitors (NNRTIs)

Generic

Nevirapine

Efavirenz

Viramune

Sustiva

Name
Trade
Name
Protease Inhibitors (Pis)

Generic

Indinavir

Ritonavir

Nelfinavir

Saquinavir

Amprenavir

Lopinavir
+

Name

Ritonavir
Trade

Crixivan

Norvir

Viracept

Name

Invirase &

Agenerase

Kaletra

Fortovase
Fusion inhibitors

Generic

T20

Name
Trade

Enfuvirtide

Name
Nucleotide Inhibitors

Generic

Tenofovir

Adefovir

Name
Trade
Name

The use of HAART (most commonly two NRTIs plus either a PI or an NNRTI)
has dramatically reduced rates of disease progression and death for patients
with HIV/'^ 122-125 Qijpjcai trials and observational studies showed that regimens
including Pis in combination with two NRTIs were superior to dual nucleoside
regimens^^®'^^° and that the use of NNRTI- based HAART had similar dramatic
effects, showing at least equivalence to the PI regimens and superiority over
dual nucleoside t r e a t m e n t s . B o o s t e d PI regimens, in which low doses
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of ritonavir are used in combination with another PI, have become increasingly
popular, the use of low dose ritonavir inhibiting cytochrome P450 enzymes
(those which metabolise some of the Pis) so increasing bio-available levels of
other Pis such as saquinavir, indinavir, amprenavir or lopinavirJ^^'^"^° The long
term clinical benefits and side effects of including two Pis in a regimen are,
however, unknown
The recent emergence of effective triple nucleoside regimens including abacavir
may allow further flexibility in prescribing p a t t e r n s A g e n t s are continuing to
be developed and used in clinical settings. These include new N N R T I s , n e w
nucleosides (FTC), as well as newer classes of drugs such as nucleotides
(tenofovir^"^^

and adefovir^"^^"^"^^) and fusion inhibitors such as T20.^^°

As

these new agents are tested in the clinical trial setting pharmaceutical
companies are also rising to the challenge of making those therapies that are
already licensed more convenient for patients to take (see section 1.10).
HAART brought with it the hope that a cure for HIV might have been found and
that powerful combinations of antiretrovirals might actually eradicate the
v i r u s . O v e r time, however, it has become apparent that the benefits of
therapy are not sustained in a large proportion of patients^^^

and that even in

those responding well to therapy, HIV replication continues at low levels.
Whilst there are, to date, no definitive data to recommend the supremacy of one
HAART regimen over another, patients should be made aware of the available
evidence and side effect profiles of potential therapies and helped to make
treatment choices that will be both effective for them (taking into account such
factors as previous treatment history and lifestyle) and possible for them to
adhere to.

1.9

Initiation of therapy

Although treatment prolongs disease-free survival, it does not offer a cure and
does not lead to eradication of HIV. Thus the aim of therapy is now to prolong
life as far as possible and to improve or maintain quality of life. Antiretroviral
therapy induces a reduction in viral load and a restoration of immunological
function and these responses lead to clinical benefits. Currently an individual
may need to take a regimen indefinitely in order to maintain a response and
experience an improvement in prognosis. Unfortunately, toxic side effects and
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the need for extremely high levels of adherence^®° often make decisions
regarding the timing of treatment commencement and the combination of
antiretroviral agents to be used difficult. Guidelines exist to aid treatment
decisions but each patient must be assessed on an individual basis.
The British HIV Association first published antiretroviral treatment guidelines in
1997.^®^ The aim was to provide an evidence-based consensus approach to
allow a high standard of care to be given to HIV positive individuals in the UK
and to allow health authorities to adequately budget for this expensive
treatment. The guidelines have been updated as changes in knowledge and
available therapy have occurred and the most recent version®^ advises
commencement of treatment with HAART at designated CD4 and RNA levels
(Appendix B) and are similar to the published USA guidelines.
Current European and US guidelines for the treatment of pregnant women state
that where antiretroviral treatment is required by the mother, antiretroviral
treatment should be continued or commenced during pregnancy, with drugs that
are potentially teratogenic being avoided or substituted.^®^ The situation in
resource-poor settings, where expensive combinations or prolonged courses of
therapy are not affordable, is obviously different. Much work has been done to
assess the potential for the use of affordable single dose antiretrovirals in
reducing vertical transmission in these areas.
Studies have also examined the potential for the use of antiretroviral therapy in
individuals identified at the stage of primary HIV infection (either before
seroconversion or in the first few months after this). It is possible that treatment
at this point may preserve HIV-specific CD4 lymphocytes and lower the viral
load level at which the viral load would otherwise plateau and so reduce the
extent of damage to the immune system, thereby improving the subsequent
course of the disease.®® ^®® Other factors such as long term drug toxicity and
adherence must obviously be considered.

1.10

Adherence

The single-most important factor in terms of virological and immunological
response to HAART is a patient’s level of adherence to their antiretroviral
regimen. Although it is difficult to quantify the exact degree of adherence
necessary, one study showed that 95% of the therapy must be taken in order to
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achieve and maintain optimal treatment response.^®® Poor adherence leads to
reduced serum levels of antiretroviral drugs and this, in turn, may hasten the
emergence of resistant v i r u s . H o w e v e r , treatment regimens are often
complex and unforgiving, requiring precise and regular timing, dietary
restrictions and lifestyle alterations. These factors, together with the toxic side
effects that may be experienced, often conspire against even the bestmotivated patient. Patients require full information regarding the importance of
adherence. Clinic staff are often able to provide support and encouragement to
patients embarking on and continuing treatment and specially designated
adherence support nurses may have an important role to play.
Adherence is difficult to measure and although attempts have been made to
quantify it using MEMS caps (caps on tablet bottles that record removal of the
cap as the bottle is opened, though this does not necessarily mean that a tablet
was taken at the time the bottle was opened)^®® and serum levels of drug
(assessment of trough levels of drug),^®® there is a need for a more accurate
tool to be developed to enable more accurate monitoring of adherence.

1.11

Treatment Toxicity

The effect of treatment in terms of virological, immunological and clinical
response must always be balanced against the potential toxic side effects
(Tablel .2) and patient tolerance of these drugs. With the increasing range and
duration of use of antiretroviral agents, toxic side effects continue to emerge,
some of which are acute and life-threatening (e.g. hypersensitivity,^^® Stevens
Johnsons s y n d r o m e , l a c t i c a c i d o s i s , a n d pancreatitis^^"^) and some
more chronic (hyperlipidaemia, lipodystrophy^ ®

and diabetes^^^ and

peripheral neuropathy®). In some cases it is unclear whether these conditions
are the result of complex drug regimens or the result of living with HIV longer
term.
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Table 1.2
Adverse effects of antiretroviral agents [adapted from ‘Guidelines for the Use of Antiretroviral Agents in HIV-Infected Adults
and Adolescents' (US Health & Human Services, April 2001)1

Nucleoside Reverse Transcriptase Inhibitors

Generic

Zidovudine

Didanosine

Zalcitabine

Stavudine

Lamivudine

Abacavir

Name

(AZT, ZDV)

(ddl)

(ddC)

(d4T)

(3TC)

(ABC)

Bone marrow

Pancreatitis

Peripheral

Pancreatitis

Minimal toxicity

Hypersensitivity

suppression; anaemia

peripheral

neuropathy,

peripheral

lactic acidosis

reaction (can be

&/or neutropoenia,

neuropathy,

stomatitis

neuropathy, lactic

(as AZT)

fatal); fever, rash,

subjective complaints:

nausea, diarrhoea

lactic acidosis

acidosis

nausea, vomiting,

Gastrointestinal (Gl)

lactic acidosis

(as AZT)

(as AZT)

malaise or fatigue,

intolerance, headache,

(as AZT)

loss of appetite,

insomnia, asthaenia.

respiratory

Lactic acidosis with

symptoms may be a

hepatic steatosis (rare

component,

but potentially life-

lactic acidosis

threatening

(as AZT)

toxicity with all NRTIs.

Protease Inhibitors

Generic

Indinavir

Ritonavir

Nelfinavir

Saquinavir

Amprenavir

Lopinavir +
Ritonavir

Name
Nephrolithiasis

Gl intolerance.

Diarrhoea

Gl intolerance, nausea

Gl intolerance;

Gi intolerance.

gastrointestinal (Gl)

nausea, vomiting.

hyperglycaemia

and diarrhoea.

nausea.

nausea.

intolerance, nausea

diarrhoea

fat redistribution & lipid

headache

vomiting, diarrhoea,

vomiting, diarrhoea

headache, aesthenia.

paraesthesias, both

abnormalities

elevated transaminase

rash, oral

aesthenia

blurred vision,

circumoral & In the

possible increase in

enzymes

paraesthesias

elevated

dizziness, rash.

extremities.

bleeding episodes

hyperglycaemia

abnormal liver

transaminase

metallic taste,

Hepatitis,

in haemophiliacs

fat redistribution & lipid

function tests

enzymes

thrombocytopoenia.

pancreatitis,

abnormalities

hyperglycaemia

hyperglycaemia

hyperglycaemia fat

asthaenia, taste

possibly including

fat redistribution &

fat redistribution &

redistribution & lipid

perversion, rise in

bleeding episodes

lipid abnormalities,

lipid abnormalities

abnormalities.

triglycerides

in haemophiliacs

possible increase

possible increase in

possibility of increased

transaminase CPK

bleeding episodes

bleeding episodes

bleeding episodes

& urate elevation

soft gel formulation

in haemophiliacs

in haemophiliacs

in haemophiliacs

hyperglycaemia. Fat

also possible

oral solution contains

redistribution & lipid

abdominal pain and

42% alcohol

abnormalities

dyspepsia

possible increase in
bleeding episodes
in haemophiliacs

Non-nucleoside Reverse Transcriptase Inhibitors
Generic

Nevirapine

Efavirenz

Name
Rash, increased transaminase

Rash, central nervous system

levels, hepatitis

symptoms, increase transaminase
levels, false positive cannabinoid test,
teratogenic in monkeys

Whilst some studies have shown that women have a higher incidence of
adverse reactions to antiretroviral therapy^^ and that they discontinue treatment
because of toxicity more rapidly than m a l e s , o t h e r s have either not found a
gender difference in rate of discontinuation of therapy^^^ or have shown that
women have a lower chance of stopping therapy.^®° As in other areas of HIV
research, many studies of adverse effects, however, often do not include
women or contain only small numbers of women.

1.12

HIV resistance

HIV is genetically diverse and has the capacity to mutate and become resistant
to antiretroviral therapies. A patient may be infected with resistant virus^®^

or

may develop resistance because of inadequate concentrations of the
antiretrovirals in the body (either because of non-adherence or because of
individual variations in metabolism and pharmacokinetics).
The number of mutations required to confer resistance to a particular
antiretroviral agent varies enormously, some requiring only a single mutation
others requiring many. Another issue is the development of cross-resistance,
when resistance to one agent from a class of antiretrovirals confers resistance
to others in the same class, despite the patient never having been exposed to
them. There is almost complete cross resistance between NNRTIs^®^ and this
problem is also common amongst the PIs.^®"^ Resistance can be assessed
either at the genotypic or phenotypic level. In assessing genotypic resistance,
mutations known to confer resistance to specific drugs are identified after PCR
amplification of the viral genome extracted from plasma RNA.

At the

phenotypic level recombinant virus from the patient’s plasma is exposed to
different concentrations of different antiretroviral agents and the level of
susceptibility of the virus to the drug is then measured. Several randomised
trials have assessed the validity of resistance testing and its use regarding the
choice of effective antiretroviral regimens and it appears that it may be of
benefit (e.g. Durant J 1999^®^ Baxter JD 1999^®® and Cohen 0 2000^®^). Testing
for resistance may help improve treatment regimens for patients failing
therapy^®® ^®® by allowing clinicians to chose agents to which the individual’s
virus remains sensitive.
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Resistance to antiretroviral therapy is an increasing problem and the British HIV
Association

recommend

that

‘routine

resistance

testing

should

be

recommended prior to therapy in chronically infected HIV patients.®^ Some
antiretroviral naïve patients may have acquired resistant virus^®°'^®^ and this
may complicate their treatment. Resistance testing may be considered prior to
commencement of therapy in those known to have contracted HIV from heavily
pre-treated individuals and also in those failing to respond to therapy.

1.13

Aims and Objectives of this thesis

The field of HIV care is constantly evolving. The benefits of HAART are now
undisputed and individuals infected with HIV can reasonably expect to live for
many years.
This thesis examines several aspects of HIV in the era of HAART using data
from a single clinic cohort of both males and females at the Royal Free Hospital
(RFH), London, UK and also using data from a larger pan-European cohort, the
EuroSIDA cohort.
In the past, many studies that examined the natural history of the disease or
response to antiretroviral therapy were based largely on homosexual males or
heterosexual intravenous drug users. As the epidemic progresses, the
characteristics of the infected population are beginning to change.
In chapter three I examine the patient population attending the RFH clinic since
1992, assessing the changing characteristics of those under follow-up and
those presenting with new HIV diagnoses over an eight year period of study. I
also assess

potential gender differences

in demographic and clinical

characteristics as well as treatment experience.
In chapter four, in acknowledgement of the increasing number of women living
with HIV, I revisit the question of the role of gender in virological, immunological
and clinical response to HAART in both the RFH and EuroSIDA cohorts.
In chapter five a complication of HIV unique to women, cervical smear
abnormalities, is examined. The prevalence of this condition and the influence
of HAART on cervical abnormality over the course of follow up is assessed.
Just as the benefits of HAART are enormous, the potential for toxic side effects
is increasingly apparent. In chapter six the prevalence and associations of
reduced bone mineral density, a condition possibly resulting from drug toxicity.
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is assessed in a cohort of patients from the RFH. Potential serum screening
tests for reduced bone density are also evaluated.
A detailed background and literature review of each of the topics is included in
the individual chapters that follow.
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CHAPTER 2
PATIENTS AND METHODS

Within this chapter the basic patient groups studied and the methods of data
collection

are outlined.

More information

regarding the specific study

populations and the statistical methodology will be described in the chapters
that follow.

2.1

Royal Free Hospital Cohort

The HIV/AIDS unit at the Royal Free Hospital (RFH) opened in 1992. The Ian
Charleson Day Centre, an outpatient clinic for HIV patients at the local hospital
currently cares for around 2,000 patients.

The centre caters for routine

outpatient clinical review of patients as well as providing care to those with
acute problems.

Inpatient care is provided on a ward designated for the

treatment of those with infectious diseases.
At the first visit after diagnosis of HIV, or after transferring in from another unit, a
full social and clinical history is taken from all patients.

Details regarding

employment, UK residency status, housing, finance and family are recorded
and all clinical information is entered on to a standardised clinic sheet. This is
subsequently entered on to a computerised database by a data collection team.
Thereafter patients are reviewed on a 3 monthly basis unless the clinical
situation indicates otherwise and details of clinical examination, treatment, new
diagnoses, CD4 lymphocyte counts and viral loads are recorded.
The RFH HIV database was set up in 1991 and is ongoing. Data are collected
prospectively in HIV clinics, copies of data sheets from routine clinical entries
being transferred on to a research database by a specifically dedicated data
team. Annually, a trained research assistant records demographic, clinical and
treatment information from the patient notes and this is then crosschecked with
the routinely collected clinic data. CD4 lymphocyte counts and viral load
measurements are obtained directly from the laboratory. Additional data used
for studies in this thesis are described in the chapters that follow.
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CD4 cell counts are measured using flow cytometry and HIV-1 RNA using the
Roche Amplicor and Roche ultra-sensitive tests (Roche, Basel, Switzerland),
lower limit of detection being 400 copies/ml until 1998 and 50 (1.7 logio)
copies/ml could be quantified thereafter.

2.2

EuroSIDA cohort

The EuroSIDA study is a prospective, European study of patients infected with
HIV in 63 centres across Europe (including Israel). From 2 May 1994 centres
provided data on consecutive patients seen in the outpatient clinic until a
predefined number of patients had been enrolled from each centre. This original
cohort of 3118 patients was defined as the EuroSIDA I cohort. Enrolment of a
second cohort of 1367 patients recruited in the same way began in December
1995 (Eurosida II cohort) and 2844 patients were recruited from April 1997
(EuroSIDA III cohort).

A further cohort of 1227 patients was enrolled from

March 1999 and forms the EuroSIDA IV cohort.

Information from up to thirteen

follow-up visits is available from cohort I, up to ten visits for cohort II, seven
visits for Cohort III and three visits for Cohort IV; follow-up is to Spring 2001 for
the analysis presented in this thesis.

For Cohorts l-lll, eligible patients were

those with a CD4 lymphocyte count of below 500 x10®/l in the previous four
months. In contrast, patients from Cohort IV had no restriction on their CD4
lymphocyte count at recruitment. Patients were aged 16 years or older at the
time of enrolment. Information was collected from patient case notes and by
patient interview onto a standardised data collection form at baseline and every
six months thereafter. At each follow-up visit, details on all CD4 lymphocyte
counts measured since last follow-up and viral load measurements, including
the method used and the lower limit of detection, were collected.

For each

patient, the date of starting and stopping each antiretroviral drug was recorded,
as was the use of drugs for prophylaxis against opportunistic infections. Dates
of diagnosis of all AIDS defining illnesses have also been recorded, using the
1993 clinical definition of AIDS from the Centers for Disease Control.
Recurrences of diseases are collected for some diagnoses, but these data have
not been included in the present analysis.

Cause of death is collected

wherever possible for patients who are known to have died. Members of the
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coordinating office visited all centres to ensure correct patient selection and that
accurate data had been provided by checking the information provided against
case-notes for a proportion of patients.
Collected information includes demographic (date of birth, ethnic origin, gender,
country of origin, risk group), and clinical (height, weight, haemoglobin, CD4,
viral load, start date of each antiretroviral therapy, use of drug prophylaxis,
dates and type of AIDS defining illnesses. Appendix E).

2.3

Consent for the use of patient information

For the study set up by myself (chapter 6) ethical approval was acquired from
the Local Research Ethics Committee. Written patient consent was also
obtained and further details are recorded in chapter 6.
Consent for the use of patient information is an evolving field and doctors,
researchers and patient groups are increasingly aware of potential difficulties
and the need for clarity over this matter.
The Data Protection Act (DRA)^®^ relates to the holding and processing of
personal data. This Act requires that explicit consent is taken from individuals
before ‘sensitive’ information (including ethnic origin, information regarding
physical or mental health and sexual life) is collected, processed or passed on.
Medical research (including epidemiological studies such as those carried out in
this thesis and pharmacological evaluation such as those carried out in trials of
HIV therapies) is often based on data containing on such sensitive’ information
and might be very restricted within the confines of the Act. The DRA makes
special provisions for research if the collected information is to be used
exclusively for research purposes, is not to be used to support measures or
decisions relating to an identifiable living individual, will not be used in a way
that will cause damage or distress to any data subject and if the results of the
research will not be available in a form that identifies the data subjects.
At the time of the work carried out for this thesis the procedure was that patients
attending the Ian Charleson Day Centre, in accordance with the DRA of 1984^®"^
and subsequently the DRA of 1998,^^^ were made aware at the time of
registration that anonymised information regarding their care may be used for
research purposes.
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Current protocol dictates that when patients first register with the HIV service,
they are asked whether or not they consent to their data being used,
anonymously, for research purposes. It is likely that in future, the consent
procedure will include the formal updating of a patient’s consent at each clinic
visit such that patients are offered the opportunity to withdraw consent at any
point. Importantly, those withdrawing or declining to give consent must be able
to do so without fear of jeopardising their medical care.

2.4

Statistical analysis

The statistical methods used for analysis are described in the chapters that
follow. All analyses were carried out using Stata version 7 software.

2.5

Units used

Throughout the thesis CD4 counts are expressed as ‘n’ x10®/l and viral load
either as ‘n’ copies/ml or as ‘n’ logio copies/ml.
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CHAPTER 3
THE CHANGING CHARACTERISTICS OF THE ROYAL FREE HOSPITAL
COHORT

3.1

Background

3.1.1 The burden of HIV and continuing transmission

HIV is an increasingly important public health issue in the UK, with the
prevalence continuing to rise as a consequence of both continued transmission^
and improved survival."^ ^
Despite widespread publicity regarding the risk of acquiring sexually transmitted
infections, individuals continue to practice unprotected sex. As a consequence,
rates of chlamydia and gonorrhoea (infections which are markers for the risk of
acquisition of HIV and which may facilitate transmission of HIV) continue to
rise.^®^ In line with this, numbers of terminations of pregnancy, another marker
for unprotected sex and the risk of acquisition of sexually transmitted infection,
continue to rise in the UK with 185,000 being carried out in England and Wales
in 2000.''^®
3.1.2 Undiagnosed HIV

An estimated 12,900 HIV-infected individuals in the UK are thought to have
undiagnosed infection.^ The reasons behind this burden of undiagnosed
disease are several-fold: HIV remains a stigmatising condition and many of
those who are aware that they have put themselves at risk are fearful of being
labelled as having the disease. HIV also has a long latent period; consequently
many who are infected will not present for testing until they become unwell.
Even in those whose knowledge of the disease and its treatment is good, it is
possible that widespread awareness of the availability of HAART and its
success may have lead to those at risk becoming more blasé about the disease
with the consequence of delayed testing. These factors all have serious public
health implications. The National Strategy for Sexual Health and HIV, published
for consultation in 2001, aimed to address these issues. It focused on improving
provision of high quality services and ensuring that the services provided are
appropriate to the target population. The aims of the strategy are to reduce the
number of newly acquired HIV infections by reducing levels of unsafe sex.
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raising awareness of the disease and raising awareness of the services
availabie."^^
3.1.3 HIV at the Royal Free Hospital

At the RFH we had become aware that an increasing proportion of patients
attending our clinic are female. We were concerned that women might be
attending for diagnosis and receiving HIV therapy later in the course of their
infection than males. In this chapter the characteristics of both newly diagnosed
patients and of those patients under follow-up at the Royal Free Hospital
between December 1992 and December 2000 are described. The aim was to
chart the changing characteristics of the cohort and assess any potential gender
difference with regard to clinical features and treatment patterns at presentation
and during follow-up.

3.2

Methods

3.2.1

Patients under follow-up

Prevalent and incident cases of HIV were included in this part of the analysis.
Patients were classified as being under active follow-up at the year end if they
had had any contact with the hospital within the 12 months preceding 31^*
December of that year and if they had had further follow-up after this date. For
the final year examined (at 31®^ December 2000), those who had been under
follow-up on 31®* December 1999 and who were not known to have died were
included as being under follow-up as some of the cohort data are yet to be
updated for that time period.
Males and females under active follow-up were described in terms of ethnicity,
risk group, age, CD4 count and viral load (if available). Treatment and
occurrence of new AIDS diagnoses and deaths in each year were also
assessed. All factors were compared between males and females, continuous
variables were tested using the Wilcoxon rank sum test and categorical
variables tested using the ^ test. For each year described, age was defined as
the age on 31®* December, CD4 count was defined as the last one on or before
31®* December (but within the preceding 12 months) and viral load was the last
one on or before 31®* December (but within the preceding 12 months).
Treatment was defined as that which was being received on 31®* December of
each year. Treatment was described as NRTI mono/dual/triple therapy, PI-
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based HAART (one PI plus at least two NRTIs), NNRTI-based HAART (NNRTI
plus

at least two nucleosides) or any other

PI+/-NNRTI+/-nucleoside

combination (dual PI combinations were also included in this group).
Pre-antiretroviral therapy CD4 counts and viral loads were also assessed, as
were the proportions of males and females who had ever had CD4 counts of
<200x10^/1 and the proportion of these patients that had ever received
treatment.
3.2.2 Incident cases

Males and females seen for a first visit at the Royal Free Hospital within three
months of their HIV diagnosis were classified as incident cases. Ethnicity, risk
group, age at diagnosis, CD4 count and viral load and AIDS status at diagnosis
were also described for incident cases in each calendar year.
CD4 count and AIDS status were also described according to gender and risk
exposure group (homosexual males, heterosexuals, intravenous drug users or
‘other’).
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3.3

Results

3.3.1 Gender balance of patients

The numbers of patients under follow-up each year increased throughout the
period of study and the proportion of patients that were female rose from 16.2%
in 1992 to 20.9% in 2000 (Figure 3.1). Similarly the number of new diagnoses
increased and the proportion of these that were in females rose throughout the
study, from 17.5% in 1992 to 26.5% in 2000 (Figure 3.2).

Figure 3.1: Patients under follow-up in each year of study
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Figure 3.2: New HIV diagnoses in each year of study
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35

3.3.2 Ethnie group of patients

In 1992 80.7% of patients were white and 13.0% black African. By 2000 these
proportions had become 72.6% and 20.0% respectively. Throughout the study
females were more likely than males to be black African. In 1992, 41.4% of
females and 7.5% of males were black African; in 2000 the proportions were
57.1% and 10.1% respectively. Figure 3.3 shows the ethnicity of males and
females under follow-up in the cohort in the years 1992, 1995, 1998 and 2000.
The change in the ethnic makeup of the population over the course of the study
was was even more apparent when incident cases of HIV were examined, with
black Africans representing only 16.5% of all the new cases diagnosed in 1992
compared with 37.8% in 2000 (Figure 3.4).
In line with PHLS findings regarding the characteristics of the UK epidemic, as
the proportion of heterosexually infected patients has increased, the proportion
of these infections that are in individuals of African origin has increased. This
was particularly evident when ethnicity was considered in individuals of different
risk groups under follow up (Figure 3.5) and in those newly diagnosed (Figure
3.6) at the beginning and end of the study period. This revealed that the
increase in proportion of African patients was predominantly in heterosexuals
and particularly in females.

Figure 3.3: Ethnic group of males and females under fo llow up
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Figure 3.4: Ethnie group of newly diagnosed patients
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Figure 3.5: Ethnie group of patients under follow up in 1992 & 2000, by risk group
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Figure 3.6: Ethnie group of newly diagnosed patients in 1992 & 2000, by risk group
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3.3.3 Risk group

Although the majority of prevalent infections in 1992 (68.2%) were in
homosexual males, by 2000 this proportion had decreased to 63.4%.
Conversely, the proportion of heterosexually infected individuals had increased
from 20.1% to 29.3% (Figure 3.7). The majority of those infected heterosexually
were female - 58.3% in 1992 and 62.3% in 2000.
Similar findings were reflected in those newly infected, in that the proportion of
new diagnoses that were in heterosexuals rose from 26.2% in 1992 to 42.3% in
2000 (Figure 3.8). Figure 3.9 shows the risk group of those infected, with
heterosexuals further divided to show males and females separately and this
clearly illustrates that the majority of newly diagnosed heterosexuals were
female. The proportion of patients infected as a result of IDU was low
throughout the period of study.

Figure 3.7: Risk group of patients under follow -up
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Figure 3.8: Risk group of newly diagnosed patients
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Figure 3.9: Risk group of newlv diagnosed males and females
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3.3.4 Age

The median age of both those under follow-up and of those newly diagnosed
rose throughout the study period (Figure 3.10 & Figure 3.11), the age of newly
infected patients rising by three years and the age of prevalent cases by five
years over the course of follow up. The greater rise in age of the prevalent
cases reflecting therefore both an increase in age at diagnosis and the
improvement in survival following the widespread introduction of HAART.
Females tended to be younger than males both at initial diagnosis (28.8 years
versus 31.9 years [P=0.15] in 1992 and 32.0 years versus 35.1 years in 2000
[P=0.08]) and throughout follow-up (31.4 years versus 33.1 years [P=0.005] in
1992 and 35.5 years versus 37.8 years [P<0.001] in 2000).

Figure 3.10: Median age of patients under follow-up
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Figure 3.11: Median age at diagnosis
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3.3.5 Viral load

Viral load measurements for this cohort were first available in 1996. Initially the
test was used as a research tool and consequently was performed only for
selected patients. The use of viral load monitoring became routine at the RFH in
1997. In 1996 17.4% of females and 26.3% of males under follow-up had at
least one viral load measurement performed in that year. In 1997, however, 164
females (77.7%) and 691 males (75.4%) under follow-up had at least one
measurement, the proportions rising in both genders until 2000 when 269
(95.4%) of females and 1006 (94.4%) of males under follow-up in that year had
had at least one measurement.
The lower limit of quantification of the assay for viral load fell during the period
of study. Until 1998, most assays measured down to levels of 400 copies/ml
(2.6 logio copies/ ml). Currently, however, widely used assays will quantify down
to 50 (1.69 logic) copies/ ml. Whilst viral loads were similar in males and
females during follow-up, the trend was towards lower levels over time as a
greater proportion of patients were prescribed HAART and these newer,
ultrasensitive assays were used (Figure 3.12).
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The viral load results of those newly diagnosed were more difficult to interpret. It
appeared that the first viral load measurements of incident cases rose over the
study period though levels were similar in males and females (Figure 3.13).

Figure 3.12: Median viral load of patients u n d erfo llo w u p
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Figure 3.13: Median viral load at diagnosis
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3.3.7 CD4 count

Although median CD4 counts in male and female prevalent cases have tended
to rise to a similar extent over time (a 48% rise in both males and females
between 1992 and 2000), females had consistently lower median counts than
males (265 x10®/l v 300 x10®/l respectively [P=0.49] in 1992 and 391 x10®/l v
447 x10®/l [P=0.004] in 2000) (Figure 3.14).
Importantly, the rise in CD4 counts of those under follow-up was not the result
of higher CD4 counts in those newly diagnosed, with there being a trend
towards lower counts at diagnosis over time in both males and females (Figure
3.15). When CD4 count at diagnosis was examined according to risk group
(assessing only homosexual males and male and female heterosexuals)
median CD4 counts were usually lower in females and heterosexual males than
in homosexual males at diagnosis of FIIV (Figure 3.16).

Figure 3.14: Median CD4 count of patients under follow up
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Figure 3.15: Median CD4 count at diagnosis
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Figure 3.16: Median CD4 at diagnosis, by risk group
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3.3.8 AIDS and death

The rising CD4 cell counts of those under follow-up has been reflected in a
striking fall in the proportion of males and females experiencing a new AIDSdefining illness (Figure 3.17). This corresponds to the time of the widespread
introduction of HAART and is mirrored by a similar dramatic fall in the proportion
of males and females dying each year (Figure 3.18).

Figure 3.17: Proportion of males and females u n d e rfo llo w u p with a new AIDS
diagnosis
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Figure 3.18: Proportion of males and females dying
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The analysis of new AIDS diagnoses and death in prevalent cases each year
was repeated, excluding those who had been diagnosed within the preceeding
six months. This was in order that those diagnosed at a late stage in the course
of their HIV infection (possibly with AIDS and possibly dying soon after
diagnosis) did not skew the figures and that those able to benefit from
improvements in treatment were represented. (Figure 3.19 & 3.20)
Those who had been under follow up for more than six months were slightly
less likely than the cohort as a whole (including prevalent and incident cases for
each year) to develop new AIDS or to die. However, the trends over time were
broadly similar to those in the cohort as a whole.

Figure 3.19: Proportion of males and females, under follow up for at least
6 months, with a new AIDS diagnosis

20

- -

H males

S
<U

o.

10

H females

- -

5 --

1992

1993

1994

1995

1996

1997

1998

1999

2000

Year of study

Figure 3.20: Proportion of males and females, under follow up for at least
6 months, dying each year
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Females were more likely to have an AIDS diagnosis at the time of HIV
diagnosis than males in almost all years (Figure 3.21). Worryingly, even in 2000
more than 20% of both genders had AIDS at presentation (Figure 3.21). When
AIDS status at HIV diagnosis was examined according to risk category,
however, it could be seen that whilst the proportion of homosexual males with
AIDS remained high (15.5%) but was lower than that of heterosexual males
(43.5%) and lower than that in females (23.1%), (Figure 3.22).

Figure 3.21: Proportion of patients with AIDS at diagnosis
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Figure 3.22: Proportion of patients with AIDS at diagnosis, by risk
group
100

■ homosexual
males
■ heterosexual
males

“ ■40

□ heterosexual
females

1992

1993

1994

1995

1996

1997

1998

1999

2000

Year o f study

49

3.3.9 Antiretroviral therapy usage and timing of commencement

During the course of follow-up, increasing numbers of patients received
antiretroviral therapy. Although by the end of 2000 more than 60% of both
males and females had ever received antiretrovirals, until this time-point males
were more likely than females to have been treated. This difference reached
statistical significance in only one year (1997, 64.9% of males and 56.4% of
females [P=0.02] (Figure 3.23)) but the trend was similar at each time point prior
to 2000.

Figure 3.23: Proportions of patients ever treated
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To further evaluate at what stage during the course of infection treatment had
been initiated and to assess whether there was evidence of a gender difference
in this, the CD4 count (Figure 3.24) and viral load (Figure 3.25) at the time of
starting first antiretroviral therapy were assessed. Prior to introduction of
FIAART in 1997, females had higher median CD4 counts than males at the start
of treatment (210 x 10^/1 versus 165 x 10^/1 respectively [P=0.44] in 1992 and 245
xIO^/l versus 170 x 10^/1 in 1994 [P=0.03]). After this time, however, females had
consistently lower CD4 counts than males at the time of starting FIAART (159
x10®/l versus 202 x10®/l [P=0.03] in 1997 and 165 x10®/l versus 194 x10®/l
[P=0.11] in 2000). In addition, females also had lower viral loads (65,000
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copies/ml versus 154,000 copies/ml [P=0.09] in 1997 and 128,000 copies/ml
versus 198,000 copies/ml [P=0.002] in 2000).

Figure 3.24: Median CD4 count at start of first antiretroviral therapy
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Figure 3.25: Median viral load at start of first antiretroviral therapy
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3.3.10 Antiretroviral therapy

At every follow-up point similar proportions of females and males under followup were receiving antiretroviral therapy (Figure 3.26 and Figure 3.27). By the
end of 1998 similar proportions of males and females were receiving what was
considered to be the optimum therapy (30.1% of males and 28.8% of females
were receiving Pl-based HAART, 10.2% and 11.2% respectively were receiving
NNRTI-based FIAART and 12.1% and 11.7% respectively were receiving
another PI/ NNRTI regimen). From this point onwards, however, females were
proportionately more likely than males to be on NNRTI-based FIAART than Plbased HAART. The graphs show clearly the trend towards a greater proportion
of patients being treated towards the latter part of the study. There was,
however, an obvious reduction in the proportion of both males and females
treated between 1992 and 1994. This was an era in which there was an
element of despondency regarding therapy and questions were raised as to the
risk/benefit balance of taking therapy and suffering the severe side effects
associated with high doses of NRTIs.

Figure 3.26: Treatment combinations received by females
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Figure 3.27: Treatment combinations received by males
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3.3.11 Antiretroviral therapy in those with CD4 counts of <200 x10®/i

All published guidelines state that those with CD4 counts of <200 x10®/l should
be advised to take antiretrovirals.®^

The risk of opportunistic infection and

clinical progression increases at CD4 counts below this level. In order to
examine whether there was any gender difference in the proportion of
individuals who had received antiretrovirals at this crucial level, the subgroup of
males and females who had ever had CD4 counts below 200 x10®/l were
examined (Figure 3.28). The proportion of these individuals who had ever
received therapy was then assessed (Figure 3.29). Although females were
slightly more likely than males ever to have had a CD4 count of 200 x10®/l, very
similar proportions of males and females who had had CD4 counts below this
level had received antiretroviral therapy. The proportions of individuals treated
increased after the introduction of FIAART. In 1996 more than 75% of both
males and females who had ever had a CD4 count of <200 x10®/l had received
treatment, these figures rising to more than 95% of both males and females by
2000 .
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Figure 3.28: Proportions of males and females under follow up ever having a
CD4 count <200x10®/!
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Figure 3.29: Proportion of patients with CD4 ever <200x10
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When those with CD4 counts ever <200x10®/! were examined, the proportion
who had received HAART was much greater than the cohort as a whole and
was very similar in males and females (Figures 3.30 and 3.31).

Figure 3.30 : Type of antiretroviral regime used by females ever having a CD4
count <200x10

□ PI+NNRTI HAART
a NNRTI HAART
o)

m

60

PI HAART

a triple nucleoside
□ dual nucleoside
ü mono-nucleoside
□ none

1992

1993 1994

1995

1996

1997

1998

1999

2000

(13)

(22) (32)

(61)

(66)

(92)

(118)

(138)

(153)

Year of study (number of patients)

Figure 3.31 : Type of antiretroviral regime used by males ever having a CD4
■>6 ,,

count <200x10
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3.4

Discussion

3.4.1

Summary of results: prevalent infections

The increasing prevalence of HIV infection described by UNAIDS and the
PHLS^

is reflected in the growing cohort of patients under follow-up at the

RFH. The proportion of patients receiving HAART has increased overtime. The
impact of this treatment on patient prognosis and survival has been
demonstrated by the increasing age of the cohort, the rising median CD4 counts
in those under follow-up and the falling median viral loads as well as the
reduction in the proportion of these patients who experienced new AIDS
diagnoses or died in each year.
3.4.2 Summary of results: incident infections

The age of those diagnosed with HIV rose slightly over the course of the study
and the proportion of new diagnoses that were in females, heterosexuals and
those of black African ethnicity increased over time. CD4 counts at time of
diagnosis were generally low in all patients and the proportion of those with an
AIDS defining illness at the time of HIV diagnosis was high (>15% in males and
females) throughout the period of study.
3.4.3 Commencement of therapy

As discussed in chapter 1, the CD4 cell count at which prescription of
antiretrovirals is deemed appropriate has changed over the years as more
evidence has become available about the most appropriate time to start
therapy. The results from the RFH show that although the CD4 count
recommended by BHIVA for starting therapy has risen, the actual median
counts in males and females at the time of starting therapy were only 160 x10®/l
and 200 x10®/l respectively from 1996 onwards. These low CD4 counts reflect
the falling CD4 counts at the time of diagnosis of HIV rather than deferred
treatment after diagnosis. These findings are in line with those from other
studies that show that a high proportion of patients have low CD4 counts at the
time of diagnosis.^®®

Importantly, however, after 1996 when HAART

regimens became widely available, the majority of males and females at
greatest risk of opportunistic infection (i.e. those with a current or previous CD4
count of <200x10®/l), had received these highly active combination regimens.
Future analyses might include examination of CD4 count and viral load at time
of starting treatment, excluding those individuals diagnosed within the last six
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months (so as to remove from the calculation of median CD4 count and viral
load those who might be diagnosed late in the course of their infection and so
bias CD4 counts downwards and viral load upwards). This would allow a more
accurate assessment of whether BHIVA guidelines are being adhered to when
the opportunity allows.
Despite the fact that many of the patients in our clinic were not diagnosed until a
late stage of HIV infection, HAART has still has a major impact on our clinic
population. The CD4 counts of those under follow-up have continued to
increase and the proportion of those experiencing new AIDS diagnoses or dying
each year has dropped dramatically. The beneficial effects of therapy have
been seen equally in males and females in all risk groups. These results are
similar to those found by one Scottish group^°° and to findings from the England
and Wales PHLS, published in 2000.^®®
It is apparent from the results that nucleoside monotherapy was still being used
in some patients (eight males and three females) even at the end of December
2000. In pregnant women there is still a case for zidovudine monotherapy as a
means of reducing vertical transmission in those who do not yet require
antiretrovirals for themselves (though most would suggest a triple combination
regimen)^®® and this may explain some of these cases (two of the three women
were taking zidovudine monotherapy but data on pregnancy status is
unavailable for the women in this cohort). The remainder may be a result of
concurrent infection with Hepatitis B. This infection may be treated with
lamivudine^®^ which may account for some of the other individuals taking
monotherapeutic regimens.
3.4.4 Timing of diagnosis

Earlier studies^^®

and previous analysis of this cohort^®® have shown that

a large proportion of diagnoses are made in individuals with low CD4 counts.
Worryingly, the median CD4 count at diagnosis appears to be falling in males
and females and this is reflected in the fact that an increasing proportion of
newly diagnosed HIV-positive patients have an AIDS diagnosis at presentation.
The issue of gender and its effect on the CD4 count is discussed in greater
depth in a subsequent chapter. However, HIV-negative women are known to
have higher CD4 counts than HIV-negative men.^® Some researchers have also
suggested that HIV-positive women have higher CD4 counts than men at
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seroconversion, development of an AIDS diagnosis and at d e a t h T h e
findings from this study showed, however, that females, who might be expected
to have higher CD4 counts for equivalent stages of disease,^^'^^
presented with lower median counts than males and had a slightly increased
chance of having an AIDS diagnosis at baseline. This would suggest that late
diagnosis is a significant problem for women in this patient group.
The findings that the median CD4 count at diagnosis is falling and that the
proportion of males and females with AIDS at the time of diagnosis is in excess
of 20% again suggest that newly diagnosed patients may have been infected
with HIV for some considerable time before their diagnosis. Further possible
analyses might include assessment of CD4 count according to AIDS status at
diagnosis, the hypothesis being that those presenting with an AIDS diagnosis
might have the lower CD4 counts. Findings published in 1993 showed a
persistently high proportion of patients diagnosed with HIV at or only shortly
before the time of AIDS diagnosis^°® and subsequent work shows that late
diagnosis of HIV is a continuing problem.^°^

PHLS anonymous sero-

prevalence data suggest that up to 12,900 of those currently infected in the UK
are unaware of their diagnosis.^ This has obvious public health implications
regarding the ongoing transmission of HIV by those unaware of their status and
may be a particular problem early in infection when viral loads and risk of
transmission are extremely high.^°®
3.4.5 Changing characteristics of the RFH cohort

The proportion of new infections that are occurring in heterosexuals continues
to increase (31% of all new infections in 2000 being in heterosexuals and 36%
in 2001).^ In line with other data,^°^ the majority of heterosexuals diagnosed at
the RFH are of black African origin, with the proportion of black Africans
increasing significantly over the period of study. PHLS figures showed a ratio of
14:1 maleifemale HIV diagnoses in 1985-6 but only 2:1 in 1999-2000. The sex
ratio of 4.2:1 (male:female) in 1992-3 and 2.5:1 in 1999-2000 among new
diagnoses at the RFH are in line with this, with the ratio of females to males
probably being higher in the early 90’s at the RFH than country-wide because of
the higher concentration of black African females in London compared with the
rest of the country.

Our data show increasing numbers of heterosexually

acquired infections and an increasing proportion of these being in African
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individuals. These figures are in line with PHLS figures that show that 71% of
heterosexually acquired infections in the UK in 2000 and 2001 were the result of
infection in immigrants from Africa or in those acquiring their infection from
African individuals.^®^ Rates of HIV in many African countries are extremely high
with up to 40% of adults in Birundi and 65% of military recruits in South Africa
being HIV positive.^^®^^^
The numbers of IDU in the RFH cohort were small. The UK epidemic is different
to that experienced in the rest of Europe where IDU make up a larger proportion
of those infected with HIV.^®^ Most cases transmitted by IDU in the UK occurred
in the mid 1980s, prior to the widespread introduction of needle exchange
programmes®® and the falling numbers of new HIV diagnosis as a result of
exposure through this route is clearly seen in our cohort.
3.4.6 Making the diagnosis of HIV

Evidence suggests that females are at greater risk of acquisition of HIV than
males, if exposed to the virus through heterosexual sex, and it is possible that
this is one of the reasons that the greater proportion of heterosexually infected
individuals was female. An alternative explanation for the high proportion of
heterosexuals diagnosed who were female is the availability of opportunistic
testing of women for HIV in the antenatal setting. Until recently the UK’s record
on antenatal diagnosis was extremely poor. PHLS figures published in 1999
showed that the majority of mothers of children vertically infected with HIV
discovered their own diagnosis only when the child developed AIDS. As a
consequence, the Department of Health issued guidelines that all pregnant
women should be offered an HIV test."^® The aim is that, by the end of 2002,
90% of pregnant women should be tested antenatally, thus reducing the
number of vertically HIV-infected babies by 80%."^® Great progress has already
been made towards this goal with the proportion of antenatal women being
tested rising dramatically and more than double the number of new cases of
HIV diagnosed in women cited as having been the result of antenatal testing in
2000 compared to 1999."^^
There is no such obvious opening for opportunistic HIV testing of males.
However, genito-urinary (GU) medicine clinic attendance is rising and GU
clinics

are in an ideal position to publicise the availability of and offer HIV

testing to a population who have already acknowledged themselves to be at risk
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of a sexually transmitted infection. Rates of gonorrhoea, chlamydia and
termination of pregnancy (TOP), all markers of unprotected sex, continue to
rise.^^® The TOP figures are particularly disturbing given that anonymous HIV
testing has shown that those choosing TOP are up to three times more likely
than the antenatal population to be HIV positive. Also of concern is further
evidence from Bergenstrom and colleagues who carried out a cross sectional
study of five London clinics and reported that those attending for TOP and
acknowledging a risk of HIV were no more likely than those not acknowledging
a risk of HIV to have an HIV test.^^^ Opportunities to promote HIV testing in
those at risk, such as these, should not be ignored.
3.4.7 HIV prevention and health promotion

It is our experience at the RFH that many African women find it difficult to
negotiate the use of condoms, particularly with African male partners. This is
backed up by evidence from one London treatment centre showing that young
black ethnic minority group males were more likely than white males to have
gonorrhoea.

A study from the USA stated that African American women

found it difficult to negotiate condom use with their partners and that, for women
in HIV-discordant relationships, two of the main reasons for not using condoms
were the HIV-negative male's denial of the risk of contracting HIV and because
not using a condom would reflect the male’s love for his infected partner.
Culturally appropriate initiatives to increase acceptance of barrier methods of
contraception are essential and further research in this area is necessary.
There is some evidence to suggest a degree of complacency regarding
infection with HIV in gay males. Some researchers have shown that, since the
introduction of HAART, risk behaviour has increased both among those
individuals already infected,

and among HIV negative males.^^^'^^° Indeed,

whilst it might have been expected that homosexual males would practice less
risky behaviour and perhaps have a lower threshold for testing for HIV because
of their awareness of the infection and availability of HAART, it appears that this
is not the case. It might also have been expected that the incidence of HIV
might fall in homosexual males as the use of HAART rose and viral loads in
those infected fell (possibly rendering those with the disease to be less
infectious). However, again there is little evidence to suggest that this is the
case; indeed one study reported the o p p o s i t e . O u r data from the RFH
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show possible evidence of a falling median CD4 at diagnosis in homosexual
males and a consistently high proportion being diagnosed with AIDS at the time
of an HIV diagnosis. Again, the public health implications of this are worrying
and interventions to reduce risk behaviour and prevent transmission and
acquisition are required.
The National Strategy for Sexual Health and HIV aims to reduce the number of
newly acquired HIV infections by 25% by the end of 2007,

to prevent unsafe

sex, to reduce the amount of undiagnosed HIV infection, to reduce the stigma
associated with HIV infection and to increase general awareness of HIV. Safer
sex campaigns have been found to have influence over the population's
behaviour but efforts must be ongoing and not intermittent. Yzer et al found that
episodes of unprotected sex fell during public health campaigns but rose again
once the campaign was over.

Sherr et al, interviewed over 150 consecutive

female attenders at a London GUM clinic and found that there were high levels
of unsafe sex, even in those who had either previously been tested for HIV or
who acknowledged themselves to be at risk because of multiple partners or
high risk (anal) sex.^^^ Figures published in 2001 showed that although risk
behaviour had fallen since 1990, the time of the last survey, only 33.0% of
males with two or more partners in last year stated that they had consistently
used condoms in the preceding four weeks and only 24.1% of females with the
same risk history reported consistent condom use over the same period.
Again of concern were findings by Laity et al that although many of those
(heterosexual males and females and homosexual males) interviewed when
attending for an HIV test at a London treatment centre were testing prior to
embarking on a new relationship, gay males who had already tested three or
more times before were more likely than those who had never tested before to
practice unsafe sex.^^^
It is not only public awareness campaigns that must be in place. Primary care
providers play a key role in offering the test to those who may be at risk of HIV
infection. Although the UK epidemic is currently very much centred on London,
refugee dispersal programmes will lead to medical personnel outside the
metropolis coming into contact with infected individuals who may be unaware of
their diagnosis. GPs and hospital physicians should have a high index of
suspicion of HIV infection in patients who come from countries where infection

61

is endemic, as the benefits of diagnosis being undisputed in the UK where HIV
therapy is freely available. Whilst the financial cost to the NHS is high, the
public health benefit of diagnosing infection and potentially reducing further
horizontal and vertical transmissions is enormous.
There remains, however, a problem with the stigma attached to a diagnosis of
HIV. Whilst this may possibly be less in certain groups (homosexual males) the
wider population is often ignorant about the infection and how it may be
transmitted. Many women, in particular, fear disclosing their HIV status to their
sexual partners because of the risk of rejection and maybe even violence.
Public education campaigns, such as those commenced in the UK in 2002, may
help to overcome this.

3.5

Kev Messages

It appears that once diagnosed, the proportions of males and females at the
RFH who receive and experience the benefits of antiretroviral therapy are high.
However, diagnosis continues to be late in the majority of individuals of both
genders. Whilst initiatives to increase acceptability and availability of the HIV
test must be high on the health agenda, of paramount importance is the need to
prevent further new infections. The UK epidemic cannot therefore be observed
in isolation but must be seen in the broader context of the worldwide epidemic.
A recent editorial in the British Medical Journal discussed the possible benefits
of globalisation in the arena of health. In sharing of knowledge, resources and in
‘recognition of interdependence’ there is the potential to improve health on a
global scale.
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CHAPTER 4

VIROLOGICAL. IMMUNOLOGICAL AND CLINICAL RESPONSES TO
HAART: THE GENDER ISSUE REVISTED

4.1

Introduction

As the HIV epidemic progresses, the demographic characteristics of those
newly infected with HIV has altered and the proportion of incident and prevalent
cases that are in women has increased/ Twenty percent of HIV-infected
individuals in North America and Europe are now female/®^
In the past, the majority of those infected with HIV were homosexual males and
it was this group that largely took part in and contributed to clinical trials of
antiretroviral agents. Women often represented only a very small proportion of
study participants in trials on which early treatment recommendations were
b a s e d . A s a consequence, it has largely been the place of observational
studies to assess the effect of treatment on women and to assess any possible
gender relationship with treatment response.®^'®^^^^
Debate over a potential gender effect on both the natural history of HIV and
patient outcome after starting antiretroviral therapy has been ongoing for some
years. In the pre-HAART era some studies suggested possible survival benefits
for male patients®^
b e t t e r . 233-235

230-232

though others suggested that women might do

the main it was felt that any difference detected was more

likely to be a result of inequality in access to care and therapy than a
fundamental biological difference in response to treatment, and that once the
access issue was accounted for, any discrepancies generally disappeared.®®^^®
It is biologically plausible that women might respond in a different way to men
when treated with antiretrovirals. In terms of pharmacokinetics, women
generally have a lower body mass index and a higher body fat percentage than
males. They also have lower glomerular filtration rates, different gastric motility
and isoenzymes of cytochrome P450 that are of lower activity than those found
in males, all of which may lead to different plasma levels of antiretrovirals in
males and females.^®^ Hormonal changes related to the menstrual cycle may
also alter absorption and efficacy of drugs.^®®
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Gender specific differences in immune function and viral load might also be
expected to play a role in determining outcome. As discussed in the introductory
chapter, CD4 count and viral load are both factors known to be strongly
associated with clinical progression of HIV 83 84 98 239 240

jg i^pown that females

have higher CD4 counts^® and lower viral loads®^ than males in the early stages
of HIV infection. The clinical significance of these gender differences remains
uncertain and there is no consistent evidence to suggest that they translate into
any differences in clinical outcome. Thus, at present, there are no genderspecific differences in the European or United States guidelines regarding
commencement of antiretroviral therapy.
It is important to identify any gender differences in response to therapy in order
that gender-modified approaches to the use of therapy might be put in place if
necessary. In the following analyses, the virological and immunological
responses to HAART and clinical progression after commencement of HAART
are compared between females and males.

4.2

Patients and Methods

4.2.1

Patients

Analyses were performed on the two patient populations described in chapter
two, the Royal Free and the EuroSIDA cohorts.
4.2.1.1Royal Free Hospital

These analyses include follow-up data to 1®* September 2000. The single male
patient commencing a delavirdine-based HAART regimen was excluded from
the analysis. All data were collected prospectively from the time of entry to the
RFH cohort.
4.2.1.Ü EuroSIDA

These analyses include follow-up data to April 2001. Additional data was
available

in the

EuroSIDA cohort in the form

of haemoglobin

[Hb]

measurements. The normal range of values for this measurement varies
according to gender and for this analysis was categorised into ‘low Hb'
(<12.2g/dl for females and <14 g/dl for males) or ‘high Hb’ for values equal to or
above these cut-off limits.
Patients were recruited to EuroSIDA from four different geographical regions
but only 74 patients were recruited from the Eastern Europe region and
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therefore these patients were excluded from the analysis. The EuroSIDA
analysis included patient data prior to entry into the cohort in order that the
maximum amount of data could be utilised in the analysis.

4.2.2 Inclusion criteria

(1) Patients were previously naïve to PI and NNRTI and were starting a HAART
regimen including at least two NRTIs and at least one PI or NNRTI.
(2) Patients had at least one viral load measurement (the most recent of which
was >500 copies/ml) and one CD4 measurement in the six months
preceding the start of HAART.
(3) Patients had at least one CD4 count and viral load during follow-up.

4.2.3 Endpoints
A)

Virological:

Three virological endpoints were considered:
1) the time to achievement of undetectable viral load (defined here as <500
copies/ml),
2) the time to rebound after achieving this (two consecutive measurements
above 500 copies/ml, the date of the first being taken as the date of
rebound),
3) the time to failure (either 32 weeks after starting HAART if not <500
copies/ml by this time or the time of virological rebound).
B) Immunological:

the time to achieving a 100 x10®/l cell rise in CD4 count.
C) Clinical:

the time to progression to a new AIDS event or death.

4.2.4 Statistical analysis

Kaplan Meier estimates were plotted to provide a visual display of the
cumulative proportions progressing to the virological, immunological and clinical
endpoints over time. The time at which 50% of the patients had experienced the
end point was read directly from the graph and life table as the median time of
achievement of an endpoint. The log rank test was used to compare times to
the endpoints in males and females.
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The Cox proportional hazards model was used to assess the independent
effects of variables on outcomes. In using the proportional hazards model the
assumption was made that the hazards of the outcomes remained in constant
proportion throughout follow-up and this was tested using the ^ test for
proportionality. The situation where this assumption did not hold is discussed in
the results. In the analyses for this chapter all multivariate models included
adjustment for CD4 count and viral load at the time of starting HAART, previous
AIDS diagnosis, treatment history (i.e. naïve v non-naïve, number of preHAART NRTIs, time on NRTIs pre-HAART, initial HAART combination, number
of new NRTIs at the time of starting HAART and calendar date of starting
HAART), age, risk group and race. In the EuroSIDA cohort adjustment was also
made for haemoglobin level and geographical region but the analyses were
repeated without including the Hb adjustment so that a more direct comparison
could be made with the results from the RFH cohort.
The analysis followed an intention to treat philosophy i.e. treatment changes or
stoppages were not considered. The analysis of both cohorts was repeated
excluding males in the homosexual risk group category in order that male and
female heterosexuals might be directly compared.
4.3

Cohort Characteristics

4.3.1

Royal Free Hospital

Seventy-seven percent of the 642 patients included from the RFH were male.
The majority of patients were Caucasian but significantly more of the females
were non-Caucasian (P<0.0001, ^ test), the majority being of black African
ethnicity. Males were significantly older than females (36 v 33 years
respectively, P<0.0001, Wilcoxon rank sum test). CD4 counts were significantly
higher in males (191 v 145, P<0.01) but viral loads were similar between the
genders (5.2 v 5.1 logio copies/ml, in males and females respectively, P=0.13).
There was a history of previous AIDS in 32% of males and 31% of females
(P=0.78) and 56% of both males and females were naïve to antiretrovirals when
starting HAART (Table 4.1).
The median number of NRTIs previously received in patients who were
treatment experienced prior to starting HAART was 2 (range 1-5 in both males
and females). First HAART regimens were Pl-based in 336 (68%) males and 92
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(63%) females, the remainder being on efavirenz or nevirapine-based
combinations (P=0.23). Only 153 (31%) males and 55 (38%) females remained
on their original HAART regimen throughout the period of follow-up (Table 4.1).
Overall, in those who did alter their therapy, both males and females first did so
after a median of six months (P=0.40, Wilcoxon rank sum). Thirteen percent of
males and 36% of females first added an agent, 41% of both males and
females first stopped one or more agents, whilst 15% and 13% swapped at
least one agent (P=0.09). Amongst those whose original HAART was PI based,
more males than females first added an agent (15.5% of males and 5.4% of
females) whilst similar proportions stopped (44.1% of males and 44.6% of
females) or swapped one or more drugs in the regimen (16.4% and 17.4%
respectively), the remainder staying on their original regimen during the period
of follow-up (P=0.06 for all three comparisons). Males and females altered their
regimen at similar stages (a median of 7.0 months versus 6.5 months
respectively, P=0.21). In those whose HAART regimen was initially NNRTI
based (n=214, 75% of these taking nevirapine), the percentage first stopping
was lower than in those on Pl-based regimens (males 7.5%, females 7.4%),
those adding to their regimen greater than those taking Pl-based regimens
(35.0% V 40.7%), whilst 12.5% of males and 5.6% of females swapped (P=0.53
for all three comparisons).

In those on NNRTI-based HAART, the median

number of months until a treatment change was 6.0 in females and 5.4 in males
(P=0.67).
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Table 4.1: Characteristics of Royal Free Cohort
M ale (n = 4 9 6 )

F e m a le (n = 1 4 6 )

P valu e

35.8 (31.3-41.4 )

32.5 (29.0-36.8)

<0.0001

C a u c a s ia n race

402 (81.1)

48 (32.9)

<0.001

R isk:

372 (75.0)

0 (0)

<0.001

20 (4.0)

1 0 (6 .9)

7 5 (12.2)

125 (85.6)

29 (5.9)

11 (7.5)

159 (32.1)

45 (30.8)

0.78

C D 4 (x 1 0 '/l)*

191 (80-321)

145 (55-242)

0.006

V ira l load (logio

5.2 (4 .7-5.6)

5.1 (4 .3-5.6)

0.12

0

282 (56.8)

82 (56.2)

1

1 7 (3.4 )

5 (3.4 )

2

9 7 (19.6 )

40 (27.4 )

>3

100 (22.2)

16 (11.0)

21.1 (6.1-48.0)

13.4 (2 .8-30.5)

A g e*

H o m o s ex u al
IDU
H etero se xu a l
O th e r

H isto ry o f A ID S

c o p ie s /m l)*
N R TIs p re-H A A R T :

N R T I-m o n th s pre-

0.33

0.01

HAART*

0.23

H A A R T reg im en :
S in g le PI - In d in a v ir

74 (14.9 )

1 7 (11.6 )

S in g le PI - R ito n a v ir

73 (14.7)

16 (11.0)

B o o s te d /d u a l PI

189 (38.1)

59 (40.4 )

N N R TI - E fa vire n z

44 (8.9)

9 (6.2)

N N R T I - N e v irip in e

1 1 6 (23.4 )

45 (30.8)
0.10

N ew N R T Is in H A A R T:
0

125 (25.2)

42 (28.8)

1

69 (3.9)

1 3 (8.9)

2

291 (58.7)

91 (62.3)

3

11 (2.2 )

0 (0.0)
0.09

F irs t tre a tm e n t ch a n g e : **
N o ch a n g e

153 (30.9)

55 (37.7)

Add agent

6 4 (12.9 )

9 (& 2)

S to p a g e n t

204 (41.4 )

63 (41.2)

Sw ap agent

7 5 (15.1)

1 9 (13.0)

W here variables represent status at time of starting H A A R T except ** = first treatm ent change after starting
H A A R T. Num bers = n(% ) except where * = m edian (interquartile range)
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4.3.2 EuroSIDA

Of the 8556 patients in the data set, 2547 (30%) were eligible for inclusion in
this analysis (Table 4.2). Two thousand and thirty-six (80%) of the patients were
male. The majority of patients were Caucasian but significantly more of the
females than males were non-Caucasian (128 [25.1%] v 215 [10.6%]
respectively, P<0.001). Males were significantly older than females (median age
39 V 35 years, P<0.0001). CD4 counts were lower in males than females at the
time of starting of HAART (211 v 240 x10®/l, P=0.03), viral loads were higher
(4.6 V 4.4 logio copies/ml, P<0.0001) and a history of a previous AIDS diagnosis
was more likely (26% v 18%, P<0.001). Males had higher haemoglobin levels
(14.0 [range 8.4-19.34 g/dl] v 12.5 [range 6.5-19.1 g/dl], P<0.0001) and were
heavier (72 v 59 kg, P<0.001). Males were more likely to be naïve to
antiretrovirals when starting HAART (34% v 29%, P=0.03) although the median
number of NRTIs previously received in treatment-experienced males and
females was similar at 2 (range 1-5). Twenty-seven percent of the males and
37% of the females came from southern Europe, 31% and 29% respectively
from central Europe, the remainder coming from the north, P<0.001.
First HAART regimens were Pl-based in 1755 males and 438 females (86% of
both genders) and NNRTI-based in 281 males and 73 females (14%). Only 452
(22%) males and 98 (19%) females remained on their original HAART regimen
throughout the period of follow-up (Table 4.1). Overall, in those who did alter
their therapy, females first changed their original regimen at an earlier stage of
follow-up (median 10.0 months in females versus 13.0 months in males,
P<0.0001). Twenty-two percent of males and females first added an agent, 23%
and 28% respectively stopped a drug, whilst 31% of males and females
swapped drugs in the regimen (P=0.01 for all three comparisons).
Amongst those whose original HAART was Pl-based, similar proportions of
males and females first added (25.1% of males and 24.9% of females), stopped
(23.8% of males and 25.6% of females) or swapped at least one drug (32.7% of
each), [P=0.81], with females similarly altering their regimen at an earlier stage
than males (11.0 versus 13.0 months, P<0.001). In those whose HAART
regimen was initially NNRTI-based (202 patients, 80% taking nevirapine),
however, males were less likely than females to stop all or part of their regimen
(11.4% in females v 8.2% in males), more likely to add to their regimen (19.2%
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V 39.7% respectively), and more likely to swap (23.7% v 19.2% respectively),
P<0.01 for all three comparisons. The median number of months until a change
was 3.0 in females and 8.0 in males (Wicoxon rank sum P<0.0001).
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Table 4.2: Characteristics of EuroSIDA cohort
M ale (n = 2 0 3 7 )

F em ale (n= 511)

P valu e

38.8 (34.0-46.2)

35.0 (31.1-40.7)

<0.0001

C a u c a sian race

1821 (89.4 )

383 (75.0)

<0.001

R isk:

H o m o s ex u a l

1233 (60.6 )

0 (0)

<0.001

IDU

380 (18.7)

153 (29.9)

H etero sexu al

297 (14.6 )

304 (59.5)

126 (6.2)

5 4 (10.6 )

530 (26.0)

9 0 (17.6)

<0.001

C D 4 (x 1 0 '/i)*

211 (98-336)

240 (125-339)

0.03

V ira l Load (logio

4.6 (4 .0-5.2)

4.4 (3 .7-5.0)

<0.0001

0

6 9 6 (34^ ^

148 (29.0 )

1

82 (4.0)

37 (7.2)

2

656 (32.2 )

146 (28.6)

>3

602 (29.5 )

180 (35.2)

46.0 (22.0-81.1)

55.0 (28.0-85.0)

A g e*

O th e r
H isto ry o f A ID S

c o p ie s /m l)*
N R T Is p re-H A A R T :

N R T I-m o n th s p re-H A A R T *

<0.001

0.02
0.07

H A A R T reg im en :
S in g le PI - In d in a vir S in g le

845 (41.5)

2 1 2 (41.5)

PI - R ito n av ir

316 (15.5)

5 8 (11.4 )

B o o s te d /d u a l PI

594 (29.1)

168 (32.9)

N N R TI - E fa viren z

78 (3.9)

1 3 (2.5)

N N R TI - N evirip in e

203 (10.0)

6 0 (11.7)
0.07

N ew N R T Is in regim en:
0

572 (28.1)

163 (31.9)

1

454 (22.3)

127 (24.9)

2

996 (48.9)

2 1 9 (42.9)

3

1 4 (0.7)

2 (0.4)
0.01

F irst tre a tm e n t ch an g e: **
No ch an g e

452 (22.2 )

9 8 (19.2)

Add agent

473 (22.2 )

1 1 5 (22.5)

S to p a g e n t

471 (23.1)

141 (27.6)

S w ap a g e n t

640 (31.4 )

157 (30.7)

W here variables represent status at time of starting H A A R T except ** = first treatm ent change after starting
H A ART. Numbers = n(% ) except where * = median (interquartile range)
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4.4

Virological outcomes

4.4.1 Royal Free Hospital (Table 4.3, Figure 4.1)
<500 copies/ml

Eighty-nine percent of males and 87% (Kaplan-Meier estimate) of females
achieved a viral load of <500 copies/ml during a total of 406 person years of
follow-up. The median time to reaching <500 copies/ml was three months
(Kaplan Meier). Rates were similar in males and females, (crude hazard ratio
[HR] 1.10, 95% confidence interval [Cl] 0.91-1.35, P=0.33). Adjustment was
made for CD4 count and viral load level at the time of starting HAART, previous
AIDS diagnosis, treatment history (i.e. naïve v non-naïve, number of preHAART NRTIs, time on NRTIs pre-HAART, initial HAART combination, number
of new NRTIs at the time of starting HAART and calendar date of starting
HAART), age, risk group and race. Factors independently associated with an
increased hazard of reaching <500 copies/ml were later HAART start date
(adjusted HR 1.01 per month later start, [95%CI 1.00-1.01] P<0.001) and older
age at starting HAART (adjusted HR 1.01 [95%CI 1.00-1.02] P=0.05), whilst
higher baseline viral load was associated with a reduced hazard (adjusted HR
0.95 per logio higher [95%CI 0.90-0.99] P=0.03). The adjusted HR for females
compared to males was altered little (adjusted HR 1.12 [0.84-1.49] P=0.45),
suggesting similar rates of achieving <500 copies/ml in males and females
although confidence intervals around this estimate were broad.
Virological Rebound

The rate of virological rebound was then assessed in patients who had
achieved virological suppression at any time point after starting HAART.
Overall, nineteen percent of patients experienced rebound during the period of
study (18% of males and 24% of females).
Univariate analysis showed an increased hazard of rebound in females (crude
HR 1.69 [95%CI 1.12-2.54] P=0.01). After adjustment, higher CD4 at baseline
was, surprisingly, associated with an increased likelihood of rebound (adjusted
HR 1.16 per 100 cells x 10®/l higher CD4 count [95%CI 1.05-1.29], P<0.01). The
adjusted HR comparing females to males was unaltered but the confidence
intervals widened (adjusted HR 1.66 [95%CI 0.89-3.06] P=0.11). It was
apparent, however, from the Kaplan Meier plot (Figure 4.1.Ü) and confirmed by
the

test for proportionality that proportional hazards could not be assumed for
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this part of the analysis as the gender-specific rates of rebound appeared to
diverge after 18 months of follow-up. Censoring at 18 months (i.e. before the
divergence) did not significantly alter the hazard ratio.
Virological Failure

Two hundred and sixty-one (53%) of the males, and 72 of the females (49%)
experienced virological failure (i.e. either they did not reach a viral load <500
copies/ml after 32 weeks of treatment or they had achieved <500 copies/ml and
then rebounded) during the 828 person-years of follow-up. The majority of
failures occurred at the 32 week cut-off time with the median time of failure
(Kaplan Meier) being 17 months, (20 months in males and 17 months in
females).
Univariate analysis suggested that males and females failed therapy at the
same rate (crude HR 1.04 [0.80-1.38], P=0.73). Higher CD4 count at baseline
was again independently associated with an increased rate of failure (adjusted
HR 1.07 [95%CI 1.01-1.15] P=0.03) whilst later HAART start date was
associated with a lower rate of failure (adjusted HR 0.77 per year later start
[95%CI 0.65-0.93] P=0.01). In multivariate analysis the adjusted HR for gender
only altered slightly, showing similar rates of failure in males and females, (HR
1.05 [95%CI 0.73-1.53], P=0.79).
4.4.2 EuroSIDA (Table 4.3, Figure 4.2)
<500 copies/ml

One thousand, eight hundred and ten (89%) males and 449 (88%) females
achieved a viral load <500 copies/mL during a total of 1877 person-years of
follow-up (Table 4.3, Figure 4.2). The median time to reaching <500 copies/ml
(Kaplan Meier) was 4.0 months in males and 4.9 months in females and, by one
year, 76.1% (Kaplan-Meier) of all patients (76.6% of males and 73.9% of
females) had reached this level or below. Rates were similar when comparing
females to males (crude HR 0.93 [95%CI 0.84-1.03], P=0.19). Adjustment was
made for CD4 count and viral load level at the time of starting HAART, previous
AIDS diagnosis, treatment history (i.e. naïve v non-naïve, number of preHAART NRTIs, time on NRTIs pre-HAART, initial HAART combination, number
of new NRTIs at the time of starting HAART and calendar date of starting
HAART), age, risk group, race, haemoglobin level and geographical region.
Factors independently associated with a reduced chance of achieving <500
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copies/ml were: higher baseline viral load (adjusted HR 0.80 [95%CI 0.76-0.85],
P<0.001), history of a pre-HAART AIDS diagnosis (adjusted HR 0.85 [95%CI
0.76-0.94] P=0.002) and longer pre-HAART NRTI exposure (adjusted HR 0.98
per additional year [95%CI 0.96-0.99], P=0.02). Those starting a greater
number of new NRTIs at the time of starting HAART had an increased chance
of achieving <500 copies/ml (adjusted HR 1.20 [95%CI 1.11-1.29], P<0.001) as
did those starting HAART at a later date (adjusted HR 1.23 [95%CI 1.15-1.30]
P<0.001). In the multivariate analysis, the HR changed little and suggested
similar rates of achieving <500 copies/ml (HR 0.92 [95%CI 0.81-1.04], P=0.18).
Virological rebound

Ninety-six percent of those who had achieved a viral load <500 copies/ml had
further follow-up and, of these, 708 patients (33%) experienced virological
rebound (31% of the males and 40% of the females, [Table 4.3, Figure 4.1]).
Within six months, 17% of males and 21% females had experienced a rebound
in viral load and after two years the rates were 31% and 42% respectively.
Univariate analysis suggested an increased hazard of rebound in females
(crude HR 1.40 [95%CI 1.18-1.67] P<0.001). Factors independently associated
with a lower probability of rebound were being treatment naïve at the time of
starting HAART (adjusted HR 0.68 [95%CI 0.50-0.91] P=0.01) and greater age
at time of starting HAART (adjusted HR 0.96 per 5 years older [95%CI 0.920.99] P=0.03). Higher baseline viral load level was associated with a higher
chance of rebound (adjusted HR 1.11 per log higher viral load [95%CI 1.011.23], P=0.03). The adjusted HR for virological rebound was 1.21 (95% Cl 0.981.50, P=0.07), showing a non-significant 21% increased probability of virological
failure in women compared to men.
Virological failure

Fifty-nine percent of males and 66% of females experienced virological failure
during the 4097 patient-years of follow-up, the majority of both male and female
failures being at the arbitrary 32 week cut-off point (due to failure to achieve
<500 copies/ml by this time). Univariate analysis suggested that females failed
at a faster rate than males (crude HR 1.17 [95%CI 1.03-1.32], P=0.01). In
multivariate analysis factors associated with a reduced probability of failure
were a greater number of NRTIs started at the time of starting HAART (adjusted
HR 0.87 per additional NRTI [95%CI 0.79-0.95] P=0.002) and later HAART start
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date (adjusted HR 0.85 [95%CI 0.78-0.92] P<0.001, per year later start). A
previous history of AIDS (adjusted HR 1.16 [95%CI 1.02-1.31], P=0.02) was
associated with increased probability of failure. After adjustment the hazard
ratio suggested a significantly increased (18%) rate of failure for women
compared to men (adjusted HR 1.18 [95%CI 1.01-1.36], P=0.03).
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Table 4.3: Hazard Ratios (HR) for comparison of viroloqical outcomes after HAART in men and women
Royal Free Hospital

EuroSIDA

All

Males

Females

All

Males

females

566(88)

439 (89)

127 (87)

2259 (89)

1810 (89)

449 (88)

3.4

3.4

3.0

4.0

4.0

4.9

HIV viral load <500
copies/ml

n (%) achieving success
median months to success
crude HR (95%C1, P)

1.10 (0.91-1.35, P=0.33)

0.93 (0.84-1.03, P=0.19)

adjusted HR (95%CI, P)

1.12 (0.84-1.49, P=0.45)

0.92 (0.81-1.04, P=0.18)

Rebound after <500 cps/ml

n (%) rebounding
% rebounded by 6 months

122 (19)

87(18)

35 (24)

708 (33)

538 (31)

170 (40)

12.5

11.5

17.5

18

17

21

crude HR (95%CI, P)

1.69 (1.12-2.54, P=0.01)

1.40 ( .18-1.67, P<0.001)

adjusted HR (95%CI, P)

1.66 (0.89-3.06, P=0.11)

1.21 (0.98-1.50, P=0.07)

Viroloqical Failure

n (%) failing
median months to failure

333 (52)

261 (53)

72 (49)

1527 (60)

1192 (59)

335 (66)

17.2

19.8

16.9

7.0

7.1

5.5

crude HR (95%CI, P)

1.04 (0.80-1.38, P=0.73)

1.17( 1.03-1.32, P=0.01)

adjusted HR (95%CI, P)

1.05 (0.73-1.53, P=0.79)

1.18(1.01-1.36, P=0.03)

All multivariate models include adjustment for C D 4 and viral load at the time of starting HA A R T, previous AID S diagnosis, treatm ent history
(i.e. naïve v non-naïve, number of pre-HA A R T N R TIs, time on N R TIs pre-HAART, number of new N R TIs at the time of starting HAART,
H A A R T combination and calendar date of starting H A A R T), age, risk group, and race. Haemoglobin level and geographical region are
adjusted for in the EuroSID A multivariate model.

Figure 4.1: Viroloqical outcomes in the RFH cohort.
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Figure 4.2: Viroloqical outcomes in the EuroSIDA cohort,
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4.5

Immunological responses

4.5.1

Royal Free Hospital (Table 4.4, Figure 4.3)

The median time to improvement in CD4 count by at least 100x10® cells/! was
five months in males and seven months in females. The univariate analysis
revealed a crude HR of 0.88 in females compared to males ([95% Cl 0.71-1.09],
P=0.24). Factors independently associated with an increased hazard of
achieving a 100 cell CD4 count rise were higher viral load at baseline (adjusted
HR 1.12 per log viral load [95% 01 1.06-1.18] P<0.001) and later HAART start
date (adjusted HR 1.37 per year later [95% 01 1.20-1.56] P<0.001). Increasing
pre-HAART duration of exposure to NRTIs was associated with a lower chance
of achieving the 100 cell rise (adjusted HR 0.10 per additional year’s exposure
[95% 01 0.01-0.69] P=0.05). After adjustment, 0D4 improvement rates in males
and females were very similar, (HR 0.89 [95% 01 0.66-1.19], P=0.43).
For those with a 0D4 count recorded within the six months preceding a new
AIDS diagnosis, females had lower 0D4 counts (median 14 x10®/l) than males
(median 152 x10®/l), P=0.02, but numbers were small (females, n=10 and
males, n=44). For those whose progression event was death, the median 0D4
count closest to the time of death was 23 x10®/l (all of the deaths occurred in
males).
4.5.2 EuroSIDA (Table 4.4, Figure 4.4)

The median time to improvement in 0D4 count by at least 100 xIO® cel Is/1 was
nine months after starting treatment for both males and females. Overall,
females appeared to achieve this at the same rate as males (crude HR 0.96
[95%OI 0.86-1.07], P=0.47 and adjusted 1.00 [95%OI 0.88-1.15], P=0.91).
Factors independently associated with an increased hazard of achieving a 100
cell x10®/l CD4 rise were a higher baseline HIV viral load (adjusted HR 1.07
[95%CI 1.01-1.13], P=0.03), greater number of new NRTIs commenced at the
time of starting HAART (adjusted HR 1.14 [95%CI 1.05-1.23], P=0.002) and
later HAART start date (adjusted HR 1.20 [95%CI 1.13-1.28], P<0.001 per year
later start date). Higher baseline CD4 count was associated with a lower
probability of achieving a 100 cell rise (adjusted HR 0.96 [95%CI 0.93-0.98],
P=0.001 per 100 x10®/l higher baseline count) as was a pre-HAART diagnosis
of AIDS (adjusted HR 0.85 [95%CI 0.77-0.95], P=0.004) and older age
(adjusted HR 0.96 per 5 years older [95%CI 0.94-0.98] P=0.001).
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For those with CD4 counts recorded within the six months preceding a new
AIDS diagnosis, females (n=34) had higher CD4 counts than males (n=145) but
these differences were not significant (103 v 100 x10®/l, P=0.09). Only seven
females and 41 males died during follow-up; the median preceding CD4 count
was 18 x10®/l in females and 68 x10®/l in males (P=0.13).

4.6

Clinical Progression

4.6.1

Royal Free Hospital (Table 4.4, Figure 4.3)

Fifty-four (10.9%) of the males and 11 of the females (7.5%) experienced
clinical progression during 1261 person-years following initiation of HAART. By
one year after starting HAART 8% of the males and 6% of the females had
experienced a clinical event. Eighty-eight percent of progressions were due to a
new AIDS diagnosis (46 males and 11 females), the remaining eight were due
to the death of the patient (all males). Univariate analysis suggested that
females might experience a slightly slower rate of progression than males
(crude HR 0.76 [95%CI 0.40-1.47] P=0.43).
As expected, a higher baseline CD4 count was independently associated with a
lower rate of clinical progression (adjusted HR 0.69 per 100 x10®/l higher
[95%CI 0.55-0.87] P=0.002) and previous history of AIDS was associated with a
higher rate of progression (adjusted HR 1.75 [1.00-3.07] P=0.05. The gender
difference reduced slightly after adjustment (HR 0.81 [95%CI 0.34-1.92]
P=0.64) and remained non-significant. The analysis was repeated after
excluding Kaposi’s sarcoma (KS) (12 cases) and substituting with a subsequent
AIDS diagnosis if one existed but this did not alter the gender difference.
4.6.2 EuroSIDA (Table 4.4, Figure 4.4)

Over a total of 6874 person-years of follow-up 229 (11%) males and 52 (10%)
females experienced clinical progression. By one year after starting HAART 6%
of the males and 4% of the females had either developed a new AIDS-defining
illness or died. Of the 229 males who progressed, five (2.2%) had a new AIDS
diagnosis and died on the same date, 164 (71.6%) developed a new AIDS
diagnosis and a further 70 (30.6%) died without an AIDS diagnosis. Amongst
the 52 women experiencing progression three (5.8%) developed AIDS and died
on the same date, 37 (71.2%) had a new AIDS-defining illness and 18 (34.6%)
died. Univariate analysis suggested a similar rate of progression in males and
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females (crude HR 0.94 [95%CI 0.70-1.28], P=0.71). Adjustment reversed the
hazard ratio though rates remained similar for females compared to males (HR
1.11 [95%CI 0.78-1.58], P=0.56). Previous AIDS (adjusted HR 1.43 [95%CI
1.10-1.84], P=0.007), higher baseline viral load (adjusted HR 1.24 [95%CI 1.051.45], P=0.009 per log higher baseline viral load) and older age (adjusted HR
1.10 per 5 years older [95%CI 1.03-1.17], P=0.003) were associated with an
increased probability of progression and a higher CD4 count was associated
with a lower probability (adjusted HR 0.66 per 100 cells higher [95%CI 0.590.74], P<0.001). Repeating the analysis excluding KS (20 cases) and replacing
these cases with a subsequent diagnosis if one existed did not alter the
adjusted hazard ratio.

4.7

Further analysis

Analysis of both cohorts was repeated excluding males in the homosexual risk
group category and the results were largely unaltered (not shown). Repeating
the analysis of the EuroSIDA cohort but without the adjustment for haemoglobin
level also did not alter the results.
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Table 4.4: Hazard Ratios (HR) for comparison of immunological and clinical outcomes after HAART in men and women
Royal Free Hospital

EuroSIDA

All

Male

Female

All

Male

Female

525 (81.8)

414(83.5)

111 (76.0)

2113 (%)

1702 (%)

411 (%)

5.2

5.0

7.2

9.0

9.1

9.0

100 x10**/l cell rise in CD4
count

n (%) achieving success
during follow-up
median months to success
crude HR (95%CI, P)

0.88 (0.71-1.09, P=0.24)

0.96 (0.86-1.70, P=0.47)

adjusted HR (95%CI, P)

0.89 (0.66-1.19, P=0.43)

1.00 (0.88-1.15, P=0.91)

Clinical Proaression

n (%) progressing during

65(10.1)

54(10.9)

11 (7.5)

281 (11)

229 (11)

52(10)

7.5

8.1

5.6

6

6

4

follow-up
% progressing at 12
months
crude HR (95%CI, P)

0.76 (0.40-1.47, P=0.43)

0.94 (0.70-1.28, P=0.71)

adjusted HR (95%CI, P)

0.81 (0.34-1.92, P=0.64)

1.11 (0.78-1.58, P=0.56)

All multivariate models include adjustment for C D 4 and viral load at the time of starting HAART, previous A ID S diagnosis, treatm ent
history (i.e. naïve v non-naïve, number of pre-HA A R T N R TIs, time on N RTIs pre-HAART, number of new N R TIs at the time of starting H A A R T,
H A A R T combination and calendar date of starting H A A R T), age, risk group and race. The EuroSID A model was also adjusted for haemoglobin
level and geographical region.

Figure 4.3: Immunological and clinical outcomes in the RFH cohort
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Figure 4.4: Immunological and clinical outcomes in the EuroSIDA cohort
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4.8

Discussion

Whilst there was no evidence of a significant gender difference in either the time
to achievement of <500 copies/ml, virological rebound or the time to achieving a
100 x10®/l rise in CD4 count, in the larger EuroSIDA cohort it appeared that
females were more likely to experience virological failure than males. Clinical
progression was, however, similar in males and females in both cohorts.
4.8.1

Baseline characteristics

The characteristics of the two cohorts were similar in terms of gender and age.
A greater proportion of patients at the Royal Free were of non-Caucasian origin
(many more of the women were black-African than in the EuroSIDA group) and
the distribution of risk factors was also different, with more of the EuroSIDA
group being IDU (30% of the EuroSIDA females v 7% of females in the RFH
cohort). These differences are very much

in line with the differences in

characteristics of those infected with HIV in the

compared to those

in

mainland Europe.^®^ Individuals in the Royal Free cohort were, in general, at a
more advanced stage of disease at the time of starting HAART, as
demonstrated by a lower CD4 count, higher viral load and greater proportion of
patients with an AIDS diagnosis at baseline. This reflects the issue of late
diagnosis in the RFH where, as in the rest of theUK,there is a persistent and
worrying trend for late diagnosis of HIV.
More of the patients in the EuroSIDA cohort were started on HAART regimens
which were Pl-based and this may be accounted for in part by the earlier
median date of commencement of HAART in this group (June 1997 compared
with February 1998 at the Royal Free).
4.8.2 Virological outcomes

In both the EuroSIDA study and the Royal Free cohort commencement of
HAART resulted in virological suppression to undetectable levels in the majority
of patients. More than 60% of both cohorts had reached <500 copies/ml by six
months of follow-up. The median time to achievement of <500 copies/ml was
similar to that found in previous studies.®

In neither cohort was there firm

evidence of a gender difference in virological suppression rates. Women in both
cohorts appeared to have a less durable response to treatment once
suppression had been achieved, with 21% and 66% higher rates of rebound in
the EuroSIDA and RFH groups respectively, though these results did not reach
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statistical significance.

Virological failure was also slightly more common in

females in both cohorts; indeed, significantly so in the EuroSIDA cohort. These
findings are in agreement with those of a recent study where it was shown that
women had a reduced likelihood of a sustained virological response to
treatment when compared with men.^"^^ However, the ‘failure’ endpoint used (in
this analysis a viral load above 500 copies/ml at 32 weeks or rebound after
achieving <500 copies/ml) overlaps to a large extent with the ‘rebound’
endpoint. Use of this definition meant that the majority of failures in this study
occurred at our arbitrary cut-off point of 32 weeks and that the experience of
males and females was similar up until this point. In clinical practice, however,
patients may not be classified as failures (and thus have their antiretroviral
therapy changed) at 32 weeks if there is evidence of an improvement in
immunological function and/or viral load if viral load, although not optimally
suppressed, appears to be responding favourably or if issues of poor adherence
have been detected and addressed.
It should be noted that the standard of care regarding viral load is to achieve
‘undetectable’ levels of HIV. The threshold used to define viral suppression in
these studies was 500 copies/ml - the lowest level to which viral load was
measured consistently throughout the period of study. Generally, as part of
current clinical practice in the UK, USA and much of Europe, ‘undetectable’ is
now indicated by a viral load level of <50 copies/ml.®^

It is possible that if the

lower virological cut-off point were used, our findings would alter. However, in
order to utilise the maximum amount of data for these studies and to enable the
results of both analyses to be interpreted in the same way, the less stringent,
higher cut-off was used.
In the era of HAART and consequent delayed clinical progression, virological
end points are essential for use in clinical trials where rapid measures of
response are necessary. However, these virological responses are imperfect
surrogates for predicting clinical response^"^° again highlighting the need for
large, observational studies based on longer follow-up to more accurately
assess clinical outcomes. HIV viral load is known to be lower in women than
men in the early stages of HIV infection. This gender difference decreases and
may, in fact disappear later in the course of the disease.^^ Some studies have
suggested that at equivalent viral loads women may experience clinical
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progression at a faster rate than males.®^ The results of the RFH and EuroSIDA
studies presented show similar rates of achievment of virological suppression
and rebound to those previously reported in other observational studies^"^^
but less favourable results than those from clinical t r i a l s . T h e results also
appear to show a possible virological disadvantage for females that may
ultimately translate into a clinical disadvantage.
4.8.3 Immunology

It is known that women have higher CD4 counts than men in the HIV-negative
population (CD4 counts are approximately 100 cells higher in females than in
males) and that this difference persists during the first five years of infection.
78 204 205 p^evious studies have shown evidence that this gender difference in
CD4 count presents no functional benefit^^® with women seroconverting,
progressing to AIDS and dying at slightly higher counts than their male
counterparts.^^

In fact, in these studies females had significantly lower CD4

counts than males at the time of starting HAART (suggesting, therefore, a more
advanced stage of infection). In the RFH cohort, however, progression rates
were, if anything, slightly lower in females than males (HR 0.81, P=0.64)
whereas, in the EuroSIDA cohort progression rates were possibly higher in
males than females (HR 1.11, P=0.56). The EuroSIDA cohort results revealed
similar CD4 counts in males and females at the time of a new AIDS diagnosis
and considerably lower counts in females at death but in the RFH group (where
numbers were small) CD4 counts were significantly higher in males at new
AIDS diagnosis (there were no deaths in females). The number of clinical
outcomes in both studies was small and these findings should be reassessed
as more data are collected.
It is interesting to note that despite the possible differences in virological
responses shown, the immunological response to treatment was very much
equal in both studies with males and females achieving a 100 cell rise in CD4
count at similar rates. Other studies have shown similar immunological
responses, regardless of virological response.®
It is certainly possible that the ‘normal range’ of CD4 counts may actually
continue to be gender specific throughout the course of HIV infection. Parallels
with haemoglobin [Hb] level may be drawn here. The normal range of Hb varies
according to gender and it is established that a lower absolute level of Hb is
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associated with less favourable clinical outcome in patients with

If Hb is

treated as a continuous variable in analysis, even if it is adjusted for, residual
confounding will result because of the gender-specific normal ranges. For this
reason, in the EuroSIDA analysis Hb was treated as a categorical variable with
the categories defined differently for males and females. It may be that when
adjustments are made, the CD4 count should be treated in a similar way to
more accurately capture its effect. CD4 count is, however, dynamic and in the
absence of knowledge regarding the ‘normal’ range during HAART-treated HIV,
the appropriate categories are unknown and thus, this must be acknowledged
as a potential limitation of the analysis. More importantly, this again raises the
issue regarding the use of a single treatment guideline for males and females.
4.8.4 Disease progression

Whilst possible differences between the genders in terms of virological
response to treatment are of interest in the short term, they may ultimately be of
little importance if the effect on clinical outcomes does not mirror any effect on
virological response. The ultimate test for HAART is its effect on clinical events.
Until recently, the number of clinical events occurring in these cohorts since the
introduction of HAART had been too few to allow meaningful analysis, that fact
in itself demonstrating the enormous progress that has been made in the
treatment of HIV.
4.8.5 Bias

Two possibilities for gender bias arise when assessing clinical disease
progression. Cervical cancer (added as an AIDS-defining illness in 1993/^ can
be diagnosed only in women whilst Kaposi’s sarcoma [KS] has been found to
occur relatively early in the disease and more commonly in homosexual males
than in females or males of other risk groups.^"^^

There were no new cases of

cervical cancer during the study in those included from either the EuroSIDA or
RFH cohort. When those with a progression date defined as the date of
development of KS had a subsequent AIDS diagnosis substituted for this, the
results were unchanged. In terms of comparison with other published work,
which does not make these adjustments, this substitution is probably
unnecessary.
In the Royal Free cohort the frequency of clinic assessments and viral load
measurements during follow-up was greater for females than males. Thus, we
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might have expected them to have had apparently faster event rates as a result
of the greater opportunity for clinical diagnosis and virological assessment. This
may explain the slightly increased rates of achievement of virological outcomes
in women in the Royal Free cohort though not the similar rates of immunogical
response and clinical progression seen in the same cohort. Because of the
similar visit frequency for males and females in the EuroSIDA cohort, data from
this study are easier to interpret from this point of view.
4.8.6 Confounding

There are undoubtedly other, as yet unknown or unrecognised, factors that will
have been distributed differently between males and females that may have had
an influence on the outcomes but which were unadjusted for in these analyses.
Notably, no data were collected on socio-economic status or education level,
shown in some studies to be associated with survival as well as access to,
uptake of and adherence to treatment.®®

In previous studies gender

differences in outcomes have been found to be the result of differences in
access to care and, particularly in the RFH cohort (where the majority of
females are of black African ethnicity and our previous analysis has shown
them to present at lower CD4 counts than males) this continues to be an issue.
Similarly, homosexual males may have additional differences to females that
are not captured simply by their gender or risk exposure category. However,
reanalysis of both the EuroSIDA and RFH cohorts, excluding the males in the
homosexual risk group and so comparing only heterosexual males and females,
did not alter the results significantly in either study.
Gender differences in adherence to treatment may also play a role and neither
cohort currently has data on this (though the RFH has now started to collect
such information using a crude measure of adherence).
4.8.7 Data accuracy

Another important factor to consider is the accuracy of the collected death data.
Whilst within EuroSIDA and the RFH every attempt is made to collect accurate
death data, without cross-referencing with national statistics there can be no
certainty that ascertainment of death is complete. The nature of HIV and its long
latency period will always make it difficult to achieve completeness of follow-up,
particularly when patients are well and able to relocate and change their care
centre. Patient confidentiality is an obstacle to tracing patients by their General
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Practitioner, place of work or residence.

In the era of HAART as the HIV-

positive population ages, more cases of death will begin to be attributable to
other, non-HIV related causes. Some deaths in individuals taking HAART are
known to be the result of HAART itself. In order that figures are accurate,
deaths in future should be classified as deaths resulting from AIDS, from
HAART-related causes and ‘other’ causes. Methods of ensuring even more
accurate data will be necessary if we are to monitor the effect of HAART on
HIV. Further study of these cohorts would benefit from cross-referencing with
nationally collected death statistics for more complete outcome data regarding
the occurrence and cause of death. Whether any gender disparity would be
highlighted by this is uncertain.
At the Royal Free Hospital systems are currently being put in place to improve
the quality of the information collected on death - both in terms of accuracy of
numbers and cause of death (Diane Robertson Bell, personal communication).
Interestingly, a higher proportion of clinical progressions were the result of
death in the EuroSIDA cohort (though similar rates were seen in males and
females) despite the better immunological status of the patients at the time of
starting HAART. This might suggest more effective data collection on deaths in
the EuroSIDA group or differences due to other factors, e.g. greater numbers of
IDUs..
4.8.8 Further issues

A factor that must be considered is that both analyses performed have involved
several comparisons - in all there have been five analyses in the both the RFH
and EuroSIDA cohorts. Consequently, it may be argued that some form of
correction (e.g. Bonferroni^"^®) should be employed to reassess the ‘statistically
significant’ results in the light of this high rate of testing to ascertain how much
credence we can give to the results obtained. By this token, a more stringent
cutoff for the p-value of approximately 0.01 (0.05/5) would be required to
demonstrate significance and, in this situation, none of the gender differences
shown remain statistically significant.
In terms of interpreting the overall message from these studies it is likely that
we can be more confident in the EuroSIDA cohort results than in those from
RFH - it is larger, has longer follow-up (total person-years of follow-up is more
than five-fold greater than that in the RFH) and a greater number of outcomes.
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It is known that results from smaller cohorts can be misleading - indeed an
earlier analysis of the RFH suggested that females had better and more durable
virological responses to HAART than males/^^ The addition of more patients
and follow-up time to this cohort has significantly altered these findings. Though
the reason for this difference is not immediately apparent, chance is likely to
have played a role.
4.9

Conclusions

The fact that there were so few clinical outcomes during the period of follow-up
in both studies, in itself, reflects the enormous benefits that HAART has
conferred on HIV-positive patients. The data from these studies provide no firm
evidence of a gender difference in response to treatment of HIV though there is
a suggestion that viral load responses and clinical outcomes could be poorer
overall in women. The fact that the analysis of the large EuroSIDA data set still
does not provide conclusive findings suggestive of a gender difference in
clinical outcome would lend weight to the argument for maintaining a single
treatment guideline for males and females at the present time.
Observational studies, such as cohort studies, are a unique ‘real life’ source of
information for the investigation of clinical outcomes in HIV in the era of HAART
where the incidence rate of clinical outcomes is low. In terms of the effect of
gender on clinical progression of HIV in the era of HAART, it is likely that the
definitive answer will only be reached with a still larger cohort and more followup data. The issue of gender and viral load response therefore requires
continued monitoring and cannot yet be laid to rest.
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CHAPTER 5

HIV AND CERVICAL ABNORMALITY

5.1

Background

5.1.1 Cervical intraepithélial neoplasia and cervical carcinoma

Cervical cancer is currently rated as the seventh most common cancer in the
UK and affects at least 400,000 women each year world-wide.^^° Recognition of
a pre-invasive phase (cervical intraepithélial neoplasia - GIN) that can be
treated to prevent progression to cervical carcinoma led to the introduction of
cervical screening. In the UK, screening began in the 1960s and the NHS
Cervical Screening Programme (NHSCSP) was set up in 1988 to try to ensure
that all eligible women were screened and that follow-up was comprehensive.
The reduction in the incidence of cervical cancer since this time has been
dramatic^^^ with the majority of those now developing the disease being those
who have not been screened under the programme.^^^
5.1.2 The structure of the cervix

The cervix is covered with two types of epithelium: squamous over the vaginal
surface and columnar within the cervical canal. Where the two epithelial types
meet there is an area of transformation where columnar epithelium transforms
to squamous. The transfomation zone is the area in which malignant change
may occur.
5.1.3 Risk factors for GIN and cervical carcinoma
5.1.3.i Sexual Factors and HPV

CIN and cervical cancer are rare in those who have not had sexual intercourse.
Younger age at first intercourse,^^^ a greater number of sexual partners^^"^ and
combined oral contraceptive (CGC) use^^^

have all been factors found to be

associated with cervical disease. It is now thought, however, that these factors
are all associated with increased risk of acquisition of infection with Human
Papilloma virus (HPV). Certain oncogenic HPV types (most commonly types 16
and 18) are known to increase the risk of development of CIN^^^’^®^ and cervical
neoplasia.^®^"^®® Both the viral load of HPV^^^'^^° and its persistence^^^

are

also established as important factors in the natural history of cervical disease.
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5.1.3.Ü

Smoking

Cigarette smoking is known to be independently associated with the
development and persistence of CIN.^^ 2 7 3 - 2 7 7 appears that smoking alters the
local cervical immune function and may render the cervix less able to clear HPV
infection and so more vulnerable to the development of CIN.^^®
5.1.3.111

HIV and immune suppression

HIV has been recognised for many years as a risk factor for the development of
cervical abnormality^^®’^®^ with the prevalence of abnormality increasing with
advancing immunosuppression.^®^ 283-285

iggg cervical cancer was added to

the list of conditions that represent AIDS-defining illness"^^. In one study, 2.5% of
HIV-positive women aged 15-49 in 15 European countries presented with this
malignancy as a first AIDS-defining illness.^®® Previous work has shown that
women with HIV have five times the risk of HIV-negative women for developing
cervical cancer and for developing CIN.^®^ 287-290
Females who have undergone renal transplant are also at greater risk of
development of CIN,^^^

experiencing up to 14 times the risk when compared

with immune-competent women.^®® There is also evidence of an increased
incidence of CIN in women with systemic lupus erythemtosis, immunecompromised after long-term treatment with chemotherapy.^®"^
5.1.4 The natural history of CIN

In HIV-negative women untreated high-grade CIN has a high likelihood of
progressing to cervical neoplasia, with 22% of those with persistent abnormality
progressing to invasive carcinoma in one study from New Zealand.^®® Between
35-60% of low-grade CIN may spontaneously regress to normal.
In women with HIV it is likely that CIN has a more aggressive course. Data from
the pre-HAART era suggested that CIN disease is more often of higher grade
and more often progressive compared with that seen in seronegative women,
and that dysplasia is more likely to persist than in seronegative women.®^^ 303304
Treatment with HAART may influence cervical dysplasia although results are
not consistent across studies. Some studies have suggested that women
treated with HAART either experience early regression of lesions®®® or have no
evidence of a change®®® whereas others have shown that those women who
have a greater absolute increase in CD4 count on HAART are more likely to
exhibit regression of an abnormality.®®^
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5.1.5 The UK cervical screening programme

Cervical cancer satisfies virtually all of Wilson’s screening criteria^®® in that the
natural history has been well documented, there is a pre-invasive stage which,
once detected, can be treated and the test for the pre-invasive phase is
inexpensive and quick and, although moderately invasive, usually tolerable to
the majority of women. In the immune-competent, HIV-negative, population the
false negative rate for the smear test is between 5-15%^°^ and sensitivity for
severe dyskaryosis (the highest grade of pre-invasive disease, see below) is
95% with a slightly reduced sensitivity for lower grade abnormalities.^^®
The UK screening programme is offered to all women aged between 20 and 64
years. Although frequency of testing does vary according to health authority, it
is suggested that smears are repeated every 3-5 years if the preceeding test
was not abnormal.^^^
5.1.6 Cervical cytology: the smear test

The smear test is taken during a speculum examination of the patient. The
sample is then ‘smeared’ over a glass slide and fixed using alcohol to avoid air
drying before being stained with Papaniculaou stain and graded by a trained
cytopathologist. Interpretation of smears is subject to guidelines but remains
subjective.

There has, however, been found to be good inter-observer

agreement in the interpretation of cervical smears.®^^ Smear test results are
classified by degree of morphological nuclear change (dyskaryosis) and are
graded as mild (nuclear enlargement occupying up to half the cell), moderate
(nucleus occupying half to two-thirds of the cell) and severe dyskaryosis
(occupying the whole cell). Smear results correspond to histological changes
graded on the thickness of epithelial involvement: CIN1, 2 and 3 respectively,
CIN3 representing full thickness abnormality.
Smears are classified as ‘inadequate’ if either there is insufficient material on
the slide for assessment or if there are other factors, such as blood or white
cells, obscuring the slide which makes interpretation difficult. A further smear
category, ‘borderline nuclear abnormality’, is used when there is a degree of
uncertainty with the smear result, such as minor nuclear changes with HPV or
severe inflammation. This cytological finding may sometimes, however, mask
underlying severe abnormality and tests are repeated after a six month interval.

94

There has been extensive debate as to whether screening for HPV might help
identify those women with low grade cervical abnormality at greatest risk of
cervical cancer but currently in the UK this is not performed routinely. The
TOMBOLA trial^^^ aims to establish the possible role of HPV testing in the
cervical screening programme.
The

NHS

Cervical

Screening

Programme

recommendations

for

the

management of smear abnormalities are as follows (Table 5.1):
Table 5.1: NHSCSP recommendations for cervical screening
Deqree of

Follow UD schedule

dvskarvosis

Inadequate

Borderline/mild

Indications for

Manaaement and

c o Id o s c o d v

follow UD

Repeat at <3

3 consecutive

If:

months

inadequate smears

Negative -

Repeat at 6 months.

2 consecutive BNA

smear at 6 months

(BNA/CIN1)

orCINI
After 2 consecutive

CIN 1 -

negative smears 6

colposcope at 6

months apart revert

months

to routine recall
Moderate (CIN2)

N/A

Immediate

CIN2 orCIN3-

Severe (CIN3)

N/A

Immediate

require treatment

There is some evidence to suggest that cervical cytology may be a relatively
insensitive screening tool in women who have undergone renal transplant and
recently updated screening guidelines (Leusley personal communication)
suggest the use of colposcopy in addition to cytology if resources allow.^^^^^"^
5.1.7 Colposcopy

Colposcopy allows visualisation of the magnified cervix with a binocular
microscope. Diluted (4%) acetic acid solution and Lugols iodine are used to
help highlight abnormalities in the cervix and vagina. Abnormal uptake of these
solutions may represent underlying cervical dyskaryosis and directed biopsies
can be taken to confirm a diagnosis.
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5.2

Cervical screening protocol for women with HIV

There remains uncertainty as to the most appropriate screening method and
frequency for women with HIV, though there is general agreement that more
intensive monitoring is necessary. Many clinics caring for diagnosed HIVpositive women have modified screening programmes in place though
recommendations vary regarding frequency and intensity of screening. In the
UK the Royal College of Obstetricians and Gynaecologists advises that HIVpositive women without a history of a cervical abnormality undergo annual
cervical screening^^^ whilst the NHSCSP guidelines of 1997 are more vague,
stating that ‘the course of the disease may be different for these women,
requiring more intensive screening by those responsible for their care’.

The

new NHSCSP guideline is likely to advise baseline cytology with colposcopy if
resources allow and annual follow up cytology in the absence of abnormality
(Leusley personal communication). As with HIV-negative women, it appears
that those women with low-grade abnormalities, who are likely to adhere to
follow-up, may safely be monitored on a six monthly basis. All high-grade
cervical lesions should be appropriately treated.
At the Royal Free Hospital a weekly clinic is run specifically for HIV-positive
women and this has been running since shortly after the HIV centre was
opened. The clinic provides routine HIV care, cervical screening, contraception
and fertility advice and helps care for HIV-positive pregnant women. All HIVpositive women are offered cervical screening soon after their first visit to the
clinic.

Some women will undergo cervical screening on their first clinic visit

whilst others, usually those who are unwell and perhaps already requiring
commencement of antiretroviral therapy, are seen when they are well enough to
tolerate the examination. The initial screen involves cervical cytology and
colposcopy with directed biopsy if it is indicated. All doctors performing
colposcopy are either British Society of Colposcopy and Cervical Pathology
(BSCCP) certified colposcopists or in training for certification. Follow-up is on an
annual basis when the smear is repeated, or more frequently if results indicate
an abnormality or if treatment is required. Currently our protocol is for patients
with results showing CIN1 to undergo colposcopy on a six-monthly basis until
the abnormality has persisted for three consecutive follow-up visits when they
are offered treatment in the form of a large loop excision of the transformation
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zone (LLETZ) procedure. Lesions of CIN2/3 are routinely treated by LLETZ.
(Table 5.2)
Table 5.2: Royal Free Hospital cervical screening protocol
A t baselin e screen
All w o m e n ce rvica l s m e a r and co lp o s c o p y ± biopsy

B aselin e

Negative

ii

ii

Low grade abnormality

High grade
abnormality

res u lt

ii
F o llo w
up

ii

Annual cervical

Smear and colposcopy

Refer for

smear

In 6 months

cervical
treatment
(LLETZ)

At each screening visit, a clinic proforma is completed by the doctor with the
assistance of the patient to elicit details of any gynaecological symptoms or
contraceptive requirements the woman may have. Pregnancy status and
smoking habits are also recorded.
All patient data are stored on a database which is used for both screening
coordination and research purposes. Data have been collected since the clinic
was first set up. Following each patient visit the updated data are entered onto
the database (AM). As mentioned in chapter 2, the procedures for the consent
for use of patient data have evolved since the time of this work. During the
studies described in this chapter, anonymised patient data (which was being
routinely collected for clinical purposes) were used without formal patient
consent procedures but this was deemed to be acceptable according to
guidelines in place at the time.
The two studies described below were conceived by myself and used the
routinely collected patient data described above.
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5.3

Aims and Objectives

At the RFH our clinical impression was that even in the era of HAART the
prevalence of cervical abnormality in new patients and those under follow up
was very high. There was uncertainty as to i) the burden of low grade (CIN1)
and high grade (CIN2/3) cervical abnormality in patients attending for an initial
screening visit and ii) which new patients might be most at risk of cervical
abnormality. A cross-sectional study was therefore performed to assess the
prevalence of cervical abnormality in women attending for a first cervical
screening visit and to attempt to identify risk factors for the presence of any
cervical abnormality.
A second study of a cohort of women already under follow up was also
performed to assess any possible impact of the commencement of HAART on
the prevalence of cervical abnormality in a group of HIV-positive women
previously naïve to combination therapy. Factors associated with regression of
a cervical lesion were then assessed.

5.4

Methods

Routinely collected cervical screening/ questionnaire data were amalgamated
with the main

Royal

Free Hospital observational

data set (including

demographic and clinical details). Cervical smears and biopsies are analysed in
the hospital's cytology and histology departments and results were accessed
from the laboratory computer system.
For the purposes of these studies cervical screening results were graded in four
categories:
abnormality.

inadequate,

normal,

low-grade

abnormality

or

high-grade

For those who had inadequate screening results, the nearest

adequate screen result was substituted if available. Low-grade abnormality
included

smears

categorised

as

borderline or

dyskaryosis, and biopsies of CIN1.

keratinising

cells,

mild

High-grade abnormalities included

moderate and highly dyskaryotic smears and biopsies of CIN2 and 3.
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5.5

Study One:

To assess the prevalence of baseline cervical disease in HIV-positive
women in the era of HAART and identify factors associated with this
abnormality
5.5.1 Methods

This was a cross sectional study including all women attending the ICDC
women’s clinic for initial cervical screening over the three year period October
1998 - October 2001. Some women will have undergone cervical screening at
their first clinic visit but others, including those who are unwell or requiring
commencement of antiretroviral therapy, were seen when they are well enough
to tolerate the examination. Cervical smear and colposcopy with directed biopsy
(if necessary) were performed in accordance with the clinic protocol.
The prevalence of abnormality (defined as low-grade and high-grade) at first
cervical screening (i.e. at ‘baseline’) was established from smear and biopsy
results and an attempt was made to assess whether a ‘high risk’ group might be
identified according to baseline clinical and demographic characteristics using
logistic regression analysis. In univariate analysis clinical factors (baseline CD4
count and viral load, history of AIDS, duration of HIV diagnosis, history of
antiretroviral therapy, smoking habits) and demographic variables (age, ethnic
group and HIV risk category) were assessed. Those variables associated with
abnormality at the P<0.10 level were then included in the final multivariable
model.
5.5.2. Baseline characteristics

During the period of study 129 women new to the RFH were seen for cervical
screening (Table 5.3). Eighty (62.0%) of the women were of black African origin
and 102 (79.1%) were in the heterosexual risk group category. The median age
of the women at the time of the baseline cervical screen was 33.2 years and 52
(41.3%) had never smoked.
In terms of their HIV disease, the median time since diagnosis was 6 months
(IQR 2-27 months) and 24 (18.6%) had a history of an AIDS defining illness.
Eighty-five women (65.9%) had ever received antiretroviral therapy, 37 (28.7%)
had ever been treated with Pis and 31 (24.0%) had received an NNRTI. The
median CD4 count at the time of the screen was 252 x10®/l and viral load 3.1
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Iogio copies/ml, reflecting the fact that many of the women were currently
receiving or had previously received antiretroviral treatment.

T a b le 5 .3 : C h a r a c te r is tic s w o m e n a t b a s e lin e c e r v ic a l s c r e e n (n = 1 2 9 )

C h a r a c te r is tic

33.0 (28.0-37.9)

A g e m e d ia n (IQ R )

80 (62.0)

B la c k A fr ic a n n (% )
R is k G r o u p

n (% )

H e te r o s e x u a l
ID U

14(10.8)

O th e r

13(10.1)

H is to r y o f A ID S n (% )

24(18.6)

E v e r o n A R T n (% )

85 (65.9)

N e v e r s m o k e r s n (% )

53 (41.0)

M o n th s H IV p o s itiv e m e d ia n (IQ R )

6.2 (2.1-26.7)

C D 4 x10®/l m e d ia n (IQ R )

252 (142-210)

R N A c o p ie s /m l m e d ia n (IQ R )

5 .5 .3

102 (79.1)

1250 (400-25000)

B a s e lin e c e r v ic a l s c r e e n in g r e s u lts

Of the one hundred and twenty-nine women, 127 (98.4%) had a smear test
taken at baseline, the two women menstruating at the time of assessment
having a directed biopsy taken at colposcopy. At this stage 47 (36.4%) results
were negative, 65 (50.4%) showed low-grade abnormality and 13 (10.1%) highgrade abnormality. Four women (3%) had overall inadequate results (Figure
5.1).
In four women the biopsy revealed an abnormality where the smear did not:
amongst the five women (6%) with an inadequate smear, one had a low-grade
abnormality on biopsy and amongst the 49 women with a negative smear there
were three with a low-grade abnormality on biopsy. These biopsy results are
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shown as cross-hatched areas on Figure 5.1. Overall, the prevalence of an
abnormal result at baseline was, therefore 60% (n=78) with 10% of women
(n=13) having high-grade disease.
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F ig u r e 5 .1 :
B a s e lin e c e r v ic a l s c r e e n in g r e s u lts ( n = 1 2 9 )

□ negative
□ low-grade
■ inadequate
B high-grade

50.4%

5 .5 .4

L o g is tic r e g r e s s io n a n a ly s is

Logistic regression was used to assess any relationships between the clinical
and demographic characteristics and the presence of baseline abnormality
(n=78) in the 125 women with screen results adequate for interpretation (Table
5.4).
In univariate analyses both a higher baseline CD4 count and a higher nadir CD4
count (both measured as per 100 cells x10®/l higher) were associated with a
significantly reduced probability of having an abnormal screening result at
baseline [odds ratio (OR) 0.74 (P=0.003) and OR 0.72 (P=0.002) respectively].
Those who had ever smoked were more likely than those who had never
smoked to have an abnormality (OR 2.45, P=0.03). No other factor was
significantly associated with an abnormality at the P=0.10 level although those
with a history of AIDS and those who had already received antiretroviral therapy
were more likely to have an abnormality (OR 1.39

(P=0.49) and OR 1.26

(P=0.55) respectively) and women in the heterosexual risk group category were
slightly more likely to have an abnormality than other women (OR 1.29,
P=0.54).
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Thirty-four of the women had a baseline CD4 count that was also their nadir
count, hence adjustment was not made for both in the multivariate model. The
results shown are of two multivariate models: model one, including baseline
CD4 cell count and smoking status and model two including nadir CD4 cell
count and smoking status. The effect of a higher baseline CD4 count was
slightly enhanced and remained significantly associated with a lower probability
of abnormal result (adjusted OR 0.70, P=0.001). The effect of smoking also
increased (in both models) with ever smokers being between 2.45 (model 2)
and 2.82 (model 1) times more likely than never smokers to have an
abnormality (adjusted P=0.03 and P=0.02 respectively).
When the data were re-examined to assess the relationships of baseline factors
and the presence of high grade abnormality at baseline, the results were
changed little, though confidence intervals widened due to the reduced number
of events (results not shown). Interestingly, all those with high grade disease at
baseline were known to be current smokers.
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Table 5.4: Odds Ratios and 95% confidence intervals (Cl) for the presence
of low-grade or high-grade cervical smear abnormality at baseline

V a ria b le

C rude

(95% C I)

P

OR
B a s elin e C D 4

A d ju s te d

(95% Cl)

P

OR

0.74

(0.60-0.90)

0.003

0.70

(0.57-0.87)

0.001 '

0.72

(0.59-0.89)

0.002

0.70

(0.56-0.99)

0.002"

0.99

(0.74- 1.31)

0.93

0.90

(0.70- 1.13)

0.36

1.39

(0.55-3.52)

0.49

2.34

(1.15-4 .93)

0.02

2.82

(1.21-6.60)

0 .0 2 '

2.45

(1.11-5.41)

0.03"

(/1 0 0 cells)
C D 4 n ad ir
(/1 0 0 cells)
B a se lin e R N A
(/lo g )
Age

(15 years
o ld e r)
H isto ry o f
A ID S
E ve r s m o k e r

H isto ry o f

1.26

(0.60-2.64)

0.54

1.00

(0.99- 1.02)

0.40

0.95

(0 .57- 1.58)

0.85

1.29

(0.55-3.05)

0.56

a n ti
retro v ira ls
M o n th s sin ce
H IV d iag n o s is
NonC au c as ian
H e te ro s ex u a l

1. Model 1: adjusted for baseline CD4 count and smoking status
2. Model 2; adjusted for nadir CD4 count and smoking status
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5.6

Study 2

To assess the impact of HAART on the prevalence of abnormal cervical
screening results in a group of HIV-positive women previously naïve to
HAART and to examine possible factors associated with regression of a
cervical lesion
5.6.1

Methods

Women were eligible for inclusion in this study if they had at least one cervical
screen (where this was defined as smear with additional colposcopy and biopsy
if indicated) prior to the commencement of HAART and one screen at least sixmonths after starting HAART.
The prevalence of cervical abnormality was assessed at the cervical screen
before starting HAART (the pre-HAART or ‘baseline’ screen) and at a follow-up
(after starting HAART) screen at least six months after starting this treatment. In
those women having a screening abnormality at baseline (but not undergoing
local cervical treatment of the abnormality during the study period), assessment
was made of the associations between demographic and clinical variables and
regression of cervical abnormality during the period of follow up, i.e. the ‘natural
history’ of cervical abnormality in the presence of HAART. Patients who had a
baseline abnormality were classified as ‘regressors’ if the abnormality had
regressed at follow up and as ‘non-regressors’ if results showed a persistent or
increasing abnormality. Those treated by LLETZ in the time period between
their ‘pre-HAART’ screen and their ‘post-HAART’ screen were described
separately.
Amongst the ‘regressors’ and ‘non-regressors’ continuous variables were
compared using the wilcoxon ranksum test.

The proportion with screening

abnormalities prior to and during HAART were compared using McNemar's test
for matched pairs. Logistic regression methods were used to establish the odds
ratios for women with baseline abnormalities being a regressor’ versus a nonregressor’ at a six-month follow-up screen, according to baseline demographic
and clinical characteristics.
5.6.2 Baseline characteristics

Seventy-one patients with a baseline screen before October 2000 were
included in the study. Commencement of HAART was within a year of baseline
screen in the majority of women (59/71, 83.1%).
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Table 5.5: Characteristics of women at pre-HAART, baseline cervical
screen rn=711
C h a ra c te ris tic
B la ck A frican n (% )

40 (56.3)

C au c a sian

26 (36.6)
5 (7.1)

O th e r
R isk g ro u p
n (% )

H eterosexual
IDU
O th er

A g e, m ed ian (IQ R )

62 (87.3)
6 (8.5)
3 (4 .2)
32 (29-36)

N e ve r sm o k er, n (% )

49 (72.1)

H is to ry o f A ID S, n (% )

25 (35.2)

P re -H A A R T an tiretro viral therapy, n (% )

42 (59.2)

C D 4 c o u n t x10®/l, m edian (IQ R )
V iral load logio co p ies/m l, m edian (IQ R )
M o n th s sin c e H IV d iag n o sis, m edian (IQ R )

162 (170-254)
4.8 (3.9-5.3)
46 (18-83)

Sixty-two of the women (87.3%) were in the heterosexual exposure category,
six (8.5%) had a history of injecting drug use, two (2.8%) were thought to have
become infected after blood transfusion and one (0.1%) was thought to have
been infected from occupational exposure. The median age of the women was
32 years (inter-quartile range [IQR] 29-36 years). Forty-nine women (72.1%)
had never smoked. Twenty-five patients (35.2%) had a history of prior AIDSdefining illness and 29 (40.8%) were antiviral naïve prior to commencing a
HAART regimen, the remainder having been exposed to either mono- or dualNRTI therapy. The median baseline CD4 count was 162 x10®/l (IQR 170-254)
and viral load was 4.8 logio copies/ml (IQR 3.9-5.3) reflecting the fact that these
patients were generally at an advanced stage of HIV disease. Women had
been followed up in the clinic for a median of 35 months prior to the baseline
screen (IQR 12-51 months) and for a median of 46 months (IQR 18-83) after
their HIV diagnosis.
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5.6.3 Prevalence of cervical abnormality

The prevalence of cervical abnormality in these 71 women was high at 55%.
Thirty-five women (49.3%) had low-grade abnormality and 4 had (5.6%) highgrade abnormality. At the subsequent screen (a median of 10 months later [IQR
8-14 months]) the overall prevalence of cervical abnormality had increased to
62%, 37 (52.1%) low-grade, and 7 (9.9%) high-grade abnormalities. This
change was not statistically significant (P=0.20). (Figure 5.2)

Figure 5.2:
Prevalence of cervical abnormality prior to and after commencement of

80

HA ART in women receiving no local cervical treatment fn=711

70 60 c
<u
E 50 -

■ high grade

i

□ lowgrade

‘o 40 -

■ negative

X I

E 30 -

Z3
C

20 10 0 pre HAART

on HAART

The results above are for those women who did not undergo local cervical
treatment in the interval between the ‘pre-’ and ‘on-HAART screens, i.e. a study
of the ‘natural history’ of the cervix in the presence of HAART. The results were
also examined in the ‘real world’ setting, where women are both treated with
HAART and given local cervical therapy when required (Figure 5.3). Including
the 15 women treated between pre- and on-HAART screens and so examining
the total 86 starting HAART, the baseline prevalence of abnormality was 63%.
Follow up screen, at least six months after starting HAART, revealed the
prevalence to be 64% (again, a non-significant rise, P=0.82).

107

Figure 5.3:
Prevalence of cervical abnormality prior to and after commencement of
HAART, including women treated by LLETZ fn=861
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5.6.4 Cervical changes during follow up

Amongst the 71 women who did not have LLETZ treatment there were 32 with
an initially negative screening result. It was noted that four women had a highgrade abnormality which remained untreated at the follow-up screen. All these
women were, at the time, too unwell to tolerate LLETZ and were kept under
close surveillance. No cervical carcinomas developed. Twenty-two women
(68.8%) had persistently negative results, 8 (25.0%) developed a low-grade
abnormality and 2 (6.3%) developed a high-grade abnormality (Table 5.6) over
the follow-up period. Of the 39 patients with an initially abnormal result, five
(12.8%) had results which had regressed to normal at the follow up (the
regressors are shown in bold in Table 5.6).

Table 5.6: Baseline and Follow up cervical screening results (n=71)
" - - .^ ^ llo w up

Negative

Low-grade

High-grade
Baseline total

B a s e lin e ^ " -.^
Negative

22 (68.5)

8(25.0)

2 (6.3)

32

Low grade

4(11.4)

29 (82.9)

2 (5.7)

35

High grade

1 (25.0)

0 (0.0)

3 (75.0)

4

27

37

7

71

Follow-up total
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5.6.5 Characteristics of regressors and non-regressors

The number of patients in the regressor group was very small but this group
was slightly older (median age 36.2 v 31.9 years P=0.07) and less likely to be of
black-African origin (20% v 65%, P=0.06) than those in the non-regressor
group. Although baseline median CD4 count was (not-significantly) lower (131 v
151 x10®/l, P=0.07, Wilcoxon rank sum) and baseline viral loads equivalent to
the non-regressors (-4.8 logio copies/ml), regressors had a significantly greater
increase in their CD4 counts (143 v 38 x10®/l, P=0.04) over the follow-up period.
There was no significant difference in the change in viral load in regressors and
non-regressors but regressors had a significantly lower viral load than non
regressors at the follow-up ‘on HAART’ visit (2.2 v 2.7 logic copies/ml, P=0.05).
No data was available regarding adherence to therapy.
5.6.6 Logistic regression analysis

Univariate logistic regression analysis (Table 5.7) showed no individual factor to
demonstrate a significant association with regression of a cervical lesion. The
analysis was, however, limited by the small numbers of women involved.
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Table 5.7: Associations between baseline and follow-up factors and the
regression of cervical abnormality on HAART - results of univariate
logistic regression analyses

V a ria b le

O d d s ratio (9S% Cl, P)

A g e (/year)

2.7(0.83-8.99, P=0.10)

E th n icity (n o n -C au ca sia n versu s

0.14(0.01-1.36,P=0.09)

C a u ca sia n )
R isk g ro u p (h etero se xu al versus

4.0 (0.29-54.71,P=0.30)

o th er)
S m o k in g (n e v e r versu s ever)

2.17(0.31-15.33,P=0.44)

H isto ry o f A ID S

0.36 (0.03-3.54, P=0.36)

T re a tm e n t naïve

1.9 (0.28-12.87, P=0.51)

B a se lin e C D 4 (/50 cell hig h er)

0.73 (0.42-1.28, P=0.73)

R ise in C D 4 (/SO cells)

1.66 (0.95-2.91,P=0.08)

A b s o lu te C D 4 at fo llo w up (/SO cell

1.04 (0.78-1.40, P=0.80)

h ig h er)
B a s e lin e viral load (/logio higher)

1.06 (0.25-4.42, P=0.94)

Fall in viral load (/logio)

2.19(0.59-8.11, P=0.24)

A b s o lu te viral load at fo llo w up (/logio

0.21 (0.03-1.45, P=0.11)

h ig h er)

A greater increase in CD4 count during follow-up was the factor most strongly
associated with an increased probability of regression, [odds ratio [OR] per 50
cell greater increase in CD4 count 1.66 (P=0.08)] and those with a history of
AIDS were less likely to regress [OR 0.36 (P=0.38)] than those without a history
of AIDS. Those who had never smoked were 2.17 times as likely to experience
regression of a lesion as those with a history of current or past smoking
(P=0.44) although this was not significant. Those with a greater fall in HIV RNA
level were also more likely to regress [OR per logio reduction in RNA 2.19,
P=0.24], though again this was not significant.
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5.7

Discussion

5.7.1 Summary of resuits

The results of these studies showed that:
1) The suspected high prevalence of cervical abnormality in HIV-positive
women attending for a first cervical screen at the RFH was confirmed. Sixty
percent of women had an abnormality and 10% had a high grade
abnormality. As expected, those with greater current or previous immune
compromise were those most likely to have disease and smokers were more
likely than non-smokers to be affected.
2) For women starting HAART there was no evidence of a fall in the prevalence
of cervical abnormality six months after starting treatment and although
there was a suggestion that those with greater increases in CD4 count might
be more likely to experience regression of an abnormality, the findings were
inconclusive.
5.7.2 HIV, HPV, HAART and CIN

Previous studies have shown a high prevalence of cervical abnormality in HIVpositive women. 279-282 studies are, however, difficult to compare as the cervical
screening methods employed are different, some using cytology alone, some
combining it with colposcopy and others also using directed biopsy. The effect
of immune compromise though has been seen in many studies^®^ 283-235

jg

biologically plausible that impaired cervical immunity will reduce the local
cervical ability to control HPV and its oncogenic effects.
The women included in this study were at an advanced stage of HIV infection
and the majority were treatment-experienced prior to starting HAART. Studies
have shown that plasma viral load and CD4 count are strongly correlated with
genital tract HIV RNA levels^^^ and that in those with undetectable serum viral
loads, it is likely that genital HIV levels will also be undetectable.^^^ Thus it
might be anticipated that as plasma and genital HIV viral load fall, and immune
function improves, immunological control of cervical tract HPV might also
improve, ultimately reducing the incidence and prevalence of CIN. Heard's
group examined the response of cervical abnormalities to HAART and
assessed HPV prior to and during H A A R T . T h e i r results showed no alteration
in overall HPV prevalence but, in contrast to the findings of our second study.
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did show a significant reduction in the prevalence of cervical abnormality.
Others have also shown that levels of HPV in the genital tract do not decrease
after initiation of HAART despite a reduction in plasma HIV viral load.^°® Thus
the evidence to date is confusing.
At the present time the available evidence suggests that, at the population level,
there is no consistent cervical benefit of six months’ treatment with HAART. The
findings are more difficult to interpret on an individual level but it appears that
those with greater immunological improvement may be those most likely to
experience regression of CIN. It may be that any potential benefits of HAART at
the local cervical level will only be seen after greater duration of treatment.
Studies with longer follow-up are required to investigate this issue further. It is
possible that parallels might be drawn with anal intraepithélial neoplasia (AIN). It
is known that HPV-associated anal carcinoma and AIN, like CIN and cervical
carcinoma, are more common in those with HIV and anal carcinoma has been
shown to be 37 times more common in those who are HIV-positive.^^® Recently
presented work showed that individuals using HAART actually had a higher
incidence and prevalence of high grade AIN than those not using HAART and
that this relationship persisted after adjustment for CD4 count. It is difficult to
explain this and it may be that the continued practice of unprotected anal
intercourse may play a role. Further research on both AIN and CIN in the era of
HAART are necessary.
Whilst the association between oncogenic HPV, HIV and cervical abnormality is
well documented,®^®

and it is likely that more of the HPV infection is the result

of ‘high risk’ HPV than in the HIV-negative population,®^^

it is not yet routine

practice in the UK to screen for HPV in women with HIV. The clinical usefulness
and cost-effectiveness of HPV typing and quantification incorporated in routine
clinical practice in women with HIV remains uncertain but one group have
suggested that it is cost-effective to include it in the routine screening of newly
diagnosed women if the subsequent screening schedule is modified according
to the results.®^® Unfortunately, HPV data were not available for either of the
studies presented in this chapter but future studies are planned at the RFH to
investigate this association further.
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5.7.3 Cervical screening in HIV

Given the high prevalence of cervical abnormality in HIV-positive women and
the evidence to show that the disease is more likely to persist and progress in
this group than in HIV-negative w o m e n , i t

is important that the

abnormality is diagnosed and monitored adequately. The question of how best
to screen HIV-positive women for cervical abnormality is a difficult one and
many attempts have been made to try and answer it. The policy of using
colposcopy at baseline for HIV-positive women at the Royal Free Hospital was
instigated because of the high rate of abnormal smears and the finding that the
detection rate for abnormality was improved with smear and concurrent
colposcopy.^^"^
The Royal College of Obstetricians and Gynaecologists state that ‘annual
smears should probably be performed. Gui del i nes continue to evolve with
most recent proposed guidelines for the monitoring of immune-compromised
women suggesting baseline smear with colposcopy and biopsy where
resources allow. The new guidelines (also updated for HIV-negative women)
will suggest that all women (HIV-positive and HIV-negative) should be referred
for immediate colposcopy if any smear results show low or high grade disease
and that all women with HIV should have annual follow-up (Luesley personal
communication).
It is true that the positive predictive value of any test used to detect cervical
abnormality in HIV-positive women will be high because the abnormality is a
high prevalence condition. The ‘cost’ of this is a low negative predictive value
but it is likely that the practice of performing cytology with colposcopy will
improve this (i.e. if the smear is negative and colposcopy was also normal, this
would be very reassuring).
Importantly, however, it is not only the clinical and scientific evidence which
must be examined when choosing a screening test.^°® Thus, a major
consideration regarding cervical screening is the acceptability of the chosen
screening test to women, the ‘best’ test being one which provides the most
accurate results and which is actually taken up by the target population. In our
first study cohort, 60% of the women would have been recalled for colposcopy
on the basis of their original smear result if it had not been performed at the
original visit. Whilst 40% of the women underwent unnecessary colposcopy
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(both smear result and colposcopy were negative) there is little added
discomfort in undergoing colposcopy if a smear test is already to be performed.
It is our experience that when given careful explanation, HIV-positive women at
the RFH do not decline colposcopy, accepting cervical screening as part of their
ongoing HIV care. Although women’s opinions about the procedure have not
been specifically audited, the gynaecology service within the clinic was rated as
excellent in a recent audit of the satisfaction of clinic attenders at the RFH
(Robertson Bell personal communication). HIV-positive women attend for
frequent hospital review (at present, at least every three months) even when
well and not yet requiring antiretroviral therapy. It is likely that the RFH HIVpositive women’s compliance with this screening is good because the service is
available within the HIV clinic and is performed as part of routine clinic
attendance with no additional appointments being necessary.
Another important issue regarding screening is that the financial cost of the
procedure should not outweigh the benefit. The women’s HIV clinic at the RFH
has several doctors providing HIV care in addition to three doctors providing
fertility, contraception and screening (sexually transmitted infection [STI] and
cervical) advice as well as routine HIV care. This set-up is viable because of the
large numbers of women being seen and it has the added benefit of removing
the burden of providing colposcopy for HIV-positive women from the already
over-stretched main hospital colposcopy service.

In smaller clinics it would

usually be unfeasible to have a routine on-site gynaecology service within an
HIV clinic and in those settings it is important that there are good avenues of
communication between HIV and gynaecology services to facilitate thorough
and appropriate cervical screening. At the RFH it is felt to be very important that
the HIV care provider takes on the responsibility for screening HIV-positive
women for cervical abnormality. Although all patients are encouraged to
disclose their HIV status to their primary care provider, many have not informed
their GP and would therefore receive inadequate cervical screening according
to NHSCSP protocols.
As previously discussed, the natural history of CIN in HIV-negative women is
thought to be such that low-grade disease can usually be safely monitored and
high-grade disease requires treatment. It is particularly important that those with
high-grade disease are detected and that any screening test used is as
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sensitive as possible for this degree of abnormality. In our study it did appear
that the smear results were accurate for high-grade disease. In particular, no
women had a high-grade abnormality detected on biopsy but not at smear test.
Some might therefore suggest that this obviates the need for additional
colposcopy at baseline. However, our knowledge of the behaviour of CIN in
HIV-positive women (and in the era of HAART) is still relatively poor and it is
important that HIV-positive women (known to be at greater risk of cervical
abnormality than HIV-negative women) receive at least the same level of
screening as their HIV-negative counterparts (that is to be examined by
colposcopy after a single low- or high-grade abnormality at smear test) until
studies provide evidence to suggest otherwise. At present the standard for HIVnegative women would require 60% of patients to reattend after an original
smear. At the RFH where colposcopy is available, it is felt that such high levels
of recall would be unnecessarily burdensome for patients and that the current
standard of providing smear and colposcopy at baseline should be maintained.
5.7.4 Smoking and CIN

The detrimental effect of smoking on the presence of cervical abnormality noted
in the RFH study has also been found in previous studies of HIV-negative and
positive w o m e n . 273-275

introduction of HAART, the prognosis for

individuals infected with HIV was poor. The RFH experience suggests that in
patients with HIV, unlike any other area of medical care, smoking habits were
often not addressed in HIV clinics. This may have been because of the fact that
HIV-infected patients and their carers believed that HIV-positive individuals
would die of an HIV-related cause long before their smoking caused them
significant morbidity. It is now acknowledged that individuals with HIV can
anticipate significantly longer life expectancy"^'® and that other non-HIV related
conditions may cause significant morbidity and even mortality. Cervical disease
must certainly be one such condition. It is our current practice to ascertain
smoking status in all women attending for routine screens and evidence from
studies such as ours shows that at present, this is one of the most significant
risk factors for cervical abnormality.
The association between smoking and cervical disease in women with HIV is
certainly worthy of further study. The proportion of women (median age 33
years) in this study who were current (or who had ever been) smokers was
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47%, which is the same as the proportion of women aged 25-34 in the general
population who were current or ex-smokers in 2001.^^^.Smoking tends to be
associated with other factors that may influence health outcomes (e.g. 35% of
female manual workers are smokers compared to 22% of non-manual
w o r k e r s , a n d some ethnic minorities are more likely to smoke than the
general population - Black Caribbean women having the highest smoking rates
in 1999^^^) and may confound the association between HIV and CIN. Further
studies might assess factors such as education level, housing and employment.
5.7.5 Cervical abnormality in the undiagnosed HIV-positive woman

CIN or cervical cancer may occur in women infected with HIV but not yet
diagnosed as HIV-positive. Anecdotally, we are aware of at least three African
women with histories of recurrent/ persistent high-grade CIN who had been
accessing hospital gynaecology services for many months prior to being
diagnosed with HIV at the time of becoming unwell. With increasing
heterosexual spread of the disease all doctors treating women should be aware
of the possibility of HIV infection in their patients and should have a low
threshold for suggesting HIV testing if there is reason to suspect infection^^®.
CIN could possibly be considered as a sentinel sign of HIV infection.
5.7.6 Statistical power and future studies

The two studies discussed in this chapter were based on results acquired
following analysis of data from a single clinic population of HIV positive women.
The Royal Free Hospital HIV centre is unusual in having the capacity to have a
clinic specifically dedicated to HIV positive women with cervical screening being
performed on site. Power calculations were not performed prior to these studies
being carried out. Future studies might compare outcomes in matched HIV
positive and HIV negative cohorts of women and in order to increase the power
of the studies, might employ a collaborative effort involving women from more
than one clinic.

5.8

Concluding remarks

CIN is common in HIV-positive women at the RFH and those with severe
immune compromise are more likely to experience cervical abnormality. At a
population level the evidence from our cohort does not suggest any overall
alteration in the prevalence of cervical abnormality after commencement of
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HAART in HIV-positive women. The findings of this study are more difficult to
interpret on an individual patient level. However, it appears that those who have
better CD4 responses to HAART therapy are those who are more likely to
benefit in terms of regression of a cervical lesion without local cervical
treatment. More patient data, data on adherence to therapy and longer follow up
time will help clarify this.
Further prospective research should compare HIV-negative and HIV-positive
women and examine cervical HPV (presence and viral load) in association with
CIN.
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CHAPTER 6

REDUCED BONE MINERAL DENSITY AND OSTEOPOROSIS IN HIVINFECTED INDIVIDUALS

6.1

Introduction

Although HIV-positive patients treated with HAART have experienced dramatic
improvements in prognosis'^’® many are now also beginning to experience
complications related both to living with HIV for long periods of time and to the
prolonged usage of antiretroviral treatment.

Metabolic side effects such as

lipodystrophy,®^® ®®° hyperlipidaemia,®®^ diabetes,

and lactic acidaemia ®®®

have become increasingly common as the use of HAART has become
widespread and the duration of treatment has increased. The mechanisms
underlying these complications, however, remain elusive

and, since

patients now routinely receive combinations of three or more drugs, both the
identification of the cause (antiretroviral agents or other) and the treatment of
the condition are often difficult. One such complication that has received much
attention from researchers in recent years is reduced bone mineral density
(BMD). In the past, patients with HIV might not have lived long enough to
experience the sequelae of problems such as this (i.e. morbidity from fracture
resulting from reduced BMD). However, the increasing lifespan resulting from
treatment with HAART means that long-term side effects may now be
increasingly relevant.
6.1.1 Bone turnover and osteoporosis

Osteoporosis is a disease characterised by low BMD and microarchitectural
deterioration of bone tissue, leading to enhanced bone fragility and a
consequent increase in fracture risk.
The skeleton is composed of two types of bone, cortical and trabecular. Cortical
bone provides mechanical strength and support whilst trabecular bone provides
strength but also has metabolic functions. Bone is a dynamic structure which is
constantly being remodelled. Osteoblasts produce bone and osteoclasts
degrade bone. Essential elements in this process are calcium, phosphate and
vitamin D. Bone formation and resorption occur constantly and although a
balance is usually maintained in healthy individuals, bone loss with age is usual.
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During their lifetime women lose approximately 50% of their trabecular bone
and 30% of their cortical bone whilst men lose about 30% and 20%
respectively.^^® Any imbalance in formation and resorption is likely, in time, to
alter the structure and strength of bone. BMD peaks at age 25-30 and declines
gradually thereafter. Women, individuals of Asian or Caucasian race
those with a low body mass index (BMI)

and

are known to be at increased risk of

osteoporosis as are those with a family history of the condition,®®^ men and
women with hypogonadism, women who are post-menopausal,and those
who smoke,
use

or consume excessive amounts of alcohol.

Corticosteroid

is also a risk factor for reduced BMD.

6.1.2 Bone pathology in HIV-positive individuals: the evidence so far

The first bone condition to be identified in HIV patients was osteonecrosis.®'^'^ In
this disease bone death occurs as a result of reduced or absent blood supply.
Risk factors for the development of the condition are usually linked to trauma,
vascular pathology, infection or autoimmune disease. Anecdotal reports of
osteonecrosis in HIV-positive patients with apparently no other risk factors for
the condition®'^'^'®'^® have been published but despite recognition of the condition
by many authors®'^^ ®'^®no causal factors have been elucidated.
In 1999 two cases of osteoporotic fracture occurring in young HAART-treated
black African females were reported.®'^® Since that time many studies have
shown an unexpectedly high prevalence of reduced BMD and/or osteoporosis in
patients with HIV.^®^ ®®° ®®^ ®®^ Various theories as to the cause of this problem
have been postulated. A number of studies have suggested an association
between treatment with Pis and low BMD,®®® ®®® ®®^ ®®® whilst others have
suggested that treatment with HAART may actually rectify any imbalances in
bone turnover®®®. Some have suggested that HIV disease itself is to blame for
the loss in BMD.®®^®®®
6.1.3 Diagnosis and classification of reduced BMD

The gold-standard for diagnosis of osteopenia and osteoporosis is a histological
examination of bone, clearly a very invasive procedure. However, in the
absence of this, DEXA (dual energy X-ray absorbimetry) scan is the tool that is
most often used to determine BMD. DEXA results are recorded as absolute
BMD measurements or may be categorised as either T- or Z- scores. A Tscore presents a comparison of an individual’s BMD with the mean peak BMD
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for that gender in the general population and is measured as standard
deviations above or below that population mean peak level. Thus it would be
expected that an individual would have a low T-score when young (and yet to
achieve peak BMD) and that T-score would deteriorate with increasing age as
an individual moves further from the age at which they had achieved peak BMD.
Healthy individuals with healthy bones for their age can therefore have low Tscores.
In contrast, a Z-score presents a comparison of an individual’s BMD with the
mean BMD for that age group and gender in the general population, thus taking
into account the expected reduction in BMD with age and female gender. A low
Z-score, therefore, is always an indicator of lower than normal BMD.
The World Health Organisation uses T-scores alone to define osteopenia and
osteoporosis. A T-score of greater than 1 but less than 2.5 standard deviations
(SD) below the population mean is indicative of osteopenia and a T-score of
greater than 2.5 SD below the mean is indicative of osteoporosis.^"^®
6.1.4 Other measures of bone turnover

Within the NHS waiting lists for DEXA scans (costing around £100) are often
long (currently >6 months at RFH). Serum markers of bone turnover are
sometimes used in monitoring the course of established (diagnosed) bone
pathology. Carboxyl terminal pro-peptide of type 1 procollagen (PICP) is a
marker of bone formation and cross-linked carboxyl-terminal telo-peptide of type
1 collagen (IOTP) is a marker of bone resorption. An imbalance in these serum
markers may represent underlying bone abnormality. Studies have shown an
association between markers of bone turnover and risk of fracture in
postmenopausal HIV-negative women, independent of BMD.

6.2

Aims of the studies in this chapter

1) To establish the prevalence of reduced BMD in a single clinic population of
HIV-positive individuals and to assess the factors associated with this
abnormality
2j To examine the potential use of serum markers of bone turnover in
screening for abnormal BMD in an HIV-positive population
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6.3

General Methods

Data presented in this chapter are the results from subjects recruited to the
studies of BMD during the period October 1999 to September 2000.
Participation was voluntary. Individuals responding to advertisements in the
clinic were given a written information sheet by clinic nurses and advised to
contact me through clinic staff or by telephone if they were interested in finding
out more about the study. Those deciding to take part were then seen by myself
and written informed consent was taken. All participants were made aware that
they could decide to leave the study at any time without fear of compromising
their care at the clinic. Participants completed a short questionnaire which
collected information on basic demographics (including gender, date of birth,
ethnic origin, date of HIV-positive test and risk group), and smoking and alcohol
consumption.
Other information relating to treatment history, AIDS-defining illnesses, CD4
count and HIV plasma RNA level were taken from the Royal Free database
(previously described) and merged with the collected data. BMI was derived
from height and weight measurements at the time of DEXA scanning. Serum
measurement of calcium and phosphate was performed. Patients were
excluded from the study if pregnant.
All volunteers were given the details of the clinic at which DEXA scanning was
to be carried out and each made their own arrangements to have the
investigation performed. Blood tests for PICP and IOTP were also taken at the
time of the scan.
DEXA scans of the lumbar spine and proximal femur (total femur and neck of
femur) were all performed by a the same radiographer using a single DEXA
scanning machine calibrated on a daily basis and I - and Z- scores were
determined according to recognised formulae.^®^
DEXA scan results were recorded according to site of scan. For both studies
results from each patient were summarised as 'normal', ‘osteopoenic’ or
osteoporotic' according to the minimum I - score of the three measurements.
The logic behind using the minimum T-score was that an abnormality at any site
is important for the patient and thus the most abnormal of the three measured
sites is the most relevant to the patient. Results were then classified in
accordance with WHO guidelines detailed above,^"^° and for the analysis of
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associations with different variables a composite measure of ‘reduced BMD’
was generated, those with summary T- scores of greater than 1 SD below the
mean being classified as abnormal.
Patients were counselled (by myself) prior to taking part in the study regarding
the possibility of receiving an abnormal result for which there might be no
definitive treatment available. All patients received their personal results with
an interpretation explaining whether they had evidence of osteopenia or
osteoporosis. Suggestions were made regarding conservative interventions and
endocrinology referrals made, depending on the severity of the results.
Conservative interventions included cessation or reduction of smoking and
reduction of alcohol consumption. Consultation with the HIV dietician to ensure
optimal dietary calcium and vitamin D intake was organised^®^ and patients
were seen by the physiotherapist to initiate an appropriate exercise regimen.
For both studies the distributions of the demographic, clinical and treatment
characteristics at baseline were analysed.
The overall results of the study were fed back to any patient requesting
information though this information was not routinely given to all participants.
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6.4

Study 1 :

Cross sectional study to investigate the prevalence and associations of
reduced BMD in HIV-positive individuals
6.4.1 Additional statistical analysis

The prevalence of osteopenia and osteoporosis at the measured sites was
assessed. Logistic regression was used to derive odds ratios for the relationship
between all variables and reduced BMD.

Adjustments were made, as

necessary, in the multivariable model. A comparison of those who completed
the questionnaire part of the study but who did not attend for DEXA scan versus
those who did complete the study was also made to assess whether any bias
could have been introduced. A one-sample t-test was used to assess the
difference of the mean I - score at each site from the general population mean,
(i.e. difference from a general population mean I - score of zero).
6.4.2 Baseline characteristics

Of 158 patients who were recruited to the study and filled in a questionnaire, 105
(66%) went on to have a DEXA scan (Table 6.1).

Those who underwent a

DEXA scan were significantly older and more treatment experienced than those
who did not but were similar in all other characteristics. The analysis presented
relates to the 105 patients who filled in the questionnaire and then completed the
study. Baseline characteristics of the 105 patients included are shown in Table
6 . 1.

Seventy-five (71.4%) of participants were male and seventy-seven (73.3%)
Caucasian, broadly reflecting the makeup of the clinic cohort as a whole. Fiftyseven (54.3%) patients had ever smoked and fifty-four of the males (51.4%)
were homosexual. The median age of the group was 39.9 years (range 26-60),
males being significantly older than females (mean ages of 42.3 years and 36.3
years respectively, P<0.001). The median BMI was 24.4 kg/m^ (range 17-35
kg/m^).

The median time since HIV diagnosis was 5.6 years (IQR 2.9-9.2

years). Twelve patients (11.4%) had serum calcium measurements below the
reference range whilst 30 (28.6%) had low serum phosphate levels.
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Table 6.1: Baseline characteristics of the 105 patients in the study group
n (%)

75 (71.4)

Male gender
Ethnic group

Caucasian

77 (73.3)

African

23 (21.9)

Other
Risk group

3 (2 8 )

Heterosexual

34 (32.4)

Homosexual

54 (51.4)

Other

17(16.2)
57 (54.3)

Ever smoked
Median Age (years)*

39.9 (35.7-46.4)

Median BMI (kg/m^)*

24.4 (22.3-26.0)

Median years since diagnosis*
Subjective evidence of

5.6 (2.9-9.3)
32 (30.5)

lipodystrophy
Previous history of AIDS
Median CD4 (x10®/!)*

38 (36.2)
419 (248-636)

Median RNA (copies/ml)*

50 (50-980)

Ever taken antiretrovirals

90 (85.7)

Ever taken Pis

72 (68.6)

Ever taken NNRTIs

47 (44.8)

Low serum calcium (<2.2 mg/dl)

12(11.43)

Low serum phoshate (<0.9 mg/dl)

30 (28.6)

n (%) except where ‘*’= median, (Interquartile range)
Ninety study participants (85.7%) had ever received antiretroviral therapy, 72
(68.6%) patients had experience of Pis and 47 (44.8%) had experience of
NNRTIs. Amongst those who had been exposed to Pis the median time since
the start of therapy was 33 months (range 2-73 months). Thirty-eight (36.2%) of
patients had had at least one previous AIDS defining illness and 32 (30.5%)
had subjective evidence of lipodystrophy. The high prevalence of treatment
experience was reflected in the high median CD4 count of 419 x10®/l and low
median viral burden, RNA 50 (1.7 logio) copies/ml.
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In the 105 patients having a DEXA scan, the median T-score at the lumbar (L14) site was -1.36 (range -3.83-1.87), at the total hip -0.53 (-1.89-1.89) and at
the neck of femur-0.75 (-2.07-2.12), (Figure 6.1).

Figure 6.1: Box plot showing T-scores in each region measured at
DEXA scan
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The prevalence of reduced BMD, taking the lowest reading of the three
measured sites, was high at 71%, with 58% of patients having a I - score in the
osteopenia range and 13% in the osteoporosis range.

Thirty-one (29.5%)

patients had an abnormal T-score at one site, 20 (19.0%) at two sites and 24
(22.9%) at all sites. There was a strong correlation between T-scores for each
site, P<0.001 (figure 6.2).
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Figure 6.2 Correlation between T-scores for each site measured: a) total
hip: Lumbar spine (L1-4), b) neck of femur: total hip, c) lumbar spine: neck
of femur
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Z- scores also reflected a high prevalence of abnormal results in the study
population compared to the general population of the same age: 49% of
patients had scores of between 1 and 2.5 SD below the general population
mean and 11% had scores of greater than 2.5 SD below the mean (Table 6.2).
Table 6.2: Minimum T- and Z-score results

Minimum score of neck of femur, total
hip or L1-4
SD below the mean

T-score

Z-score

Up to 1

31 (29.5%)

42 (40.0%)

1-2.5

60 (57.1%)

51 (48.6%)

>2.5

14(13.3%)

12(11.4%)

6.4.3 Logistic regression analysis

In this study group age, gender and smoking habit were not significantly
associated with reduced BMD. Notably there was also no significant
relationship between race and reduced BMD, with median T-scores at each site
being similar in Caucasians and black African patients (not shown). Though a
higher CD4 count at the time of the DEXA scan was not significantly associated
with a reduced odds of an abnormal BMD result there was some evidence that
there might be a relationship (crude OR per 100 higher CD4 0.89, P=0.11).
There was, however, a statistically significant association between the nadir
CD4 count and reduced BMD, with those with very low nadir counts (<50x10®/l)
having a much greater odds of an abnormal BMD result than those with nadirs
greater than 200x10^/1 (crude OR 2.19, P=0.02). However, this association did
not persist after adjustment for history of PI use.
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Table 6.3: Odds Ratios for associations between demographic and
clinical characteristics and reduced BMD
Crude OR

Adjusted OR *

(95%CI, P)

(95%CI, P)

1.22

Ever smoked

(0.73-2.02, P=0.45)
Age (per year older)

1.01
(0.96-1.06, P=0.68)

Risk group
Heterosexual

1.0

Homosexual

0.83 (0.56-1.22, P=0.33)

Other

0.84 (0.58-1.22, P=0.36)

Female gender

0.81 (0.32-2.07, P=0.66)

Non-Caucasian

1.05 (0.58-1.90, P=0.86)

ethnicity
Previous AIDS diagnosis

3.77 (1.30-10.95,
P=0.02)

No. of AIDS events

1.18 (0.38-3.70, P=0.77)

CD4 nadir (/50 xlO^/i

0.90 (0.82-0.99, P=0.04)

0.94 (0.85-1.04, P=0.24)

cell higher)
CD4 at scan (/100-

0.89 (0.77-1.02, P=0.11)

x10®/l cell higher)
RNA at scan (/logio

0.86 (0.63-1.16, P=0.32)

higher)

2.70 (0.92-7.89, P=0.07)

Self-reported
lipodystrophy
Years

since

HIV

0.96 (0.91-1.02, P=0.24)

diagnosis
BMI (kg/m")
Calcium

0.92 (0.81-1.06, P=0.26)
(low

v

1.18 (0.30-4.71, P=0.81)

v

1.10 (0.42-2.82, P=0.86)

normal)
Phosphate

(low

normal)
Ever on ART

2.66 (0.87-8.19, P=0.09)

Months of prior NRTI

1.12 (0.99-1.02, P=0.07)

Ever on PI

3.39 (1.38-8.35, P=0.01)

Ever on NNRTI

0.69 (0.29-1.64, P=0.41)

Months on Pis

1.02 (0.99-1.04, P=0.06)

2.74 (1.04-7.23, P=0.04)

multivariable model adjusted for; *CD4 nadir and ever on PI
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The demographic factors gender, ethnic group and age were not associated
with reduced BMD in this analysis. Risk group and smoking habits were also
not associated with an abnormal DEXA scan result. There was a suggestion of
an association between higher BMI and a lower risk of reduced BMD but within
our study group this was not a significant association (crude OR 0.92, P=0.26).
History of AIDS was associated with a reduced BMD in univariate analysis
(crude OR 3.77, P=0.02). Those with self-reported lipodystrophy were more
likely to have reduced BMD in the univariate model (crude OR 2.70, P=0.07).
The duration of time since HIV diagnosis was not linked to the presence of
reduced BMD in our study.
Experience of treatment with any antiretroviral was associated with a low BMD
(crude OR 2.66, P=0.09) whilst those who had ever received NNRTIs had a
non-significantly reduced odds of an abnormal BMD compared to those who
had never been treated with an NNRTI, (crude OR 0.69, P=0.41). Increasing
duration of exposure to NRTIs and Pis was associated with a slight increase in
odds of abnormal BMD but this was not significant (crude OR per month’s
exposure 1.12, P=0.07 for NRTIs and crude OR 1.02, P=0.06 for Pis). In
univariate analyses those ever treated with Pis were more likely to have a
reduced BMD (crude OR 3.39, P=0.01) and this relationship persisted after
adjustment for nadir CD4 count (adjusted OR 2.53, P=0.05).
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6.5

Study 2:

The potential use of serum markers of bone turnover in screening for
abnormal BMD in an HIV-positive population
6.5.1 Additional methods

Eighty-two (78%) of the 105 patients having a DEXA scan also had blood
samples adequate for the analysis of PICP and ICTP levels. The characteristics
of this subgroup are described. Receiver Operator Characteristic curves (ROC
curves) were generated to assess the best ‘cut-ofT value for each of the two
plasma markers of bone turnover in detecting reduced BMD and then
osteoporosis. The sensitivity (the proportion of those with the disease who are
correctly identified by the test) and specificity (the proportion of those without the
disease who are correctly identified by the test) were calculated for each
possible cut-off value for the serum markers. These were then plotted on a
graph (as [1 minus the specificity] against sensitivity) and thus a ROC curve was
generated.
The sensitivity, specificity, positive predictive value, negative predictive value
and likelihood ratio for abnormal BMD for each of the following tests or
combination of tests:
1) abnormal PICP
2) abnormal ICTP
3) abnormal PI PC &/or ICTP
were then calculated to assess the value of using these tests in detecting
reduced BMD and osteoporosis using DEXA scan results as the ‘Gold standard’
against which these tests were measured.
6.5.2

Characteristics

Sixty (73.2%) of the study group were male and 62 (75.6%) Caucasian (Table
6.4). Forty-three (71.7%) of the males were in the homosexual risk group and 23
(28%) of the sample were heterosexual. The median age was 40 years and the
median BMI 24 kg/m^. The median time since HIV diagnosis was 5.6 years.
Thirty-three (40.2%) patients had a history of an AIDS defining illness, the
median CD4 count was 429 x10®/l (IQR 232-636 x10^/1) and viral load 1.7 logio
copies/ml (IQR 1.7-2.6 logio copies/ml). Seventy-two (87.8%) patients had
received antiretroviral therapy prior to the study and 25 (30.5%) had subjective
evidence of lipodystrophy.
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Table 6.4: Characteristics of 82 patients in the study sample
Characteristic
Male gender

60 (73.2)

Caucasian

62 (75.6)

African

13 (15.9)

Other

2 (8.5)

Heterosexual

23 (28.0)

Homosexual

43 (52.4)

Other

16(19.6)

Years HIV-positive*

5.6 (2.6-9.6)

Age (years)*

40.0 (35.7-46.4)

BMI kg/m'*

24.2 (22.2-25.9)

Lipodystrophy

25 (30.5)

History of AIDS

33 (40.2)

CD4x10®/l
RNA logio copies/ml

429 (232-636)
1.7(1.7-2.6)

Ever treated

72 (87.8)

N (%), except *=median (IQR)
Eleven (13.4%) of the group had at least one T- score (i.e. at least one of the
three sites measured) suggesting osteoporosis (T- score >2.5 SD below the
mean) whilst 48 (58.5%) were in the osteopenic range. As may have been
expected, given that those in the study had a median age of 40 years (at least
10 years older than the age at which peak BMD is achieved), the proportion
with abnormal I scores was greater than would be expected in the general
population where (according to the I - score definition) under 1% of patients
would be expected to be osteoporotic and only 15% osteopenic (Table 6.5).
PICP and ICTP measurements both appeared to be slightly higher than the
general population reference ranges (Table 6.5) with levels of 115ug/l [range
38-202 ug/l] for PICP and 2.6 ug/l [range 1.3-5.2 ug/l] for ICTP) suggesting a
raised level of bone turnover in this group.
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Table 6.5: DEXA and serum marker results in study group and general
population.
Test

Study group

General population

<1*

23 (29%,)

-84%

1-2.5

48 (58%)

-15%

>2.5

11 (13%)

<1%

PICP (pg/l) mean, (range)

136 (55-262)

115 (38-202)

ICTP (pg/l) mean, (range)

3.8(1.6-12.4)

2.6 (1.3-5.2)

DEXA scan T-score
(SD below mean)

* values are less than 1 SD below the mean but can a so be above the mean
6.5.3

The performance of the serum screening tests

Firstly a ROC curve was plotted to establish the optimum cut-off point for PICP
as a screening test for osteopenia (Figure 6.3). The uppermost left hand point
on the graph (denoted by the arrow) corresponds to the maximum value of the
likelihood ratio and is the optimum cut-off point for the test. In the case of serum
PICP the maximum value of the likelihood ratio was 1.69 which occurred when
the test cut-off value was set at 119ug/l. Therefore those with a ‘positive’ test
(as defined by PICP>119ug/l) were 1.69 times more likely to have the disease
than those with a negative test. For PICP the cut-off level was therefore set at
this level and at this value the sensitivity of the test was 73% and the specificity
57%. The dashed line represents the fictitious results of what would represent a
worthless test (maximum value of the likelihood ratio=1 at all cut-off points)
shown for comparison.
The ROC curve for ICTP was then plotted (Figure 6.3). For ICTP the cut-off
level was set at 4.1 pg/l (which corresponded to the maximum value of the
likelihood ratio) and at this value the sensitivity of the test was 42% and the
specificity 83%. Those with a positive test were 2.47 times more likely to have
the disease than those with a negative test.
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Figure 6.3: Receiver Operator Characteristic curves for PICP and ICTP
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The performances of three possible tests were then compared. Using the cut
offs identified by the ROC curves 53 (65%) of the PICP tests were classed as
abnormal, 29 (35%) of the ICTP measurements were classed as abnormal and
62 (76%) of the combined PICP-ICTP test were abnormal (where a ‘positive’ test
was when one or both of these tests were abnormal) (Table 6.6).

Table 6.6:
Performance of different screening tests for the detection of reduced
BMD

PICP

ICTP

PICP +/ICTP

Tests abnormal n (%)

53 (65%)

29 (35%^

62 (76%)

Sensitivity n (%)

73%

42%

83%

Specificity n (%)

57%

83%

43%

Positive predictive value

81%

86%

79%

Negative predictive value

45%

36%

50%

Likelihood ratio

1.69

2.47

1.46

The sensitivity of the tests ranged from between 42% (using ICTP alone) to
83% (the combined test). Specificities ranged from 43%-83%, the combined
test being the least specific and ICTP the most specific. The positive predictive
value was greatest in the ICTP group (86%) and least in the combined group
(79%) whilst the negative predictive value was greatest for the combined test at
50% and least for the ICTP test at 36%.
Following the evaluation of the tests for detecting osteopenia, the performance
of the tests in detecting osteoporosis was assessed in the same way (Table
6.7). Sensitivities ranged between 36% and 82%, the combined test being the
most sensitive and the ICTP test the least. Specificities ranged from 25%-65%,
the combined test being the least and ICTP the most specific. The positive
predictive value was poor for all tests at 15% whilst the negative predictive
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value was good for all the tests at 90% for both the combined and PICP test
and 87% for the ICTP test.

Table 6.7:
Performance of different screening

tests

for the detection

of

osteoporosis

PICP

ICTP

PICP +/ICTP

53 (65%)

29 (35%0

62 (76%)

Sensitivity n(%)

73%

36%

82%

Specificity n(%)

37%

65%

25%

Positive predictive

15%

14%

15%

90%

87%

90%

1.70

1.03

1.09

Tests abnormal n(%)

value
Negative predictive
value
Likelihood ratio
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6.6

Discussion

6.6.1 Summary of results

The results of these studies showed that:
1) the prevalence of reduced BMD in our study sample was high and that those
who were exposed to Pis were more likely than those who had not been
exposed to Pis to have abnormal BMD.
2) the serum markers PICP and ICTP were not accurate in detecting those
most likely to have reduced BMD. Positive predictive values for all tests
were -80% but negative predictive values very low.
6.6.2 Antiretroviral therapy and reduced BMD

In line with the results of some other s t u d i e s , t h e findings of our first
study suggest evidence of an association between the use of Pis and reduced
BMD in HIV-positive individuals. Tebas’ work showed that those patients treated
with Pis had a significantly greater odds of osteopenia or osteoporosis than
either those treated with non-PI based HAART or healthy HIV-negative
controls.M addedu et al similarly showed that those treated with Pis were
more likely than those untreated or treated with non-PI based regimens to
experience reduced BMD.^^® Arnesten’s group showed a significantly higher
prevalence of osteopenia in PI-treated women than in non-PI treated women^^
and Hoy et al similarly reported a high prevalence of reduced BMD in a
population of PI-treated HIV-positive men with lipodystrophy. Perhaps notably,
however. Hoy’s group found no evidence of a difference between those
randomised either to stop or continue Pis after almost a year of follow-up.^^^
The measure for lipodystrophy used in the RFH study was a subjective one and
in univariate analysis showed evidence of a possible association with abnormal
BMD (crude OR 2.70, P=0.07). Subjective assessment of lipodystrophy
obviously has limitations and future work might better employ either an objective
abnormality diagnosed by a clinican (perhaps a constellation of some features
such as facial wasting, limb wasting, buffalo hump and truncal obesity) or as an
optimum, if resources allow, DEXA scan diagnosed fat redistribution.
Wang’s work showed (in vitro and in vivo) that different Pis may have different
effects on bone, with ritonavir possibly reducing bone resorption and indinavir
possibly inhibiting bone formation.
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Although in our first study there was no firm evidence of an association between
reduced BMD and NRTI exposure there was some suggestion that there was
increased risk with each year of use (crude OR 1.12, P=0.07) though the fact
that all patients on Pl-based therapy also receive NRTIs means that it is
possible that the effect may in fact be a consequence of the combined effect of
both classes of drugs. Carr et al reported a relationship between both lactic
acidaemia and duration of NRTI therapy with low spinal BMD but no association
with Pis in his study of 221 HIV-positive males with lipodystrophy. His group
postulated that this might be the result of a direct effect of the NRTIs on
osteoblasts (bone forming cells) or may be a result of an alkaline bone salt
(hydroxyapetite)

being

leached

out

of

bone

to

buffer

against

the

hyperlactataemia.^®^ In contrast, in 1999, Aukrust examined the bone
remodelling process during the course of HIV and suggested that treatment with
HAART might actually rectify imbalances in bone formation and resorption.
Thus the evidence regarding antiretrovirals and reduced BMD remains
confusing.
6.6.3 HIV and reduced BMD

There is some controversy as to whether prior to the introduction of HAART
there was evidence of reduced BMD in individuals with HIV. Some studies did
suggest that HIV infection itself was the likely cause of reduced BMD in this
patient group. Lawal et al showed a similar prevalence and degree of reduced
BMD prior to and after the introduction of HAART,^^^ and both Knobel and Amiel
provided evidence of reduced BMD in HAART-treated and untreated HIVpositive patients.^^^

In contrast both Serrano and Paton showed in cross-

sectional studies that prior to HAART there was no evidence of reduced BMD in
those infected with HIV compared to HIV-negative c o n t r o l s . T o further
confuse the picture, Wang reported evidence of BMD loss in HIV-negative mice
treated with indinavir,^®® suggesting that HIV itself was perhaps not a necessary
part of the aetiology.
In our study there was no HIV-negative control group for comparison. Whilst we
attempted to compare our results to a normal population' by comparing the Tscores of the study sample with the general population mean T- score of zero,
two factors make this comparison less than ideal: firstly the study population
had a median age of 40 years old (more than ten years older than the age at
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which peak BMD is achieved) and thus some would be expected to have
deteriorating BMD and, secondly, the distribution of T- scores is Normal and
thus some of the HIV-negative population would be expected to have scores
above or below zero. This comparison could, therefore, certainly be improved
upon. Ideally, a control group, unexposed' to HIV and matched for known major
confounding factors such as age, gender and ethnicity would be used. Future
studies with greater resources may be able to address this issue.
One point that must also be considered is that the BMD of the HIV-positive
population at seroconversion or prior to initiation of antiretroviral therapy is not
known. The very nature of the cross-sectional study is such that although
associations may be observed, temporality and causality of the relationship
cannot be established. A study that assessed BMD at the time of the first HIVpositive test (ideally around the time of seroconversion) and prior to
commencement of antiretrovirals and then carried out repeated DEXA scans
regularly after that time, collecting data on exercise, diet, alcohol, cigarette and
steroid use in conjunction with clinical data would help more accurately
disentangle the aetiology of the condition. In order to achieve sufficient numbers
of individuals collaborative work in this area would probably be necessary.
Allavena suggested that duration of HIV infection and not antiretrovirals were
the likely cause of reduced BMD.^^® Though duration of known HIVseropositivity was not found to be associated with abnormal BMD in our study,
the date of seroconversion to HIV was unknown in many individuals. The date
of HIV diagnosis is likely to be a very inaccurate marker for the actual date of
seroconversion in the majority of these patients and would underestimate the
duration of infection by quite substantial amounts in some cases.
To assess the relationship between the severity of HIV disease and reduced
BMD, both the nadir CD4 count and history of AIDS (as well as the number of
previous AIDS diagnoses at the time of scan) were examined. Higher CD4 nadir
was associated with a reduced prevalence of abnormal baseline BMD in
univariate analysis though this relationship did not remain significant after
adjustment for exposure to Pis. There was a strong correlation between history
of AIDS and nadir CD4 count (not shown), thus although both factors were
associated with reduced BMD in univariate analysis, the relationship with CD4
nadir was stronger and this was therefore used in the multivariable model. AIDS
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diagnosis and lower CD4 nadir both reflect the severity of immune compromise
and may also reflect duration of infection, particularly in those diagnosed in the
pre-HAART era.
Regarding the planning and design of this study, it might be argued that a pilot
study - a preliminary exploration of the prevalence and possible associations of
reduced BMD - should have been carried out, given that the study's size (and
hence power) was inadequate to detect a real difference in those using or not
using Pis and also the fact that very little was known about the subject at the
time that the work was carried out.
6.6.4 Diet and Bone

Unfortunately, when dealing with the issue of toxic side-effects of antiretroviral
medication, there is always the possibility of patient confusion.

Those

individuals found to have raised fasting cholesterol or triglyceride levels
(possibly resulting from PI use) may have already altered their diets
considerably (often without supervision from dieticians) to try to reduce their
intake of dairy products. As these are the major source of calcium for most
individuals, patients may have inadvertently depleted themselves of an element
essential for maintaining bone production. Whilst serum calcium levels were
normal in patients in the study performed, it is possible that in the absence of
sufficient dietary calcium this element was being leached from bones to
maintain adequate serum levels. Although patients with osteoporosis were seen
by the dietician, data from this consultation were not formally collected. Further
studies including detailed dietary assessment may be useful.
6.6.5 Serum markers and reduced BMD

Our second study attempted to identify cut-off points for serum markers of bone
turnover that would help to identify individuals with reduced BMD. Unfortunately
neither the PICP, ICTP or combined tests used performed sufficiently well to be
utilised as screening tests.
The ideal use of such a screening test would be to detect those patients likely to
have reduced BMD (i.e. those not yet osteoporotic who are asymptomatic and
not at risk of fracture) for whom interventions could be used to maximal benefit
to prevent deterioration and morbidity from osteoporosis. Those detected by the
screening test would then go on to have the more expensive, but more
accurate, DEXA scan. When considering a screening test a balance must be
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struck between sensitivity and specificity. In this situation, with adequate pre
test counselling for patients, sensitivity may be the most important factor. Those
detected as bone-marker test-positive would be advised on diet and exercise
pending a confirmatory DEXA scan. Even those falsely diagnosed with reduced
BMD would benefit from the results. With a high prevalence condition such as
this, the positive predictive value of all the tests is relatively high (a large
proportion of the patients do have the condition, therefore if a test is positive it
has a high chance of being in a patient with the condition). The ‘cost’ of this is
that the negative predictive value (the proportion of those with a negative result
who do not have reduced BMD) is low. However, with the natural history of
reduced BMD being that it does not cause any immediate morbidity, it might be
acceptable to repeat the serum test at intervals in order to try and detect those
who are missed initially. Whilst the serum markers we used did not fare well as
effective screening tools, other bone-related serum or urine biochemical
markers may be more useful. The study we have performed may provide a
useful model for future work.
A key question that must be considered is whether abnormal DEXA scan results
are of actual clinical significance (i.e. in this HIV-positive population, does
reduced BMD translate into an increased risk of morbidity from fractures) and,
therefore, is screening appropriate or necessary outside the research setting?
According to Wilson’s criteria^®® screening for reduced BMD in the HIV-positive
population cannot yet be justified. ‘Costs’ to the patient (such as anxiety and
discomfort) and to the health service (e.g. financial costs and man hours) must
be balanced against the benefit to the individual and to the population. Whilst
reduced BMD is potentially a serious condition, its clinical significance within
this patient group is uncertain. Whilst DEXA is acceptable to patients and can
reliably diagnose the condition, it is expensive and waiting times for the scan
are often long. Many therapies are available for the treatment of osteoporosis
when it occurs in the HIV-negative population and these may also be useful in
those infected with HIV. However, when the cause and mechanism are both
unknown, as in those with no apparent risk factor, it may be difficult to select the
most appropriate therapy and so early knowledge of the diagnosis may be less
beneficial and more harmful to patients who already have to cope with a
chronic, incurable condition. It may, in fact, be cheaper and of greater benefit, to
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advise cessation of smoking, good diet and exercise habits and avoidance of
hazardous activities (to avoid fails and potential fractures) for all HIV-positive
patients.

Notably,

the

question

of

screening

for this

condition

in

postmenopausal women, who are known to be at risk of osteoporotic fracture
and for whom treatments have been proven to be of benefit, has been
addressed and to date the consensus is that large- scale screening cannot be
justified.
The majority of the patients scanned for these studies were male. Current
guidelines published by the Royal College of Physicians and Bone and Tooth
Society of Great Britain state that treatment of males with reduced BMD has
been poorly evaluated, but that men should be treated with the same range of
therapeutic interventions as women.^^^ In this study conservative interventions
(lifestyle advice, physiotherapy and dietary assessment) that have been proven
to be of benefit in other arenas were offered to all patients. Any discussion of
specific drug therapy for osteoporosis in this particular patient group should also
consider the weighty pill burdens that patients may already have. As adherence
to antiretroviral treatment is often difficult,^^^ the addition of extra medication
that may not be necessary and that may interfere with antiretroviral adherence
or possibly interact with complex treatment regimens cannot be justified unless
osteoporosis is diagnosed. Further management should then be overseen by a
specialist physician.
Post-menopausal women with osteopenia have double the risk of fracture^"^®
compared to those with normal BMD. Those with osteoporosis have four
times the risk. However these findings have not been confirmed in other patient
groups.^^^ We are aware of one other group that published two case studies of
young, HAART-treated males who experienced fracture after trivial injury.^^^
Although no active surveillance programme is in place at the RFH, only three of
the total HIV clinic population of approximately 1500 current regular attendees
are known to have had confirmed osteoporosis-associated fractures. It is likely
that there are patients in our clinic with osteoporosis-related lumbar spine
fractures that have not yet been recognised. With a prevalence of osteoporosis
of 13%, we might expect a higher rate of fractures if abnormal results have the
same clinical significance in our patient group as in the general population. The
explanation for an apparently low rate of fractures may be that the majority of
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these patients are young and active, have few visual or balance problems,
probably greater (protective) muscle mass and are therefore less prone to falls
and thus exposure to risk of fracture. Anecdotally, however, it has been noted
that at physiotherapy assessment of those with abnormal results in this study,
balance is often impaired, particularly in those with peripheral neuropathy.
These findings, in conjunction with the low fracture rate, are somewhat
incongruous and may suggest a different clinical significance of abnormal BMD
results in this population. Alternatively, it may be that we have unearthed a
potential problem before the clinical consequences have become manifest and
that we may start to see fractures occurring in patients over the next few years.
6.6.6 Bias and confounding

There is undoubtedly some possibility of bias due to residual confounding in
both the cross-sectional and cohort studies. Unfortunately, some lifestyle factors
known to be associated with BMD such as exercise, diet and alcohol
consumption were unmeasured and are therefore unadjusted for. Possible
medical confounders such as other chronic illness, hormone therapy and
corticosteroid use were also not recorded and these may have affected both
baseline and follow up measurements.
Other potential sources of bias must also be considered. The fact that the
gender make up of the original study and the subsequent parts of the study
were similar to that of the cohort as a whole is somewhat reassuring in that the
findings may be generaliseable to our clinic population. The studies were,
however, based on volunteers and are therefore subject to selection bias. As
mentioned, those who completed the questionnaires but who did not complete
the cross-sectional study were younger and less treatment experienced than
those who completed the study. Thus it may be that because the older, more
heavily treated individuals were scanned that the prevalence of abnormality was
misleadingly high. The median CD4 counts of those taking part was high (>450
X10^/1) and the median viral load low (<50 copies/ml). Thus, this was a well,
treated population. Most patients were also male. It is impossible to know the
effect of these factors of the results but important to acknowledge that this is a
limitation of the study.
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6.6.7 Data collection and management

The study lost a proportion of its participants during its course, the majority of
whom completed the study questionnaire but never arranged a DEXA scan, and
some of whom arranged a DEXA scan but did not attend the appointment. It is
likely that more active management of those recruited, such as booking of
DEXA scans by myself, reminders for subjects to attend booked scans or
chasing up those who did not attend appointments, would have increased
participant numbers and hence the power of the study to produce meaningful
results.
6.6.8 Ethical regulations and research

When performing research in an area where there remains a significant level of
uncertainty regarding the aetiology or treatment of a condition, such as there is
around reduced BMD in patients with HIV, it is particularly important that
participants are protected and suffer no ill effects as a result of their involvement
in the study.
All research applications are subject to scrutiny by Research Ethics Committees
(RECs) which provide independent advice to both participants and researchers
on the extent to which proposals for research studies comply with recognised
ethical standards. The REG (a panel of individuals, including lay people) assess
the study protocol itself and ensure that the dignity, rights, safety and well-being
of participants are protected. In addition, patient information sheets, invitation
letters and consent forms are scrutinised. In order to standardise ethics
committee applications and procedures across the UK, from March 2004 a
Standard NHS REG Application Form (downloadable from the internet) must be
used.^^® All health research is now also subject to Research Governance which
sets standards, defines mechanisms to deliver these standards, describes
monitoring and assessment arrangements, improves research quality and
safeguards the public.
The studies in this chapter were subject to the ethical processes in place at the
time and, as already explained, it was ensured that all participants were
counselled regarding the possibility of the detection of reduced BMD and the
uncertainty regarding its significance or treatment prior to taking part in the
study.

143

6.6.9 Sample size, power and future work

At the time that the research was performed for these studies little was known
about reduced BMD in HIV positive populations. Study one was set up primarly
to assess the prevalence of bony abnormality in a single clinic population and
the associations with abnormality were examined. A power calculation was not
performed for this study and future work would be based on such a calculation
and thus more likely to detect a meaningful difference in those with and without
reduced BMD, if such a difference exists. In order to estimate the prevalence of
BMD, we need a sample size sufficiently large to give a reasonably narrow
confidence interval for the percent with BMD. For prevalence between around
10% and 90% the sample size needed to give a width of one side of the 95%
confidence interval of 10% is approximately 100 (this depends to some extent
on the proportion with the exposure).

For a one-sided 5% width it is

400.
The sample size needed to give a 90% chance of detecting (at 5% significance
level; 90% power) a 2-fold raised risk of BMD (40% to 80%) for those with
presence of an exposure (eg PI use) compared to those without the exposure is
58.

For a 2-fold raised risk from 30% to 60% the sample size needed is 112.

The figures above are for the situation where 50% have the exposure and 50%
do not. If 25% have the exposure then these sample sizes become 38 and 72,
respectively. If 75% have the exposure then the values are 114 and 222,
respectively.
For a 1.5-fold raised risk from 40% to 60% the required sample size is 258,
while

for

a

1.5-fold

increase

from

30%

to

45%

is

434.

This is for the situation where 50% have the exposure. If 25% have the
exposure, the figures become 172 and 286, respectively. If 75% have the
exposure,

the

numbers

needed

are

514

and

872,

respectively.

It is likely that to gain sufficient numbers of participants, collaboration with other
HIV units or an extended duration of study would be necessary.
Future studies should focus on prospective cohorts assessing the effect of
various exposures on bone mineral density. Funding for such studies is often
difficult to acquire it it may be appropriate to ‘piggy-back’ such research on to
pharmaceutical industry research examining head-to-head comparisons of PI
versus non-PI regimens.
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Formal surveillance to monitor the incidence of fractures in this population
group might also help answer questions regarding the clinical significance of the
condition in patients with HIV.

6.7 Conclusions

In summary, our data suggest a possible association between Pis and reduced
BMD. The benefits conferred by Pis both in terms of prevention of HIV-related
disease and increased longevity, are undisputed. However, the continuing
emergence of possible toxic side effects serves to complicate the ongoing
debate regarding when to start antiretroviral treatment and which agents to use.
The plasma screening tests studied were not found to be useful in detecting
those who should be screened by DEXA scan. Future studies may examine
other serum or urine markers of bone turnover to evaluate the benefits of other
tests.
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CHAPTER 7
CONCLUDING REMARKS

7.1

The changing characteristics of the RFH cohort

The varied topics presented in this thesis reflect the changing and diverse
nature of HIV in the era of HAART. In chapter three I examined the
demographic and clinical characteristics of the RFH cohort between 1992 and
2000. The proportion of both incident and prevalent infections that were in
women increased significantly during this time and the majority of these
infections are now in black African women. In 1992 homosexual males
accounted for 68.2% of all prevalent infections with heterosexuals accounting
for 20.1%. However, by 2000 homosexuals made up 63.4% and heterosexuals
29.3% of the population. Incident infections in heterosexuals increased from
26.2% to 42.3% over the same period. There is evidence of improving survival
after the introduction of HAART (in terms of increasing age, higher CD4 counts
and lower viral loads in those under follow-up). However, the CD4 count at
diagnosis fell and the proportion of patients presenting with AIDS at diagnosis
remained high at 15% or more for all years. In particular, women are more likely
to have AIDS at the time of diagnosis. Thus many individuals continue to
present for diagnosis late in the course of their infection. The public health
ramifications of this are obvious.
Whilst CD4 counts in those under follow up rose to the same degree in males
and females in the HAART era, females consistently had lower counts than
males at all time points. As women generally have higher CD4 counts than men
at HIV diagnosis and they may develop AIDS and die at higher CD4 counts, it is
possible that this represents a female disadvantage. This is despite the facts
that similar proportions of women and men received antiretrovirals and that
similar treatment combinations were used in men and women.

7.2

Gender and response to HAART

In chapter four I focused directly on the question of the influence of gender on
response to HAART and addressed this considering two patient groups, the
RFH and the EuroSIDA cohorts. Although there was overall no firm evidence to
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show a difference in virological outcomes in the RFH group, the adjusted
hazard for virological rebound did suggest that women might fare worse than
men following HAART (adjusted HR 1.66 [95%CI 0.89-3.06], P=0.11). Analysis
of the larger EuroSIDA cohort again showed that women may be more likely to
experience virological rebound after having suppressed their viral load to <500
copies/ml (adjusted HR 1.21 [95%CI 0.98-1.50], P=0.07) and that women were
significantly more likely to experience virological failure (either not suppressing
to under 500 copies/ml after 32 weeks of HAART or suppressing but then
rebounding) than men (adjusted HR 1.18 [95%CI

1.01-1.36], P=0.03).

Immunological and clinical outcomes were, however, similar in males and
females. The clinical relevance of a potential gender difference in terms of
virological outcome is uncertain, particularly if this does not translate into a
difference in clinical outcomes, and more evidence is necessary before firm
conclusions can be drawn. In the meantime it is important that women and men
are given equal treatment opportunities and the same medical support in order
that all may experience the potential benefits of therapy.

7.3

Cervical abnormality and HIV

In the context of increasing numbers of HIV-infected women, in chapter five the
female-specific topic of cervical abnormality and cervical screening in women
with HIV was examined. The prevalence of cervical abnormality in women
attending for a first cervical screen at our centre was very high at 60%, with
13% having high-grade disease requiring local treatment. Those with a higher
baseline CD4 count (adjusted OR 0.70 [95%CI 0.57-0.87], P=0.001) or higher
nadir CD4 count (adjusted OR 0.70 [95%CI 0.56-0.99], P=0.002) were less
likely to have an abnormality. Those women who had ever been smokers were
more likely to have an abnormality (OR 2.82 [95%CI 1.21-6.60], P=0.02).
In the second part of this chapter I examined a group of 71 women starting
HAART to assess whether there was any evidence of a fall in the population
prevalence of cervical abnormality after women started HAART.

Initially 55%

had abnormalities and this proportion increased to 62% at follow-up (a non
significant increase, P=0.20). Amongst the 39 women who had an abnormality
at baseline, only 5 (12.8%) experienced regression of an abnormality during
treatment with HAART. Analysis of this small cohort revealed no single factor to
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be significantly associated with regression of an abnormality but it appeared
that those with highest rise in CD4 count were those most likely to experience
regression (OR per 50 cell rise, 1.66 [0.95-2.91], P=0.08).

7.4

BMD and HIV

In chapter six the recently observed phenomenon of reduced BMD in patients
with HIV was examined. In a cross-sectional study the prevalence of reduced
BMD and osteoporosis was assessed and an attempt was made to determine
which factors might be associated with the presence of this abnormality. In
multivariate analysis those who had ever been exposed to Pis were more likely
to have reduced BMD (adjusted OR 2.74 [95%CI 1.04-7.23], P=0.04).
The potential for serum markers of bone turnover (PICP and ICTP) as
screening tools to detect those with abnormal BMD was then assessed. Neither
of the markers alone nor the markers combined were shown to be useful for
detection of reduced BMD, or for osteoporosis. The maximum value of the
Likelihood Ratio for detection of reduced BMD was 1.69 for PICP, 2.47 for ICTP
and 1.46 for PICP /ICTP combined and for detection of osteoporosis 1.7, 1.03
and 1.09 respectively, showing that those with ‘positive’ tests were barely more
likely than those with ‘negative’ tests to actually have any abnormality in bone
density.

7.5

Implications and future work

The work in chapter three showed that the incidence of HIV continues to rise,
that new infections are increasingly occurring in heterosexuals, particularly
black Africans and women and that many patients are diagnosed late in the
course of their infection. Findings from observational studies such as this should
lead to interventions to improve HIV prevention and HIV diagnosis, in particular
targetting these groups. In order to reduce further transmissions and to give
those who are infected the best available care, public health initiatives are
necessary and must be directed not only at potential patients but also at health
care providers. The safer sex message and the need for easy access to HIV
testing must be paramount and every opportunity for promoting these must be
utilised. Consultation with lay groups, including ethnic minorities and religious
groups, must take place in order that the initiatives are both appropriate and
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accessible to the target populations. Additional studies to assess current
knowledge of HIV and current attitudes to safer sex might provide a foundation
on which to base interventions whose impact might then be assessed by
repeated analyses such as these performed in Chapter three. It might be
expected that as more individuals are made aware of the risk of HIV, there will
be an apparent rise in the number of incident cases. This artificial rise might
occur as those already infected present for testing earlier than they would have
done. Subsequently, numbers of new cases should fall as those already
infected will be aware of their infection and all will be aware of the risks so that
safer sex could become the norm.

The question of a potential influence of gender on response to antiretroviral
therapy has been discussed often over the years. The very fact that the
question still remains seems to suggest that if a difference does exist, then it is
extremely small. The effects of HAART in terms of the reduction in disease
progression and death is, however, so dramatic for both males and females that
in both the EuroSIDA and RFH cohorts there were few clinical events on which
to base any analyses. Longer follow-up will provide more data for more
definitive analysis. In the meantime it is important to continue to ensure that
there is gender equity in access to diagnosis and therapy and that the existing
treatment guidelines are applied equally to males and females.

Once a woman is diagnosed with HIV it is the responsibility of her carer to
ensure that she receives not only appropriate HIV-specific care but that she is
also made aware of other health issues that are common in those infected with
HIV. The rising numbers of HIV-infected women will certainly impact on other
medical services. All health care providers will need to be aware of HIV, its
monitoring and treatment as the infection becomes more prevalent. To date
some obstetricians and gynaecologists may have unknowingly cared for HIVpositive women in the context of pregnancy or perhaps cervical abnormality.
Cervical abnormality is common in women with HIV and screening requirements
are more intensive than for HIV-negative women. In order to avoid an increase
in the number of HIV-associated cervical cancers the intensified screening
protocol must be applied and the new NHSCSP guidelines previously
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mentioned will aid this. Whether the course of HIV-associated cervical
abnormality is altered by HAART is uncertain and more work is necessary in
this area. I have planned a prospective cohort study at the Royal Free to
examine the prevalence, type and viral load of cervical HPV as well as CIN in
women with HIV. This work will be done in collaboration with virologists and
gynaecologists and aims to more thoroughly examine the course of CIN in the
era of HAART. As part of this study screening for Chlamydia will also be
performed. This will provide the opportunity for discussion of safer sex and for
treatment of women and their partners, to reduce further transmissions of HIV.

The issue of what might be the cause of reduced BMD in patients with HIV
remains unresolved. I have shown an association with PI use but the results are
not conclusive and further work is necessary. Future studies may assess BMD
at the time of diagnosis of HIV and then prospectively follow these individuals
during the course of their HIV care. Information regarding all possible risk
factors for reduced BMD should, ideally, be collected. It might be prudent to
promote bone-saving behaviour in all patients with HIV, such as healthy diet,
exercise and smoking cessation.

The subjects covered in this thesis are varied and reflect the fact that HIV is
now a chronic condition and infected individuals are likely live for many years.
This may have implications for many aspects of patients’ health. It is hoped that
further work will help reduce the incidence of new infections and provide more
information to help explain some of the problems encountered by HIV-positive
patients.
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Appendix A
AIDS Indicator Conditions in the 1993 CPC Case Definition for AIDS
(Adults)

Candidiasis, of oesophagus, trachea, bronchi or lungs
Cervical cancer, invasive
Coccidioidomycosis, extra-pulmonary
Cryptococcosis, extra-pulmonary
Cryptosporidiosis with diarrhoea greater than 1 month
Cytomegalovirus of any organ other than liver, spleen, or lymph nodes
Herpes simplex with muco-cutaneous ulcer greater than 1 month or bronchitis,
pneumonitis, oesophagitis
Histoplasmosis, extra-pulmonary
HIV-associated dementia: disabling cognitive and/or motor dysfunction
interfering with activities of daily living
HIV-associated wasting: involuntary weight loss >10% of baseline plus chronic
diarrhoea (2 loose stools/day for 30 days) or chronic weakness and
documented enigmatic fever for 30 days
Isosporiasis with diarrhoea greater than 1 month
Kaposi's sarcoma in patients younger than 60 years (or older than 60 years)
Lymphoma of brain in patient younger than 60 years (or older than 60 years)
Lymphoma, non-Hodgkin's of B-cell or unknown immunologic phenotype and
histology showing small, non-cleaved lymphoma or immunoblastic sarcoma
Mycobacterium avium complex or M kansasii, disseminated
Tuberculosis
Nocardiosis
Pneumocystis carinii pneumonia
Pneumonia, recurrent-bacterial (2 episodes in 12 months)
Progressive multifocal leukoencephalopathy
salmonella septicemia (nontyphoid), recurrent
Strongyloidiasis, extraintestinal
Toxoplasmosis of internal organ
Other conditions included in HIV but not AIDS defining illnesses - cervical
abnormality, warts, herpes simplex virus, oral candidiasis, recurrent vaginal
candidiasis
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Appendix B
When to start treatment: a summary of British HIV Association
recommendations

Presentation

Surrogate markers

Recommendation

If treatment considered,

Primary HIV infection

start as soon as
possible 1, preferably
within 6 months of
contracting HIV
Asymptomatic HIV

CD4 count >350 cells/pl

infection

Any viral load

Defer treatment

CD4 count 200-350

Consider treatment,

cells/pl

depending on viral load,
rate of CD4 decline,
symptoms and patient’s
wishes

CD4 count <200 cells/pl
Serious/recurrent HIV

Treat
Treat

related illness or AIDS
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Appendix C
Published Papers

Virological, immunological and clinical response to HAART: the gender
issue revisited
Antonia L Moore, Ole Kirk, Anne Johnson, Christine Katlama, Anders Biaxhult,
Manfred Dietrich, Robert Coiebunders, Antonio Chiesi, Jens D Lungren and
Andrew N Phillips on behalf EuroSIDA.
JAIDS 2003;32:452-61
Highly active antiretroviral therapy and cervical intraepithélial neoplasia
Moore AL, Caroline A Sabin, Sara Madge, Amanda Mocroft, Wendy Reid,
Margaret A Johnson.
AIDS 2002; 16:927-9
Gender and clinical outcomes after starting HAART: a cohort study.
Antonia L Moore, Caroline A Sabin, Margaret A Johnson, Andrew N Phillips
JAIDS 2002;29:197-202
Reduced bone mineral density in HIV-positive individuals.
Antonia L Moore, Arvind Vashisht, Amanda Mocroft, Caroline Sabin, Sara
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AIDS 2001;15:1731-3
Gender differences in virological response to treatment in an HIV positive
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Virologie, Immunologic, and Clinical Response to Highly
Active Antiretroviral Therapy: the Gender Issue Revisited
* Antonia L. Moore, |0 1 e Kirk, *Anne M. Johnson, ^Christine Katlama, §Anders Biaxhult,
^Manfred Dietrich, **Robert Coiebunders, t t Antonio Chiesi, fJens D. Lungren, and
* Andrew N. Phillips on behalf o f the EuroSIDA group
*Departm ent o f P rim ary Care and Population Sciences, Royal Free and University College School o f Medicine, Hampstead,
London, U K ; f EuroSIDA Coordinating Centre, Department o f Infectious Diseases, Hvidovre Hospital, University o f
Copenhagen, Copenhagen, Denmark; tService de M aladies infectieuses et tropicales. H ôp ital Pitie-Salpetriere, Paris, France;
§Swedish Institute f o r Infectious Disease Control, Solna, Sweden; ^Department o f Hematology, Allgemeines Krankenhaus St.
Georg, Hamburg, Germany; **Institute o f Tropical Medicine, Department o f Clinical Sciences, Antwerp, Belgium; and fflstitu to
Superiore di Sanita’, Rome, Italy

Background: Highly active antiretroviral therapy (HAART) has dramatically im
proved the prognosis for patients with HIV. There is ongoing debate over a potential
gender effect on patient outcome after HAART.
Methods: Individuals were from the EuroSIDA cohort, naive to protease inhibitors
and nonnucleoside reverse transcriptase inhibitors, and had at least one viral load and
CD4 measurement prior to starting HAART. Endpoints were virologie (time to <500
copies/mL, time to rebound [first of two consecutive viral loads >500 copies/mL]),
immunologic (time to a 100/mm cell rise in CD4 count) and clinical (time to new
AIDS and death).
Hazard ratios (HR), derived using Cox regression models, compared female to male
rates of achieving endpoints.
Results: Of 2547 patients, 20% (511) were female. Significantly more females than
males were nonwhite (24% vs. 10%, p < .001). Males were older (median age 39 vs.
35 years, p < .0001), had lower CD4 counts (211 vs. 240/mm, p = .03), higher viral
loads (4.6 vs. 4.4 log copies/mL, p < .0001), were more likely to have a history of
AIDS (26% vs. 18%, p < .001) and were more likely to be treatment-naive (34% vs.
29%, p = .03). Adjusted HR for association between gender (comparing females with
males) and the outcomes studied were as follows: for reaching <500 copies/mL 0.91
(0.81-1.03, p = .17), rebound 1.17 (0.95-1.44, p = .15), for 100 cell CD4 count rise
1.02 (0.88-1.14, p = .99), for progression to new AIDS 1.12 (0.73-1.71, p = .59) and
for time to death 1.15 (0.69-1.92, p = .57).
Conclusions: We found no significant evidence of a gender difference in virologie,
immunologic, or clinical outcomes after starting HAART.
Key Words; Gender—HAART—Viral load—CD4 count—Clinical progression.

____________________________________________________

The w idespread use o f highly active antiretroviral
therapy (HAART) has changed the face o f the HIV epidemic in developed countries (1—3). Individuals with the
disease are now able tO realistically expect enhanced
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previously unim aginable. As the epidem ic progresses,
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the dem ographic characteristics o f those new ly infected
with HIV are altering, and the proportion o f incident and
prevalent cases that are in women increasing (4). Twenty
percent of H IV-infected individuals in N orth A m erica
and Europe are fem ale (5). It is im portant to ensure equal
access to H A A R T and to understand w hether there are
any gender differences in response to treatm ent in order
that HIV therapy can be used optimally. In the past, the
majority o f those infected were hom osexual males and it
was this group on whom clinical trials were based. As a
consequence it has largely been the place o f observa
tional studies to assess the effect o f treatm ent on women
and to assess a possible gender effect (6). In the era of
H A A RT (when clinical events [progression to new AIDS
and death] are few) study endpoints in clinical trials are
more usually based on surrogate m arker responses to
treatm ent and observational studies, w hich tend to be
larger and have longer follow-up, now have an increas
ingly im portant role in assessing clinical response to
therapy.
For some years there has been debate over a potential
gender effect on the natural history o f HIV and patient
outcom e after starting antiretroviral therapy. However,
although in the majority of cases gender has not been
found to be statistically significantly associated with out
come, in the pre-HA ART era som e studies suggested
possible advantages for male patients (7 -1 0 ), though oth
ers suggested that women might do better (11-14). In
general it was felt that where fem ales w ere found to
progress at a faster rate than males, any inequality lay in
access to care rather than in a fundam ental biologic dif
ference in response to (albeit suboptim al) treatm ent and
that once this difference was accounted for, any discrep
ancy disappeared (15,16).
The surrogate m arkers CD4 count and viral load are
both factors known to be strongly associated with clini
cal progression o f HIV (17-20). In this study com paring
males and fem ales we examine virologie and im m uno
logic response to H AA RT and clinical progression after
HAART.

cohort o f 1227 patients was enrolled from M arch 1999 and forms the
E u ro S ID A I V cohort. Inform ation from up to 13 fo llo w -u p visits is
available from cohort I, up to 10 visits fo r cohort II, 7 visits fo r Cohort
I I I , and 3 visits fo r C ohort IV ; fo llo w -u p in this study is to Spring 2001.
For Cohorts I - I I I , eligible patients w ere those w ith a C D 4 lym phocyte
count < 5 0 0 /m m , patients from Cohort I V had no restriction on their
C D 4 lym phocyte count at recruitment. Patients w ere aged older than 16
years at the tim e o f enrollm ent. Inform ation was collected from patient
case notes onto a standardized data collection form at baseline and
every 6 months thereafter. A t each fo llo w -u p visit, details on all C D 4
lym phocyte counts measured since last fo llo w -u p and viral load mea
surements, including the method used and the low er lim it o f detection,
were collected. For each patient, the date o f starting and stopping each
antiretroviral drug was recorded, as was the use o f drugs fo r prophy
laxis against opportunistic infections. Dates o f diagnosis o f all A ID S defm ing illnesses (A D Is ) have also been recorded, using the 1993
clinical definition o f A ID S from the Centers for Disease Control (21).
Data on recurrence o f diseases are collected for some diagnoses, but
these data have not been included in the present analysis. Cause o f
death is collected w herever possible fo r patients who have died.
Inform ation used in this analysis included demographic (date o f
birth, ethnic origin, gender, country o f origin, risk group, height) and
clinical factors (w eight, hem oglobin, C D 4 count, viral load, start date
o f each antiretroviral therapy, use o f drug prophylaxis, dates and type
o f A D Is ).
The various centers in the E u ro S ID A study take part in their own
local or national quality control schemes. There is no single scheme for
the w hole o f Europe. V ira l load methods differ w ith the Roche poly
merase chain reaction (P C R ) method the predominant one used in 64%
o f centers, N A S B A in 16% , and C hiron branched D N A approach in
19%. V ira l load levels from other methods than Roche P C R performed
in E u ro S ID A w ere not adjusted in this analysis.

Inclusion Criteria
Patients w ere I ) previously naive to protease inhibitors (Pis) and
nonnucleoside reverse transcriptase inhibitors (N N R T Is ) and starting a
H A A R T regim en including at least 2 nucleoside reverse transcriptase
inhibitors and at least one P I or N N R T I; 2) had at least 1 viral load
measurement (the most recent o f w hich was > 5 0 0 copies/m L) and 1
C D 4 measurement in the 6 months preceding the start o f H A A R T ; and
3) had at least 1 C D 4 count and viral load during follow -up. The small
number o f eligible individuals in the Eastern geographic region (74)
were excluded. D ata available until A p ril 2001 was included in this
analysis.

Endpoints
Endpoints considered were as follow s: 1) the tim e to achievement o f

METHODS

undetectable viral load (defined here as < 5 0 0 copies/m L); 2) the time

Patients

copies/m L, the date o f the first being taken as the date o f virologie

to rebound after achieving this (2 consecutive measurements >50 0
failure); 3) the tim e to achieving a 100 cell rise in C D 4 count; 4) the
The E u ro S ID A study is a prospective, European study o f H I V in
fected patients in 63 centers across Europe (including Israel; see A p 

tim e to progression to a first or new A ID S diagnosis; and 5) the tim e
to death.

pendix). From M a y 2, 1994 centers provided data on consecutive pa
tients seen in the outpatient clinic until a predefined num ber o f patients

Statistical Analysis

was enrolled from each center. The original cohort o f 311 8 patients was
defined as the E u ro S ID A I cohort. Enrollm ent o f a second cohort o f

Analysis was perform ed using Stata software (version 6.0). Baseline

1367 patients began in Decem ber 1995 (Eurosida I I cohort), a third

demographic and clinical characteristics o f males and females in the

cohort o f 2 8 4 4 patients in A p ril 1997 (E u ro S ID A I I I cohort). A further

cohort w ere compared using

and W ilco xo n rank sum tests. Gender
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comparisons were also m ade using K a p ia n -M eier curves and d iffer

nelfinavir or saquinavir (hard- or soft-gel) w ith at least 2 nucleoside

ences tested for statistical significance using the log-rank test. Cox

agents; boosted P I (w ith ritonavir) or double P I regimens w ith at least

regression analysis provided hazard ratios (H R ) com paring females

2 nucleosides; and either efavirenz or nevirapine w ith at least 2 nucleo

w ith males. A ll endpoints w ere exam ined from tim e o f starting

sides. Changes in H A A R T regimen during fo llo w -u p were assessed and

H A A R T until first evidence o f outcome (e.g., first R N A < 50 0, first new

categorized according to the first change in regim en i f one occurred.

A ID S diagnosis) except fo r virologie rebound (described above), those

Thus patients either “stopped” (stopped one or all their antiretrovirals

not achieving the endpoint being censored at the last viral load or C D 4

without starting new ones), “added” (one or more agents w ithout stop

measurement (fo r virolog ie and im m unologic outcomes respectively)

ping their originals) or “swapped” (stopped some o r all o f the originals

or at the last recorded clinic visit (fo r clinical outcomes). HRs for the

and started new agents on the same date).

outcomes, com paring fem ale w ith male rates, were derived using the
C o x proportional hazards m odel in univariate and m ultivariate analyses
after testing the proportional hazards assumption using the

RESULTS

test for

proportionality. A ll m ultivariate models included adjustment fo r C D 4

Patient Characteristics

count and R N A level at the tim e o f starting H A A R T , previous A ID S
diagnosis, treatment history (i.e., naive vs. non-naive, number o f pre-

O f the 8556 patients in the data set, 2547 (30%) were
eligible for inclusion in this analysis (Table 1). Eighty
percent (2036) o f the patients were male. The majority of
patients were white but significantly m ore of the females
were nonw hite (128 [25.1%] females vs. 215 [10.6%]
males, p < .001). Males were significantly older than
females (m edian age 39 vs. 35 years, p < .0001). CD4
counts were low er in males than females at the time o f
starting o f H A A R T (211 vs. 240/m m, p = .03), viral

H A A R T nucleosides, tim e on nucleosides p re -H A A R T , H A A R T com
bination, number o f new nucleosides at the tim e o f starting H A A R T ,
and calendar date o f starting H A A R T ) , age, risk group, race, hemo
globin level, and geographic region. T h e analysis was based on inten
tion to treat (i.e., treatment changes or stoppages were not adjusted for
in the analysis), and treatm ent alterations are described separately.
D u ration o f p r e -H A A R T nucleoside exposure was treated as cumu
lative months on treatment. Hem oglobin levels were categorized as
‘lo w ’ i f < 1 4 .0 g /d L in males and < I2 .5 g /d L in females. H A A R T regi
men was categorized as one o f eight possibilities: ritonavir, indinavir.

T A B L E 1. Patient characteristics
M ale
(n = 2037)

Fem ale
(n = 511 )

Age""
W h ite race

38.8 (3 4 .0 -4 6 .2 )
1821 (89.4)

35 .0 ( 3 1 . W 0 . 7 )
383 (75.0)

Homosexual
Injection drug user
Heterosexual

1233
380
297
126

0 (0 )
153 (29.9)
304 (59.5)

Other
History o f A ID S
C D 4 (x lO V L )**
R N A (log co p ies/m L )*
N R T ls p r e -H A A R T
0
1
2
a3
N R T I (months p re -H A A R T )’"
Indinavir-based H A A R T
Ritonavir-based H A A R T

(60.6)
(18.7)
(14.6)
(6.2)

<0001

696 (34.2)

148 (29.0)

<001

82 (4.0)

37 (7.2 )

4.6 (4 .0 -5 .2 )

656 (32.2)
602 (29.5)
46.0 (2 2 .0 -8 1 .1 )
845 (41.5)
3 1 6 (1 5 .5 )

<001
.03

146 (28.6)
180 (35.2)
55 .0 (2 8 .0 -8 5 .0 )
2 1 2 (4 1 .5 )
5 8 (1 1 .4 )

594 (29.1)
78 (3.9 )
203 (10.0)

168 (32.9)
13 (2.5 )
6 0 (1 1 .7 )

N e w nucleosides
0
1

572 (28.1)
4 5 4 (22.3)

163 (31.9)
127 (24.9)

996 (48.9)
1 4 (0 .7 )

2 1 9 (4 2 .9 )
2 (0.4 )

452 (22.2)

Stop agent

473 (22.2)
471 (23.1)

9 8 (1 9 .2 )
1 1 5 (2 2 .5 )
141 (27.6)

Swap agent

6 4 0 (3 1 .4 )

157 (30.7)

First change to H A A R T during follow -up"
No change
Add agent

<0001
<001
<.001

5 4 (1 0 .6 )
9 0 (1 7 .6 )
240 (1 2 5 -3 3 9 )
4.4 (3 .7 -5 .0 )

530 (26.02)
211 (9 8 -3 3 6 )

Boosted/dual P I H A A R T
Efavirenz-based H A A R T
Nevirapine-based H A A R T

2
3

P

.02
.07

.07

.01

“ Stop, slopped one/ail antiretrovirals; Add, added one/more antiretrovirals; Sw ap, stopped som e/all & also added new
antiretrovirals.
* Numbers = n (% ), except where asterisk indicates median (interquartile range).
H A A R T , highly active antiretroviral therapy; N R T I, nucleoside reverse transcriptase inhibitor; P I, protease inhibitor.
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loads higher (4.6 vs. 4.4 log copies/m L, p < .0001), and
a history of previous AIDS more likely (26% vs. 18%,
p < .001). Among the males 1354 (66.5%) had normal
hemoglobin m easurem ents and among the fem ales 354
(69.3% , p = .23). M ales were more likely to be naive to
antiretrovirals when starting H AA RT (34% vs. 29%,
p = .03), the median num ber of nucleosides in treat
m ent-experienced males and females was 2 (range 1-5).
Twenty-seven percent o f the males and 37% o f the fe
m ales came from southern Europe, 31 % and 29% respec
tively from central Europe, the rem ainder coming from
the west, p < .001.
M edian HAART start date was in May 1997 in males
(range October 1994-January 2001) and A ugust 1997
in females (range May 1995-A ugust 2000; p < .001).
EuroSlD A dates are recorded to the nearest month.
First HAART regimens were Pl-based in 1755 males
and 438 females (86% o f both genders) and N NRTlbased in 281 males and 73 females (14%). Only 452
(22%) males and 98 (19%) females remained on their
original H AA RT regimen throughout the period of fol
low -up (Table 1). Overall, in those who did alter their

therapy, fem ales first changed their original regimen at
an earlier stage o f follow -up (m edian 10.0 months vs.
13.0 m onths [males], p < .0001), A m ong those whose
original H A A R T was Pl-based, sim ilar proportions of
m ales and fem ales as the co h o rt as a w hole first
added (25.1% o f males and 24.9% o f females), stopped
(23.7% o f males and 25.6% o f fem ales) or swapped
(32.7% in m ales and fem ales), the rem ainder staying on
their original regim en during the period of follow-up.
Those m ales and females who did change their Pl-based
regim en first altered it at sim ilar stages (11.3 months in
females vs. 13.1 m onths in males, ^ < .001) to the cohort
as a whole. In those whose H A A RT regimen was ini
tially N N R T l-based (354 patients, 74% taking nevirap
ine), the percentage adding was 11.4% in males and
8.2% in fem ales, stopping 19.2% and 39.7% respec
tively, w hereas 23.8% o f males and 19.2% of females
swapped, the rem ainder rem aining on the original com 
bination throughout the period o f study. The m edian
num ber o f m onths until a change was sooner than for
those taking P is and, again, earlier in fem ales (3.2
months) than males (7.9 months, p < .0001).

T A B L E 2. H azard ratios f o r virologie, immunologic, a nd c lin ic a l outcomes

H I V R N A < 5 0 0 copies/m L
Num ber (% ) achieving success
M edian months to success
Crude H R (95% C I , p )

A ll

M ales

Females

2 25 9 (89)
4.01

1 8 1 0 (8 9 )
4.01
0.93 (0 .8 4 -1 .0 3 ,/? = .19)

44 9 (88)
4.96

Adjusted H R (9 5 % C \,p )

0.91 (0 .8 1 -1 .0 3 ,/? = .17)

Rebound after < 5 0 0 copies/m L
Num ber (% ) rebounding
% rebounded at 6 months
Crude H R (95% C l, p)
Adjusted H R (9 5 % C l,p )

708 (33)
18

538 (31)
17

170 (40)
21

1 .4 0 ( 1 .1 8 -1 .6 7 ,/? < .0 0 1 )
1.17 (0 .9 5 -1 .4 4 ,/? = .15)

100 cell rise in C D 4 count
Num ber (% ) achieving success
M edian months to success

2113
9.01

Crude H R ( 9 5 % C I ,p )

1702 (8 4 )
9.07

411 (80)
9.00

0.96 (0 .8 6 -1 .7 0 ,/? = .47)
1.02 (0 .8 8 -1 .1 4 ,/? = .99)

Adjusted H R (9 5 % C l,/? )
Developm ent o f new A ID S
N um ber (% ) developing new A ID S
% w ith new A ID S at 12 months

201 (9.8 )
4.5

1 6 4 (8 )
4.7

Crude H R ( 9 5 % C I ,p )

0.93 (0 .6 5 -1 .3 3 ,/? = .59)

Adjusted H R (9 5 % C l, p)

1 .1 2 (0 .7 3 -1 .7 1 ,/? = .59)

Death
Num ber (% ) dying
% dead at 12 months
Crude H R (95% C l,/? )
Adjusted H R (9 5 % C l,/? )

133 (% )
1.5

109 (5 )
0.8
0.94 (0 .6 0 -1 .4 6 ,/? = .79)
1 .1 5 (0 .6 9 -1 .9 2 ,/? = .57)

37 (7)
3.6

2 4 (5 )
1.7

A ll multivariate models include adjustment for C D 4 and R N A at the tim e o f starting H A A R T , previous A ID S diagnosis,
treatment history (i.e., naive vs. non-naive, number o f p r e -H A A R T nucleosides, tim e on nucleosides p re -H A A R T , H A A R T
combination, number o f new nucleosides at the tim e o f starting H A A R T and calendar date o f starting H A A R T ) , age, risk
group, race, hemoglobin level, and geographic region.
H A A R T , highly active antiretroviral therapy; H R , hazard ratio.
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V irologie O utcom es
Achievem ent o f <500 copies/mL
Two thousand and fifty-nine (89%) males and 1810
(88%) females achieved a viral load <500 copies/mL on
their first HAART regimen during a total of 1877 per
son-years of follow-up (last follow-up date being the first
viral load <500 copies/m L or the last viral load measure
ment if this was not achieved) (Table 2, Fig. I). Median
time to reaching <500 copies/m L was 4.0 months in
males and 5.0 months in females. By 1 year 76.1%
(K aplan-M eier) of all patients (76.6% o f males and
73.9% of females) had reached this level or below (Fig.
I). Rates were sim ilar in males and females, crude HR
0.93 (95% Cl 0.84-1.03, p = .19— comparing females
with males). Factors independently associated with an
increased hazard of becom ing undetectable were higher
baseline CD4 count and later HAART start date, while a
previous history of AIDS and a higher baseline viral load

48

42

were associated with a low er hazard. In the multivariate
analysis, the HR showed females having a nonsignificant
9% lower probability o f achieving <500 copies/mL, HR
0.91 (95% C l 0.8 1 -1 .0 3 ,/? = .17).

V irologie R eb o u n d
Ninety-six percent of those achieving undetectable vi
ral load had further follow-up and of these, 708 patients
(33%) experienced virologie rebound (31% of the males
and 40% o f the females, [Table 2, Fig. 1]). W ithin 6
months, 17% o f males and 21% females had rebounded,
and after 2 years 31% and 42%, respectively. Univariate
analysis suggested an increased hazard of rebound in
females, crude HR 1.40 (95% Cl 1.18-1.67, p = .15).
Factors independently associated with rebound were
higher baseline CD4 count, being treatment-naive, and
greater age (lesser probability), and greater number of
pre-HAART nucleosides (greater probability). The ad-
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justed HR was 1.17 (95% C l 0.95-1.44, p = .15), show 
ing a nonsignificant 17% increased probability o f viro
logie failure in women.

analysis showed sim ilar rates o f death in males and fe
males, crude HR 0.94 (95% C l 0.60-1.46, p = .79), but
adjustm ent reversed this, suggesting a possibly increased
hazard o f death in fem ales, adjusted HR 1.15 (95% Cl
0.69-1.92, p = .57). In univariate analysis, higher CD4
count, being treatm ent-naive at the start o f HAART,
greater num ber o f new nucleosides started, and having a
norm al hem oglobin at the time o f starting H A A RT were
all significantly associated with a lesser chance o f death
while history o f an ADI, greater num ber o f pre-H A A RT
nucleosides, and higher baseline viral load were all as
sociated with a greater chance o f death.
Repeating all the analyses excluding males in the ho
mosexual risk group category did not significantly alter
the results (not shown).

Immunologic Response
M edian time to im provem ent in CD4 count by at least
100 X 10^ cells/L was 9 months after starting treatm ent o f
both males and females (Table 2, Fig. 2). Overall, fe
m ales appeared to achieve this at the same rate as males,
crude HR 0.96 (95% C l 0.86-1.07, p — .47) and ad
justed 0.99 (95% C l 0.88-1.14, p = .99). Factors inde
pendently associated with increased hazard o f achieving
a 100 cell/mm CD4 rise were higher baseline RNA and
later HAART start date, higher baseline CD4 count was
associated with a lesser probability of a rise.
For those with CD4 counts recorded w ithin the 6
months preceding a new AIDS diagnosis or death, fe
males (n = 34) had higher CD4 counts than males (n =
145), but not significantly so (103 vs. 100 x 10^/L p =
.09) and at death females (n = 7) had low er counts than
males (n = 41) (18 vs. 68, p = .13).

Clinical Outcomes
AID S
During a total of 6872 person-years o f follow-up there
were 201 AIDS diagnoses. Thirty-seven (7.2%) o f the
fem ales and 164 (8.1% ) o f the males were affected
(Table 2, Fig. 2), and 1 year after starting H AA RT 4.7%
of the males and 3.6% of the females had developed a
new ADIs. Univariate analysis suggested a sim ilar rate of
progression to first /new AIDS diagnosis in males and
fem ales, crude HR 0.93 (95% C l 0.65-1.33, p = .59)
though adjustment reversed the HR leading to the sug
gestion o f a slightly increased hazard for females to
progress to new ADI com pared with males, HR 1.12
(95% C l 0.73-1.71, p = .59). Pre-HAART AIDS diag
nosis and higher baseline R N A were associated with in
creased probability of developing a new ADI and higher
CD4 count with a lesser probability o f new ADI. Repeat
ing the analysis excluding Kaposi sarcoma (KS) (20
cases) and replacing these cases with a subsequent diag
nosis if one existed did not alter the adjusted HR.

Death
During 7203 person-years o f follow-up 133 patients
died, 24 (4.7%) females and 109 (5.4%) males. Nine
(37.5%) of the females and 44 (40.4%) o f the males who
died had also had a new ADI (Table 2, Fig. 2). Univariate

DISCUSSION
In the EuroSID A study com m encem ent of H AA RT
resulted in virologie suppression to undetectable levels in
the m ajority o f patients. There was no significant differ
ence in m edian time to achievem ent o f <500 copies in
males and fem ales and time taken to achieve suppression
was sim ilar to that found in previous studies (22,23).
Confidence intervals for adjusted HRs for virologie re
bound, how ever, show that we cannot exclude a fairly
substantial disadvantage for w om en (results sim ilar to
those found in other studies exam ining durability o f vi
rologie response) (24). Indeed, previous analysis o f this
cohort show ed that females had a significantly higher
rate o f hospital adm ission than males (25).
There are definite differences in men and women in
terms o f viral load (w hich is know n to be low er in
women than m en in the early stages o f infection, the
gender difference decreasing and in fact disappearing
later in the course o f the disease) (9,26) and some studies
have suggested that for equivalent viral loads women
may progress at a faster rate than m ales (9). O ur results
show sim ilar rates o f virologie suppression and rebound
to those previously reported in other observational stud
ies (22,24) but less favorable results than in clinical trials
(2 7 -2 9 ). D esp ite fem ales having lo w er viral loads,
higher CD 4 counts, and less likelihood o f having had an
AIDS diagnosis at the time o f starting HAART, there
was no evidence o f a significant gender difference in
subsequent rates o f virologie outcom e or clinical events.
It should be noted that the standard o f care regarding
viral load is to achieve “undetectable” levels, often in
current clinical practice a level <50 copies/m L (30,31).
Just as antiretroviral therapies change rapidly, our ability
to m onitor therapeutic response mirrors this, and it is
possible that if a low er virologie cut-off point were used.
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our findings would alter. The virologie cut-off points are
essential for use in clinical trials where more rapid m ea
sures o f outcom e are necessary but are im perfect surro
gates for predicting clinical response (19) and this again
highlights the need for large studies based on long fol
low -up to more accurately assess clinical outcomes.
It is know n that in the H IV-negative population early
in HIV infection women have higher CD4 counts than
m en (approxim ately 100 cells higher in females than
m ales in H IV-negative individuals and in HIV-positive
individuals for up to 5 years after infection) (11,32-36).
Previous studies have also shown evidence that this gen
der difference in CD4 count presents no functional ben
efit (16)— women seroconverting, progressing to AIDS,
and dying at slightly higher counts than their male coun
terparts (11,32). The results from this cohort show sim i
lar gender differences in CD4 count at diagnosis of AIDS
though at death females had low er counts. The num ber of
events that these CD4 counts are based on are, however,
sm all. In fact, the “normal range” for CD4 count may
continue to be gender-specific throughout the course of
HIV infection. Parallels with hemoglobin [Hb] level may
be drawn here. The normal range o f Hb varies according
to gender and it is established that a lower absolute level
is associated with less favorable clinical outcome in pa
tients with HIV (37). If treated as a continuous variable
in analysis, even if it is adjusted for, residual confound
ing will result because o f the gender-specific normal
ranges. For this reason in this analysis Hb was treated as
a categorical variable (with the lower limit o f the normal
range being the cut-off point for males and females). It
may be that C D4 count should be treated in a similar way
to m ore accurately capture its effect, but its level is dy
namic and in the absence o f knowledge regarding the
“norm al” range during HAART-treated HIV, this factor
m ust be acknow ledged as a potential limitation of the
analysis. M ore importantly, this again raises the issue
regarding the use of a single treatment guideline for
males and fem ales. Furthermore, the analyses presented
show m ultivariate models in which adjustment for many
factors including viral load, CD4 count as well as hemo
globin level is made. As we have discussed, hemoglobin
and potentially CD4 and viral load have gender-specific
norm al ranges and adjustm ent for these factors may ac
tually introduce residual confounding into the model.
A nalyses for all outcomes were therefore also performed
excluding these three factors and the results were not
significantly altered (not shown).
Recently updated British HIV Association guidelines
(30) and current US guidelines suggest comm encement
o f H A A RT at CD4 counts o f between 200 and 350 x
lO^/L (31). In this study only 22% of males and 23% of

459

females had C D4 counts o f >350 x 10^/L at baseline
(when starting HAART), 48% o f the males and 41% o f
the females having counts o f <200 x 10^/L.
Two possibilities for gender bias arise when assessing
the clinical outcom e disease progression. Cervical cancer
(added as an A DI in 1993) (21) can be diagnosed only in
women, w hereas KS has been found to occur relatively
early in the disease and m ost com m only in homosexual
males (38,39). However, there were no new cases of
cervical cancer in the cohort during the study, and when
substitution o f KS for a subsequent diagnosis was per
formed the results were unchanged. In terms o f com pari
son with other published work this alteration is probably
unnecessary.
A nother im portant factor is the accuracy o f the col
lected death data. W hile within EuroSID A every attempt
is made to collect accurate death data, without crossreferencing with national statistics there can be no cer
tainty that ascertainm ent o f death is complete. In the era
o f H AA RT as the HIV-positive population ages, more
cases o f death will begin to be attributable to other, n o n HIV-related causes and methods o f ensuring even more
accurate data will be necessary if we are accurately to
monitor the effect o f H AA RT on H IV -related death
rates. W hile any gender-specific effect on the analyses is
uncertain, m ore com plete data is certainly desirable.
Differences in adherence to treatm ent are likely to also
play a role and this cohort currently has no data on this.
Our results, in line with previous studies (40,41 ), showed
that females altered their original H AA RT therapy ear
lier than males. D osing regimens o f antiretrovirals are
not gender-specific and it may be that gender differences
in circulating blood volum e and body mass index result
in different levels o f efficacy, toxicity, tolerance, and
adherence. C hanges in the initial H AA RT regimen were
not adjusted for in this study, the analysis being based on
intention-to-treat.
Notably, no data was collected on socioeconomic sta
tus or education level— shown in som e studies to be
associated with survival (15,40,42). G ender differences
in health-seeking behavior and access to care and treat
ment would also certainly im pact on outcom es but no
measures o f these factors were available for this study.
O bservational studies such as cohort studies are a
unique “real life” source of information for the investi
gation o f clinical outcom es in HIV in the era o f HAART
where the incidence rate o f clinical outcom es is low. In
terms of the effect o f gender on clinical progression of
HIV in the era o f HAART, it is likely that the definitive
answ er will be reached only w ith a still larger cohort and
still more follow -up data. To date, however, the weight
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o f evidence suggests that there is no significant effect o f
gender on virologie, im m unologic, or clinical outcome.

ence on C linical Aspects and T reatm ent o f H I V infection; October
1 1 -1 5 , 1997; Ham burg.
20. C o zzi Lepri A , Katzenstein T L , U llu m H , et al. The relative prog
nostic value o f plasm a H I V R N A levels and C D 4 lym phocyte
counts in advanced H I V infection. A ID S 199 8;1 2:16 39-43.
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Highly active antiretroviral therapy and cervical
intraepithélial neoplasia________________________
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H ig h ly a c tiv e a n t ir e t r o v ir a l th e ra p y ( H A A R T )
has im p r o v e d H I V p ro g n o s is , b u t its e ffe c t o n
c e rv ic a l in t r a e p ith é lia l n e o p la s ia ( G I N ) , w h ic h is
a ssociated w it h H I V , is u n c e rta in . A m o n g 71
H A A R T - t r e a t e d w o m e n th e p re v a le n c e o f G I N
b e fo re H A A R T w as 5 5 % . A f t e r a m e d ia n o f 10
m o n th s a fte r s ta rtin g H A A R T th e p re v a le n c e h a d
in c re a s e d to 6 2 % ( P = 0 .2 0 ); 1 3 % o f p a tie n ts
e x p e rie n c e d re g re s s io n o f a G I N le s io n , a n d this
w as m o s t s tro n g ly ass o c ia te d w it h a g re a te r i n 
crease in G D 4 c e ll c o u n t. S u c h studies w ill
p ro v id e th e basis f o r g u id e lin e s fo r m o n it o r in g
G I N in H I V - p o s i t i v e w o m e n in th e H A A R T e ra .

H IV is a risk factor for the d evelopm ent o f cervical
intra-epithelial neoplasia (G IN ) [IJ. In the U K ,
although no formal guidelines for the screening and
m anagem ent o f cervical abnorm ality in H IV -positive
w o m en currently exist, annual cervical smears are
recom m ended [2j.
H ighly active antiretroviral therapy (H A A R T ) has
dramatically im proved the prognosis o f H IV [3J. H o w 
ever, w hereas the systemic benefits are undisputed,
there remains uncertainty regarding any local, cervical
etfect. A n understanding o f the natural history o f G IN
IS p o o r even m H IV -negative w om en, and although
untreated high-grade G IN is hkely to progress [4], up
to 60% o f low -grade G IN may spontaneously regress
[5 -8 ], Data from the p re -H A A R T era suggested that
G IN in H IV -positive w o m en was m ore often aggres
sive and Ingh grade than in H IV -negative w o m en [9J,
b u t som e have suggested that H A A R T -trea te d w om en
experience early regression [10,11J.
This study assessed the im pact o f H A A R T on the
prevalence o f cervical abnorm ality in a group o f H IV positive w om en. Associations betw een baseline vari
ables and the regression o f G IN w ere analysed.
T h e R oyal Free H ospital has a w eekly clinic for H IV positive w om en to access H IV and gynaecological care.
A clinic proform a is com pleted to ehcit details o f
gynaecological sym ptom s, contraception, pregnancy

and sm oking. Baseline assessment includes cervical
sm ear (using an A ylesbury spatula or cytobrush) and
colposcopy (using 4% acetic acid and L ugol’s iodine),
w ith directed biopsy if necessary. In the absence o f
abnorm ahty smears are repeated annually. W o m en w ith
lo w -grade abnorm ality (borderh n e/k eratin izin g cells/
mild dyskaryosis on smear, G IN l on biopsy) undergo 6
m o n th ly colposcopy until the abnorm ality has persisted
for three consecutive follow -ups w h en they are offered
treatm en t (large loop excision o f the transform ation
zone; L L E T Z ). H ig h -g rad e lesions (m oderate/highly
dyskaryotic smears, G IN 2 /3 on biopsy) are treated by
L L E T Z in accordance w ith guidelines [12].
Proform a data, smears and biopsy results w ere amalga
m ated w ith th e R o y al Free H ospital observational data
set (including dem ographic, treatm ent and clinical
Inform ation).
T h e inclusion criteria w ere that w o m en had at least
one cervical screen (smear w ith colposcopy and biopsy
if indicated) p re -H A A R T ; and one screen at least 6
m onths after starting H A A R T . W o m e n w ith a history
o f L L E T Z in the interval b etw een the p re- and postH A A R T screens w ere described separately because any
direct cervical effect o f H A A R T alone was n o t asses
sable in these patients.
Stata 6 softw are was used. T h e characteristics o f those
in w h o m baseline abnorm ality had regressed at follow up, ‘regressors’, w ere com pared w ith ‘non-regressors’
(X ^/W ilcoxon rank-sum tests). Logistic regression was
used to establish odds ratios for ‘regression’ according
to baseline characteristics.
S eventy-one patients satisfied the inclusion criteria.
Forty w o m e n (56%) w ere black African, 26 (37%) w ere
Gaucasian, five (7%) belonged to ‘o th e r’ ethnic origins.
S ixty-tw o w o m e n (89%) w ere in the heterosexual
exposure category, six (8%) had a history o f injecting
drug use, and th ree (3%) w ere infected by o th er routes.
T h e m edian age was 32 years [interquartile range
(IQ R ) 2 9 -3 6 ]. T h irty -fo u r patients (49%) had never
sm oked, 27 (39%) w ere cu rren t sm okers, and nine
(13%) w ere ex-sm okers. T w enty -fiv e patients (35%)
had a history o f A ID S and 29 (41%) w ere antiretroviral
naive before co m m en cin g H A A R T , in keeping w ith
the general clinic population. T h e m edian G D 4 cell
co u n t was 162 X lO'Vl (IQ R 1 7 0 -2 5 4 ) and R N A
4.8 log c o p ies/m l (IQ R 3 .9 -5 .3 ), reflecting the fact
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that these patients w ere generally at an advanced stage
o f H IV disease at the p re -H A A R T screen.
T h e baseline prevalence o f cervical abnorm ality was
high at 55%, and had increased to 62% at follow -up
(M cN em ar’s test P = 0.20). Five (13%) o f the 39
patients having a baseline abnorm ality (untreated w ith
LLETZ) experienced regression.
T h e m edian tim e betw een starting H A A R T and the
first follow -up screen was 10 m onths (IQ R 8 -1 4 ).
R egressors had low er baseline C D 4 cell counts (131
versus 151 X 10'’/I, P = 0.26) b u t a greater C D 4 cell
increase (143 versus 38 X lO'Vl, P = 0.04), had a
similar viral loads (4.9 versus 4.8 log copies, P = 0.97)
and a greater decrease in viral load (2.3 versus 1.8 log,
P = 0.28). Regressors w ere also older (36 versus 32
years, P = 0.08), had few er cases o f AIDS (20 versus
41%, P = 0.37), w ere m ore likely never to have
sm oked (40 versus 24%, P — 0.19) and to be treatm ent
naive (60 versus 44%, P = 0.51) than non-regressors.
A lthough no individual factor was significantly asso
ciated (P ^ 0.05) w ith regression, greater increase in
the C D 4 cell co u n t was the m ost strongly associated
factor (O R 1.66/50 cell increase, P = 0.08) (Table 1).
A further 15 w o m en had had p re- and p o st-H A A R T
screen results b u t also had intervening LLETZ. O f
eight treated for persistent low -grade abnorm ahty, five
had p ersisten t/recu rren t abnorm ahty at fohow -up. O f
seven treated for high-grade abnorm ahty, five had
p ersisten t/recu rren t abnorm ality at foUow-up. E xam in
ing o u r results in the ‘real w o rld ’ setting (w om en are
treated w ith H A A R T and w ith LLETZ w hen re
quired), so including the 15 w ith LLE T Z betw een the
p re- and o n -H A A R T screens (n = 86), the prevalence
o f abnorm ahty was 63% at basehne and 64% at foUowu p ( P = 0.82).

In this study, the initiation o f H A A R T did not
significantly alter the prevalence o f cervical abnorm ahty
at the p o pulation level, although o u r findings are m ore
difficult to in terp ret on an individual p atien t basis. In
hn e w ith previous research suggesting a relationsliip
betw een the im p ro v em en t in th e C D 4 ceU c o u n t and
regression o f C IN [10], o u r study suggested that a
greater increase in C D 4 ceU co u n t m ight be associated
w ith an increased probabüity o f regression.
W hereas the association betw een h um an papihom avirus
(H P V ), H IV and C IN is weU d o cu m en ted [13], it is n o t
ro u tin e practice in the U K to screen for H P V , and data
w ere n o t available for o u r cohort. T h e studies by H eard
and coheagues [10,11] found no alteration in the
prevalence o f H P V m the presence o f H A A R T despite a
significant red u ctio n in the prevalence o f C IN . H A A R T
may im prove inm iunological co n tro l o f cervical H P V
and ultim ately reduce the incidence and prevalence o f
C IN , and H P V typing and quantification may be a
useful adjunct in the m o n ito rin g o f these w om en.
In the absence o f definitive evidence it is difficult to
gauge h o w best to foUow-up these w o m en in o rd er to
m axim ize the benefits o f screening. A lthough it is
biologically plausible that treatm en t w ith H A A R T wiU
facihtate the regression o f C IN , it is possible that there
is a lag tim e b etw een the im p ro v em en t in systemic
im m u n e function and the local cervical effect. As the
prognosis for w o m e n w ith H IV im proves, the long
term effects o f cervical abnorm ahty may becom e
increasingly relevant.
A t present there are no form al U K guidelines for the
cervical screening and foUow-up o f H lV -positive w o 
m en, and the m ajority o f U K data stem from the p reH A A R T era. T h e results o f studies such as ours may
co n trib u te to an evidence base o n w hich to base future
guidelines.

Table 1. Associations o f regression of cervical ab n o rm a lity on highly a ctive antiretroviral
therapy.
V ariable
A ge (/year)
Ethnic group (non-C au casian/C aucasian)
Risk group (heterosexual versus other)
Sm oking (never versus ever)
H istory o f A ID S
Treatm ent naive

O dds ratio (9 5 % Cl, P)
2 .7 (0 .8 3 -- 8 .9 9 , P = 0 .1 0 )
0 .1 4 (0 .0 1 -- 1 .3 6 , P = 0 .0 9 )
4 .0 (0 .2 9 -- 5 4 .7 1 , p . = 0 .3 0 )
2 .1 7 (0 .3 1 -- 1 5 .3 3 , P-= 0 .4 4 )
(0 .0 3 -- 3 .5 4 , P = 0 .3 6 )
(0 .2 8 -- 1 2 .8 7 , P--= 0 .5 1 )

Baseline C D 4 cell count (/SO cells higher)
Increase in C D 4 cell count (/5Q cells)
A bsolute C D 4 cell count at fo llo w up (/SO cells

0 .3 6
1.9
0 .7 3
1 .6 6
1 .0 4

higher)
Baseline viral load (/log higher)
D ecrease in viral load (/log)
Absolute viral load at fo llo w -u p (/log higher)

1 .0 6 (0 .2 5 -- 4 .4 2 , P = - 0 . 9 4 )
2 .1 9 (0 .5 9 -- 8 .1 1 , P = 0 .2 4 )
0.21 (0 .0 3 -- 1 .4 5 , P = 0 .1 1 )

Cl, C o n fid en ce interval.

(0 .4 2 -- 1 .2 8 , P = 0 .7 3 )
(0 .9 5 -- 2 .9 1 , P = 0 .0 8 )
(0 .7 8 -- 1 .4 0 , P = 0 .8 0 )
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g ro u p s in C h ia n g M a i , e .g . p r e g n a n t w o m e n a n d
m i l i t a r y re c ru its . H I V p re v e n tio n p ro g r a m m e s are
u r g e n tly n e e d e d f o r this v u ln e ra b le p o p u la tio n .
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a m ong male patients at sexually transm itted disease
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M yitkym a [2,3]. M any m igrant w orkers m Thailand,
the m ajority o f w hich are ethnic Shans, liave legally
and illegally crossed the b o rd er in pursuit o f higher
inco m e jo b s and a b etter standard o f Uvmg [4J. Little is
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are assumed to have a h igher risk o f H IV -1 than the
T hai general p o pulation [5]. W e con d u cted a crosssectional survey o f B urm ese m igrants in no rth ern T h ai
land to estim ate the prevalence o f H IV -1 and to
identify dem ographic and behavioural risk factors asso
ciated w ith H IV -1 infection in this population.
D u ring Ju n e and July o f 1999, w e recruited 429 ethnic
Shan m igrant w orkers from their w o rk sites in C hiang
M ai province (the city o f C h ian g M ai and four
surrounding districts o f Sansai, M aetang, H angdong,
and M aenm ). Study participants co m pleted a standard
questionnaire adm inistered face-to-face by trained in 
terview ers and pro v id ed oral fluids for H IV testing
(Epitope Inc., B eaverton, O R , U SA). Positive enzym e
im m unoassay test results (V ironostika H IV -1 M icroelisa
System, O rganon, Oss, the N etherlands) w ere co n 
firm ed by W estern blot (O rasure, O rg an o n T eknika
C o rp o ratio n , D urham , N O , USA).
T able 1 shows the sam ple characteristics, H IV -1 preva
lence rates, and factors associated w ith H IV -1 infection.
O u r study o f B urm ese m igrant w orkers in C hiang Mai
show ed an overall H IV -1 prevalence rate o f 4.9%
(5.7% am ong m en and 3.8% am ong w om en). This is
almost double the rates o f infection found in com par
able population groups in C h ian g M ai province, e.g.
21-year-old male imHtary recruits (2.3%) and pregnant
w o m en (2.1%) [6J. T hese H IV -1 infection rates w ere
also m ore than double those estim ated by the U N 
A ID S /W H O for th e general T hai (2.2%) and Burm ese
adult p opulation (1.9%) [IJ. Tliis finding confirm s o u r
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Gender and Clinical Outcomes After Starting Highly Active
Antiretroviral Treatment: A Cohort Study
Antonia L. Moore, Caroline A. Sabin, Margaret A. Johnson, and Andrew N. Phillips
R o y a l F re e C e n tre f o r H I V M e d ic in e a n d D e p a rtm e n t o f P r im a r y C a re a n d P o p u la tio n Sciences, R o y a l F re e a n d U n iv e rs ity
C o lle g e M e d ic a l S ch o ol, L o n d o n , U .K .

O b je c t iv e : T o e x a m in e g e n d e r d iffe re n c e s in c lin ic a l respo nse to h ig h ly a c tiv e
a n tire tr o v ir a l tre a tm e n t ( H A A R T ) ,
M e th o d s : A c o h o rt o f H I V - p o s it iv e in d iv id u a ls w as e x a m in e d . O u tc o m e s assessed
w e re h o s p ita l a d m is s io n and d isease p ro g re s s io n (e ith e r a n e w A I D S

d ia g n o s is o r

d e a th ) a fte r s ta rtin g H A A R T . H a z a rd ratio s ( H R s ) d e riv e d u s in g C o x reg ress io n m e th 
ods c o m p a re d f e m a le -to -m a le rates, a d ju s tin g f o r o th e r fa c to rs in d e p e n d e n tly associ
ated w ith o u tc o m e ,

1

R e s u lts : F o u r h u n d red n in e ty -s e v e n m e n an d 1 4 6 w o m e n w e re f o llo w e d up o v e r a
m e d ia n o f 13 m o n th s a fte r s ta rtin g H A A R T , E ig h ty -o n e p e rc e n t o f m en w e re w h ite ,
and 7 5 % w e re h o m o s e x u a l. F ift y - e ig h t p e rc e n t o f w o m e n w e re b la c k A f r ic a n , and 8 6 %
w e re in the h e te ro s e x u a l ris k c a te g o ry . T h e b a s e lin e C D 4 c o u n t w as h ig h e r in m e n than
in w o m e n (1 9 1 vs, 145 x

10; p < .0 1 ), b u t v ir a l loads w e re s im ila r ( 5 ,2 vs, 5,1 lo g

c o p ie s /m l, re s p e c tiv e ly ; p =

.1 3 ), F ift y - s ix p e rc e n t o f m en and w o m e n w e re tre a tm e n t

n a ïv e . E ig h te e n p e rc e n t o f m e n and w o m e n w e re a d m itte d d u rin g f o llo w -u p , w ith 1 7 %
o f m a le ad m issio n s and

12%

o f fe m a le ad m is s io n s b e in g the re s u lt o f an A I D S -

d e fin in g illn ess. T h e H R fo r a d m is s io n w as 0 ,7 6 ( 9 5 % c o n fid e n c e in te rv a l [ C l ] : 0 , 4 6 1 ,27; p

=

,3 0 ) f o r w o m e n re la tiv e to m e n . E le v e n p e rc e n t o f the m e n an d 8 % o f the

w o m e n e x p e rie n c e d p ro g re s s io n . E ig h ty -e ig h t p e rc e n t o f p ro g re s s io n s w e r e th e re s u lt
o f a n e w A I D S d iag n o s is ( 4 6 in m e n , 11 in w o m e n ), and 8 m e n d ie d . T h e H R fo r
p ro g res sio n w as 0 ,7 0 ( C l : 0 , 3 6 - 1 ,3 3 ; p =

.2 8 ),

C o n c lu s io n s : O u r results suggest a p o s sib le b e n e fit in w o m e n c o m p a re d w ith m en
in the rate o f o u tco m es a fte r H A A R T , F u r th e r a n a lysis w ith lo n g e r f o llo w -u p o r g re a te r
n u m b e rs w o u ld e n a b le a m o re p o w e r fu l a n a ly s is to be p e rfo rm e d .
K e y W o r d s : G e n d e r— H A A R T — D is e a s e p ro g re s s io n — S u rv iv a l,

T he use o f highly active antiretroviral treatm ent
(HAART) has dramatically improved the prognosis for
HIV-positive patients, substantially reducing the rate of
disease progression and death ( 1-3). As a consequence,
studies examining response to treatment increasingly fo
cus on surrogate markers o f disease progression such as
viral load and CD4 count (3,4). With increased follow-

up, it is possible to exam ine surrogate markers and clini
cal endpoints.
Conflicting results have been published in terms of
gender differences in the natural history of HIV, A l
though some researchers have suggested advantages for
men (5-7) or w omen (8,9), more powerful studies have
shown that after adjusting for im portant factors (age at
diagnosis, CD4 count, socioeconom ic status, and access
to care), this advantage disappears (10-12). Some have
suggested an increased rate of disease progression in
women com pared with men with equivalent viral loads
(7,13), but others have not replicated these findings
(12,14), and m ore recently the EuroSlD A group showed
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that fem ale patients had a greater risk of hospital admis
sion than male patients (15).
Tw enty percent of HIV-positive individuals in North
A m erica and Europe are women (16), and this proportion
continues to increase (17). We must attempt to ensure
that women have equal access and equivalent responses
to HAART. This study examines a complete clinic co
hort for potential gender differences in the rate of hos
pital admission and progression of disease after starting
HAART.
S U B JE C T S AND M E T H O D S
S ubjects w ere from the Royal Free H ospital H IV clinic in London.

men and 58% of women were black African, and 7% of
men and 9% of women belonged to other ethnic groups
{p < .001). Fifteen percent of men and 86% of women
were in the heterosexual risk group, 75% of men were
homosexual, and 4% of men and 6% of women were
classified as injection drug users {p < .001). Men were
significantly older than women (36 vs. 33 years old;
p < .001). Fifty-six percent of men and women were
antiretroviral-naive at the time o f starting HAART, and
32% of men and 31% of women had experienced an
A IDS-defining illness ip = .79). Although baseline viral
loads were similar (m edian log copies/ml: 5.2 in men vs.
5.1 in women), men had a higher baseline CD4 count
(median: 191 in men vs. 145 in women x 10/L; p < .01).

D em o g rap h ic, clinical, and treatm ent characteristics are recorded in
real-tim e by the clinician seeing the patient and entered on a database.

A dm ission to th e H ospital

T h e se d ata are rechecked against patient notes by a trained research
assistant. C D 4 counts (m easured using flow cytom etry) and viral loads
(A m p lico r test; Roche D iagnostics. Basel, S w itzerland) are obtained
d irect from the laboratory.

Inclusion C rite ria
P atients 1) w ere naive to protease inhibitors and nonnucleoside re
v erse tra n sc rip tase inhibitors and starting H A A R T . 2) had at least one
viral load and C D 4 m easurem ent in the 6 m onths preceding starting
H A A R T . and 3) had at least one viral load m easurem ent after starting
H A A R T . T h e se analyses include follow -up data to S eptem ber 1. 2000.

E n d p o in ts
E ndpoints w ere tim e to hospital adm ission and tim e to clinical pro 
gression (eith er developm ent o f a new A lD S -defining illness o r death).

S tatistical A nalysis
T his w as p erfo n n ed using the S tata version 6 statistical softw are
package (S tatC orp. C ollege Station, T X , U .S.A .). .A gender-based co m 
parison o f dem o g rap h ic and clinical variables w as m ade; continuous
variables w ere com pared using the W ilcoxon rank sum test, and cat
eg oric v ariab les w ere co m pared using the
test.
A nalysis follow ed the intention-to-treat principle. R ates o f outcom e
in m en and w om en w ere co m pared using survival curves, and d iffer
ences w ere tested for statistical significance using the log-rank test.
F o llow -up w as ce n so red at the last hospital visit in those w ho did not
achieve an endpoint. C ox regression analysis w as used to test w hether
o u tcom es diffe re d betw een the genders after adjustm ent for other prog
nostic factors. S ubgroup analyses w ere carried out to assess outcom es
in those w ho w ere 1) treatm ent naive, 2) pretreated, 3) heterosexual
w hite and nonw hite), and 4) w om en (com paring w hite and nonw hite
w om en).

RESU L TS
Tlie .study included 643 patients: 497 (77.3%) men and
146 women. Ethnic background varied according to gen
der: 81 % of men and 33% o f women were white, 12% of

Eighteen percent of the men {n = 90) and women
{n = 26) were admitted to the hospital during follow-up
(Table I, Fig. 1). The risk of admission was similar in
women and men (crude hazard ratio [HR] comparing the
female to male rate = 1.14, 95% confidence interval
[Cl]: 0.72-1.73).
Only 35% of patients with a new AIDS diagnosis (20
of 57 patients) were admitted for this diagnosis, and pa
tients with new AIDS diagnoses made up a small pro
portion of the total admissions during the follow-up pe
riod (17 [18.7%] of the male and 3 [11.5%] of the female
admissions). The main differences in non-H lV -related
reasons for admission were chest-related (8% o f men,
15% o f women), gastrointestinal-related (13% of men,
8% of women), and psychiatric (8% of men, no women).
Factors independently asso ciated w ith adm ission
were: nonwhite race (HR = 1.50, Cl: 1.03-2.20), history
T A B L E I. H a za rd ra tio s f o r tim e to h o sp ita l ad m issio n a n d

d isea se p ro g re ssio n
A ll
H ospital adm ission
N u m b er (% ) adm itted
T o tal m onths o f fo llo w -u p
C rude HR
A d ju sted H R"
P rogression
N u m b er (% ) pro g ressin g
T otal m onths o f follo w -u p
C rude HR
A d ju sted HR*

M en

W om en

1 1 6 (1 8 .0 )

9 0 (1 8 .1 )
2 6 (1 7 .8 )
11.286
2.814
1.14 (C l; 0 .7 2 -1 .7 3 ; p = .63)
0 .7 6 (C l; 0 .4 6 -1 .2 7 ; p = .30)

14.100

6 5 (1 0 .1 )
5 4 (1 0 .9 )
11 (7.5)
12.124
3.007
15.131
0.77 (C l; 0 .4 0 -1 .4 7 ; p = .43)
0 .7 0 (C l; 0 .3 6 -1 .3 3 ; p = .28)

" A d ju sted fo r C D 4 co u n t b efore H A A R T , treatm en t history before
H A A R T , A IDS h istory befo re H A A R T , risk group, ethnic group.
A d ju sted for C D 4 co u n t b efo re H A A R T , A ID S history before
H A A R T.
HR, h azard ratio; C l, 95% co n fid en ce in terv al; H A A R T, hig h ly ac
tive an tiretro v iral treatm ent.
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GENDER AND CUN IC AL OUTCOMES AFTER HAART

Kaplan-Meier survival estimates, by gender
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R a te o f hospital ad m issio n acco rding to g e n d e r
FIG. 1. K a p la n -M e ie r p lo ts fo r
a d m is s io n a nd p ro g re s s io n a fte r
s ta rt of fiig h ly active a n tire tro vira l
tre a tm e n t.
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R ate of disease progression according to gender

of AIDS (HR = 2.37, Cl; 1.64-3.41), risk group (with
injecting drug users and heterosexuals having a greater
chance of admission than homosexual men [HR = 2.12,
Cl: 1.01-4.46; HR = 1.27, Cl: 1.04-1.55, respectively]),
being antiretroviral-naive (HR = 0.70, Cl: 0.48-1.00),
and higher baseline C D4 count (per 100 cells higher; HR
= 0.73, Cl: 0.63-0.84). After adjusting for all signifi
cantly associated factors, the HR was reversed, and the
gender difference slightly increased, with women having
a lesser (but not significantly so) chance of hospital ad
mission (HR = 0.76, Cl: 0.46-1.27),

T w elve percent o f female admissions were related
to a gynecologic cause. Excluding these patients from
the analysis (substituting with a subsequent admission
if one existed) further accentuated the gender difference
(HR = 0.67, Cl: 0 .4 0 -1 .1 5 ), although it rem ained
nonsignificant.
C linical P ro g ressio n
Fifty-four (10.9%) of the men and 11 (7.5%) of the
women experienced clinical progression during follow-
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up. Eighty-eight percent o f progressions were the result
o f a new AIDS diagnosis (46 in men, 11 in women), and
the remaining 8 cases being the result of the death of the
patient (all men). U nivariate analysis revealed that
women experienced a slightly slower rate of progression
compared with men (HR = 0.77, Cl: 0.40-1.47).
Factors independently associated with progression
were a history of AIDS (HR = 2.38, Cl: 1.46-3.88) and
a higher baseline CD4 count (per 100 cells higher;
HR = (0.64, Cl: 0.52-0.79). Adjustment increased the
gender difference further, although the difference re
mained nonsignificant (HR = 0.70, Cl: 0.36-1.33). The
analysis was repeated excluding the 12 cases of “pro
gression” resulting from Kaposi sarcoma (substituting
with a subsequent AIDS diagnosis if one existed). This
had the effe c t o f red u c in g the g en d er d iffe re n c e
(HR = 0.84, Cl: 0.44-1.63).

S ubgroup Analyses

A m ong those who were treatm ent naive, baseline
characteristics were similar to those of the cohort as a
whole, CD4 counts were higher in men (228 vs. 156;
p = .005), and viral loads were nonsignificantly higher
in women (6.3 vs. 5.3 log copies/mL; p = .22). In this
subgroup, gender differences were reduced further (ad
ju s te d HR = 0.9 4 , C l: 0 .4 2 -2 .0 6 for ad m issio n ;
HR = 0.99, Cl: 0.43-2.33 for progression).
The characteristics of the 280 pretreated patients were
sim ilar to those of the whole group. CD4 counts were
low but similar in men and women (146 vs. 127, respec
tively; p = .29), and viral loads were similar (4.9 vs. 4.8
log copies/m L, respectively; p = .31). Seventeen percent
of men and 20% of women started treatment before the
end of 1992 and thus started in the era o f monotherapy
{p = .63). Median time since first commencing therapy
was 22 months in men and 10 months in women, but the
median date of diagnosis was 12 months later in women.
In this group, women had a slightly reduced rate of ad
mission (adjusted HR = 0.61, Cl: 0.29-1.27), although
p r o g r e s s io n w as a ls o le s s c o m m o n in w o m e n
(HR = 0 .4 8 , Cl: 0.17-1.38).
Among whites, baseline characteristics were the same
as for the whole group, with CD4 counts still slightly
higher in men (219 vs. 170; p = .78) and viral loads
sim ilar in men and women (5.2 vs. 5.1 log copies/mL;
p = .43). The risk of admission and progression was
low er in women than in men (adjusted HR = 0.24, Cl:
0.05-1.21; adjusted HR = 0.58, Cl: 0.09-3.67, respec
tively). In nonwhites, baseline characteristics were again
sim ilar to those of the whole group. CD4 counts were

sim ilar (147 in men vs. 139 in women; p = .86), and
viral loads were the sam e in men and women (5.1 log
copies/m L). In this subgroup, admission and progression
ra tes w ere sim ila r in m en and w om en (a d ju ste d
HR = 1.04, Cl: 0.50-2.14; adjusted HR = 1.06, Cl:
0.34-3.25, respectively).
W hite and nonwhite women were similar in age, treat
m ent experience, and viral load, although a higher pro
portion of nonwhite women had had an A IDS-defining
event and their median CD4 count was slightly (nonsig
nificantly) lower (140 vs. 170; p = .26). Nonwhites were
admitted at a significantly higher rate than whites (ad
ju sted HR = 3.55, C l: 1 .05-12.04), although pro
gression rates w ere sim ilar (adjusted HR = 1.94,
Cl: 0.42-8.99).
D IS C U S S IO N

These results suggest that women may have an advan
tage over men with regard to clinical outcomes after
starting HAART. This is in contrast to the findings of the
EuroSlD A group, who published work from the postH AA RT era showing that women experienced a signifi
cantly higher rate of hospital adm ission than men (15).
HIV-negative women have higher CD4 counts than
men (18), and findings from the pre-HAART era showed
that women had higher CD4 counts at HIV seroconver
sion, AIDS, and death (8). Viral loads are also known to
be lower in women early in the course of HIV infection,
but levels converge during the course of the disease so
that there is no detectable gender difference at a later
stage (7,19). Results from our subanalyses show that
am ong our naive and pre treated patients, despite women
having lower CD4 counts than men and viral loads sim i
lar to those o f men (suggesting more advanced disease)
at the time o f starting HAART, their clinical outcomes
during follow-up were at least equivalent to those of
men, with the suggestion that women might possibly
have an advantage.
W ithin the white heterosexual group (where male and
female CD4 counts and viral loads were similar at the
time of starting HAART), there was again a suggestion
of a female clinical advantage, although, in contrast, in
the nonwhite group, despite sim ilar CD4 counts and viral
loads in men and women, women were significantly
more likely to be admitted to the hospital and had almost
double the rate o f progression.
Gender differences in CD4 count and viral load have
raised questions in the past regarding the suitability o f a
single guideline for both men and women regarding the
com m encem ent of H AA RT (7,8). Although the numbers
of patients and clinical events in the subgroup analyses
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are sm all and it is consequently difficult to draw any firm
conclusions, it seems that in terms of clinical events,
despite the fact that women started HAART at a more
advanced stage of disease, they did equally as well as and
possibly better than men. Our data do, however, suggest
that this advantage may not extend to nonwhite women,
and there is ongoing debate regarding a possible effect of
ethnicity on the clinical course of HIV. It has been sug
gested that black patients may present for treatment at a
more advanced stage of disease and progress at a faster
rate (20) or that differences in outcome are likely to be
attributable to inequalities in access to health care
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showed that women had an apparently slighter faster rate
of achieving virologie suppression but a similar rate of
virologie failure (4).
This current work, limited as it is by the paucity in
numbers o f clinical outcomes, seems to show a possible
advantage for women compared with men in terms of
clinical outcom es, but it may be that this advantage is
generally accounted for by the experience of white
women. This deserves more detailed investigation as
more data become available, and we must continue to
attempt to ensure that accessibility and quality o f HIV
care are equal for all.

(21,22).

Frequency o f clinic assessments was greater in women
than in men, and we might have expected women to have
apparently faster rates of progression or admission, hav
ing had more opportunity for diagnosis of disease. N ev
ertheless, the converse was found to be true, making our
finding that women may do better than men even more
convincing.
Patients were part of a seroprevalent cohort. Duration
o f infection before diagnosis was not known in the m a
jority, and this may have influenced the outcome (8).
A sim ilar proportion of men and women had started
first treatm ent during an era when only monotherapy,
and subsequently dual therapy, was available; as a result,
men and women had similar viral loads and CD4 counts.
In treatm ent-naive patients, rates of admission and pro
gression were similar despite the fact that women started
off at an im munologic disadvantage. Differences in ad
herence (not contained in our data) may also have played
a role. Inevitably, in the cohort setting, we must ac
know ledge the problem of selection bias— the results of
this study only considered those who presented for
treatment.
G ynecologic causes for admission could only occur in
women, and K aposi’s sarcoma has been found to occur
relatively early in the disease and most commonly in
hom osexual men (23). Inclusion of these events as out
comes might have led to a gender bias. As expected,
when gynecologic admissions were removed from the
analysis, the lesser risk of admission for women was
further enhanced, although when Kaposi sarcoma was
rem oved, the slight female advantage (with a lesser risk
of progression) was som ewhat reduced.
The fact that there were so few clinical outcomes dur
ing the follow-up period in itself reflects the enormous
benefits that HAART has conferred on HIV patients.
Progression and survival rates were not significantly dif
ferent between the genders at this hospital before the
advent of HAART (24), and analysis of the cohort’s
response to H AA RT in term s o f surrogate m arkers
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frequency o f virus-specific C D 4 effector T cells is lo w
under H A A R T [5], and they reveal that IL-2 therapy
co m b in ed w ith binucleosides preserves these effectors.
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W e show here that a ‘m ain ten an ce’ IL-2 regim en, w ith
m anageable toxicity, m ay lead to a sustained increase in
C D 4 T cell counts, preservation o f H IV -specific
im m u n ity in patients, albeit treated only w ith b inucleo
sides. T his therapy regim en m ay thus spare the use o f
HAART.
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Reduced bone mineral density in HIV-positive individuals
A total o f 105 H IV -p ositive patients underw ent
d ual-en ergy X -ray absorbtiom etry (D E X A ) scan
to assess b on e ruinerai density (B M D ). The pre
valence o f reduced B M D w as foun d to be 71%
and was higher in patients w h o had ever b een
treated w ith protease inhibitors (PI). Our results
su ggest a possible association b etw een PI and
redu ced B M D , and further com p licate the debate
regarding w h en to co m m en ce treatm ent o f H IV
and w ith w hat agents to start.
H ighly active antiretroviral therapy has radically im 
p ro v ed the prognosis o f patients infected w ith H IV
[1,2]. M etabolic com plications related b o th to Hving
w ith H IV lo n g term and th e use o f antiretroviral
treatm ent have increasingly b een n o ted [3,4], and
several groups have reported reduced b o n e m ineral
density (B M D ) in H IV infection [5 -8 ], som e suggest
in g an association w ith protease inhibitors (PI) [7].
D u al-energy X -ray absorbtiom etry (DEXA) scan is
used to d eterm in e B M D , and results m ay be categor
ized by T score (w hich com pares an individual’s B M D
w ith the m ean peak bone density for that sex in the
general population, the W H O defining osteopenia as a
T score o f b etw een 1 and 2.5 SD below th e m ean and
osteoporosis as a T score o f > 2.5 SD b elow th e m ean)
[9]. O u r study aim ed to estabUsh the prevalence o f

reduced B M D in a single clinic p o p u latio n o f H IV posirive individuals, and to identify factors associated
w ith this abnorm ality.
Subjects w ere recru ited b etw een O c to b e r 1999 and
N o v e m b e r 2000. D ata collected included dem ographic
inform ation, treatm en t history and A lD S -d efin in g ill
nesses, body mass in d ex (BM l), C D 4 cell c o u n t (meas
u red by flow cytom etry) and plasma R N A level
(R o ch e A m plicor, Basel, Switzerland).
D E X A scans w ere p erform ed by th e same radiographer
o n single scanner calibrated daily. E ach patient was
given a sum m ary ‘n o rm al’, ‘o steo p o en ic’ o r ‘o steoporo
tic ’ result according to the m in im u m T score o f the
neck o f fem ur, total fem u r o r L I —4. F or the analysis o f
associations w ith different variables those w ith sum m ary
scores greater than 1 SD belo w the m ean w ere
classified as ‘abn o rm al’.
Logistic regression analysis, perfo rm ed using the Stata 6
statistical package, was used to derive odds ratios for
the relationship b e tw een all variables and abnorm al
BMD.
T h e study consisted o f 105 patients, 71% o f w h o m
w ere m en and 75% w ere Caucasian. Fifty-four p er cent
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o f patients had ever sm oked and 73% o f m en w ere
hom osexual. T h e m edian age was 40 years (range 2 6 60 years) and B M I was 24.4 k g /n i" (range 17—35 k g /
m "). T h e m edian tim e since H IV diagnosis was 5.6
years, and 86% had receiv ed antiretroviral therapy [69%
PI, 45% n o n -n u cleo sid e reverse transcriptase inhibitors
(N N R T I)]. A m o n g those w h o had b een exposed to PI
the m edian tim e since th e start o f therapy was 33
m onths (range 2 —73 m onths). T h irty -six p e r c en t o f
patients had a history o f A ID S and 30% a history o f
self-reported lipodystrophy. T h e m edian C D 4 cell
co u n t was 419 X 10^/1 and viral load was 50 co p ies/
ml. T h e m edian T score at the L I - 4 site was —1.36,
total hip —0.53 and neck o f fem ur —0.75.
T h e prevalence o f redu ced B M D was 71% w ith 58%
o f patients having a T score in th e osteopenia range
and 13% in the osteoporosis range. T h irty -o n e (30%)
patients had an abnorm al T score at o n e site, 20
(21.5%) at tw o sites and 24 (19%) at aU sites.
N e ith e r age, sex n o r sm oking w ere significantly asso
ciated w ith the o u tco m e (Table 1). N otab ly th ere was
no significant relationship betw een race and reduced
B M D . T h e nadir C D 4 cell c o u n t was, how ever,
significandy associated w ith red u ced B M D , those w ith
very lo w nadirs ( < 50 X 10^/m l) having greater odds
o f an abnorm al result than those w ith nadirs greater

than 200 X 10‘’/m l [crude odds (O R ) 2.19, P = 0.02],
although this association did n o t persist in m ultivariate
analysis. A history o f A ID S was also associated w ith
red u ced B M D (crude O R 3.77, P = 0.02), b u t again
this relationship did n o t persist after adjustm ent. T h ere
w ere no significant associations w ith the C D 4 cell
c o u n t o r R N A level at th e tim e o f scan, B M I, duratio n
o f k n o w n H IV positivity, o r self-reported lipodystro
phy. E xperience o f treatm en t w ith any antiretroviral
agent was associated w ith a lo w B M D (crude O R
2.66, P = 0.09), w hereas those w h o had received
N N R T I h ad a red u ced odds o f an abnorm al B M D
(crude O R 0.69, P = 0.41). T re a tm e n t w ith PI was
significantly associated w ith an increased odds o f
abnorm al b o n e density, b o th in ten n s o f current
treatm en t (crude O R 2.68, P = 0.03) and ever having
had treatm en t (crude O R 3.39, P = 0.01). A fter
adjustm ent, how ever, these relationships did n o t rem ain
statistically significant.
O u r results, in c o m m o n w ith o th e r studies [7], suggest
a possible association b etw een the use o f PI and
reduced B M D in H IV -positive individuals, although as
all patients o n therapy also receive nucleoside analo
gues, it is possible th a t th e eftect m ay be a consequence
o f nucleosides and PI com bined. O th e r studies have
suggested th at th e d u ratio n o f H IV infection may also
be im p o rtan t [3], b u t th e date o f seroconversion was

T ab le 1 . O d d s ratios for associations w ith reduc ed b o n e m in eral density.
V a ria b le
D e m o g rap h ic/s o cial
Ever sm oked
A g e (per yea r older)
Risk group
Heterosexual
H o m o sexu a l m en
O th e r
Fem ale sex
N o n -C a u c a s ia n eth n icity
C lin ic a l
Previous A ID S diagnosis^
N o . o f p revious A ID S events
C D 4 cell n a d ir (X lO V i)*’

C ru d e O R (9 5 % Cl, P)

1.2 2 ( 0 .7 3 - 2 .0 2 , P = 0 . 4 5 )
1.01 ( 0 .9 6 - 1 .0 6 , P = 0 . 6 8 )
1.0
0 .8 3
0 .8 4
0.81
1 .0 5

( 0 .5 6 - 1 .2 2 ,
( 0 .5 8 - 1 .2 2 ,
( 0 .3 2 - 2 .0 7 ,
( 0 .5 8 - 1 .9 0 ,

P = 0 .3 3 )
P = 0 .3 6 )
P = 0 .6 6 )
P = 0 .8 6 )

3 .7 7 ( 1 .3 0 -1 0 .9 5 , P = 0 .0 2 )

> 199

1 .0 0
1 .1 0 ( 0 .4 2 -2 .9 2 , P = 0 .8 4 )
2 .1 9 ( 1 .1 1 -4 .2 8 , P = 0 .0 2 )

Per 1 0 0 increase C D 4 cell (at D E X A scan)
Per log increase R N A (at D E X A scan)

0 .8 9 ( 0 .7 7 - 1 .0 2 , P = 0 . 1 1 )

Self-rep orted lipodystrophy

2 .7 0 ( 0 .9 2 - 7 .8 9 , P = 0 . 0 7 )
0 .9 6 ( 0 .9 1 -1 .0 2 , P = 0 .2 4 )

Therapy
Ever on A R T
Ever on Pl^
Ever on N N R T I

2 .5 0 ( 0 .7 5 - 8 .4 0 , P = 0 . 1 4 )

1 .1 8 (0 .3 8 -3 .7 0 , P = 0 .7 7 )

5 0 -1 9 9
< 50

T im e since H IV diagnosis (per year)
U n it increase in B M I (kg/m^)

A d justed O R (9 5 % Cl, P)

0 .8 8 ( 0 .3 0 - 2 .5 4 , P = 0 . 8 1 )
1 .1 4 ( 0 .4 3 -3 .0 4 , P = 0 .7 9 )

0 .8 6 ( 0 .6 3 -1 .1 6 , P = 0 .3 2 )

0 .9 2 ( 0 .8 1 - 1 .0 6 , P = 0 . 2 6 )
2 .6 6 ( 0 .8 7 - 8 .1 9 , P = 0 . 0 9 )
3 .3 9 ( 1 .3 8 -8 .3 5 , P = 0 .0 1 )
0 .6 9 ( 0 .2 9 - 1 .6 4 , P = 0 . 4 1 )

Tim e since first PI (m onths)

1 .0 2 ( 0 .9 7 - 1 .0 6 , P = 0 . 5 2 )

C u rren t treatm en t w ith PI

2 .6 8 ( 1 .0 8 -6 .6 5 , P = 0 .0 3 )

2 .3 8 ( 0 .8 9 -6 .3 5 , P = 0 .0 8 )

1 .0 2 ( 0 .7 3 - 5 .0 4 , P = 0 . 1 9 )

ART, A n tiretroviral therapy; B M I, bod y mass index; Cl, c o n fid e n c e interval; D E X A , d u a l-e n e rg y X-ray absorptio
m etry; N N R T I, n o n -n u cle o sid e reverse transcriptase inhibitors; O R , odds ratio; PI, protease inhibitors.
M u ltiv a ria te m odel adjusted for: ^ C D 4 cell n ad ir and 'e v e r on PI'; '^history o f A ID S a n d 'e v e r on PI'; and ‘^C D 4 cell
na d ir and history o f A ID S .
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u n k n o w n in our co h o rt and the du ratio n o f k n o w n
H IV seropositivity was not found to be associated w ith
reduced B M D (although the date o f H IV positivity is
unlikely to be an accurate m arker for the date o f
seroconversion). A very low C D 4 cell nadir and
previous A IDS w ere associated w ith an increased
prevalence o f reduced B M D in univariate analysis, and
it m ay be that low er C D 4 cell nadirs or A IDS reflects a
greater duration o f infection, particularly in those diag
nosed in the p re-highly active antiretroviral therapy

possible toxic side-effects serves fu rth er to com plicate
the o n g o in g debate regarding w h en to start an tiretro 
viral treatm en t and w h ich agents to use.
Antonia L Moore^, Arvind Vashisht^, Caroline A.
Sabin^, Amanda Mocroft^, Sara SAadge^, Andrew N.
Phillips^, John W. W. Studd^, Margaret A. Johnson^,
^Centre for H IV M edicine, Royal Free Hospital, London,
UK; and ‘^Chelsea and Westminster NHS Trust, London,
UK.
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W e are unaw are o f any data show ing that reduced
B M D translates into an increased risk o f fracture in
H IV -positive individuals. This m ay be because the
m ajority o f patients are young, have few visual or
balance problem s and are n o t p ro n e to falls. A lterna
tively, it m ay be that w e have u nearthed a potential
p ro b lem before the clinical consequences have becom e
apparent, and w e m ay in future see an increase in the
fracture rate.
W e believe that screening for red u ced B M D in the
H IV -positive population can n o t yet be justified.
W hereas reduced B M D is a potentially serious condi
tion, its chnical significance w ith in this patient group is
uncertain, scans are expensive and w e neither kn o w
the aetiology n o r have any definitive treatm ent to ofler.
Early know ledge o f this diagnosis may be harm ful to
patients w ho already have to cope w ith a chronic,
incurable condition. N otably, for postm enopausal w o 
m en (know n to be at risk o f osteoporotic fracture and
for w h o m treatm ents are o f confirm ed benefit) the
consensus is that large-scale screening cannot be ju sti
fied [10].
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Time to discontinuation of the first highly active antiretroviral therapy regimen: a comparison between
protease inhibitor- and non-nucleoside reverse transcriptase inhibitor-containing regimens___________
D ata from a cohort o f H IV -positive individuals
w ho w ere antiretroviral naive at enrolm ent w ere
analysed to estim ate the probability o f discon ti
nuin g the first h ighly active antiretroviral therapy
(H A A R T ) regim en , com p arin g protease inhibi
to r- and n on -n u cleosid e reverse transcriptasecon taining regim ens. O f the 2002 individuals w h o
began H A A R T , 857 (42.8%) discontinued their
first regim en. N o statistically significant differ
en ce was found in the tim e to discontinuation by

specific type o f reg im en , either w h en considered
overall or by specific reason.
A lth o u g h
highly
active
antiretroviral
therapy
(H A A R T ) is an extrem ely effective regim en [1 -3 ], it
can be d isco n tin u ed fo r various reasons, including
toxicity and the extensive d u ratio n and com plexity o f
treatm en t [4,5]. Several p o p u latio n -b ased studies have
show n that approxim ately 25% o f patients discontinue
therapy w ith in 8 —12 m onths [5—7], b u t the popula-
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Gender Differences in Virologie Response to Treatment in an
HIV-Positive Population: A Cohort Study
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O bjective: To establish whether a gender difference in virologie response to highly
active antiretroviral treatment (H A A R T ) exists.
M ethods: A cohort o f H IV -positive individuals was examined.
Outcomes; Achievement o f viral load <500 copies/ml and “failure” (failure to
suppress viral load <500 copies/ml after 24 weeks or two consecutive measurements
above this level after having suppressed below it). Hazard ratios (H R s) comparing the
rate in women to that in men were derived using the Cox model.
Results: O f 366 male subjects, 79% were white and 82% were homosexual. Sixtythree percent o f the 91 female subjects were African and 87% were heterosexual. The
median follow-up after H A A R T was 94 weeks. The baseline C D 4 count was higher in
men (228 x 10^ per liter) than in women (171 x 10^ per liter) (p = .01), but the viral
load was similar (p = .88). The median time to <500 copies/ml was 16 weeks. Women
achieved a viral load o f <500 copies/ml at a faster rate than men, with an adjusted H R
o f 1.46 (95% confidence interval [C l]: 0.99-2.16; p = .06). Some 261 patients failed
treatment (58% o f men and 53% o f women) with an H R o f 0.78 (95% Cl; 0.51-1.21;
P = .27).
Conclusions: Women may achieve virologie suppression at a faster rate than men
and have a more durable response. Further research should examine these responses in
conjunction with clinical outcomes, because gender differences in virologie response
may ultimately be o f little relevance if clinical outcomes are similar.
K ey W ords: Gender— V ira l load— H A A R T .

T he use o f highly active an tiretro v iral treatm ent
(H AA RT) regimens has dram atically improved the prog
nosis for HIV-positive patients, substantially reducing
the rate of disease progression and death (1-3). As a
result o f this, studies exam ining response to treatm ent
now increasingly focus on surrogate markers of disease
progression such as viral load and CD4 count (4), al
though it is im portant that these markers are not seen as
com pletely replacing the study o f clinical outcomes.

Over the years o f the HIV epidem ic conflicting results
have been published in terms o f gender differences in
progression and survival. Earlier studies suggested ad
vantages for men (5,6), but later m ore pow erful studies
have consistently show n that once im portant factors
(e.g., age at diagnosis, CD4 count, socioeconomic status,
access to care) are adjusted for, this advantage disappears
(7,8).
Twenty percent o f H IV-positive individuals in North
A merica and Europe are women (9), and it is im portant
to ensure that they have equal access to H AA RT and that
their response to treatm ent is sim ilar to that of men, who
often make up the majority of participants in clinical
trials. A previous study suggested an increased rate of
progression to AIDS in women com pared with men with
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equivalent viral load measurem ents (10), but these find
ings were not replicated in other studies (11).
This study examines virologie response to treatment,
exam ining a com plete clinic cohort for potential gender
differences in response.

SUBJECTS AND METHODS
Subjects were all patients from the Royal Free Hospital H I V clinic.
Data regarding demographic, clinical, and treatment characteristics are
collated at the end o f each year by a trained research assistant. A ll C D 4
count and viral load measurements are obtained direct from the labo
ratory. In this study, C D 4 count was measured by means o f flow
cytom etry and H IV -1 R N A , using the A m plicor test (Roche Diagnos
tics, Basel, Sw itzerland: lowest level o f detection = 4 0 0 copies/m l).
Patients were included in the current study according to the fo llo w 
ing criteria: (1 ) they were naïve to protease inhibitors and nonnucleo
side reverse transcriptase inhibitors and were starting a H A A R T regi
men; (2 ) they had at least one viral load and C D 4 measurement before
commencement o f H A A R T ; and (3) they had at least one viral load
measurement after starting their regimen. Sixty-tw o percent (n = 284)
o f those who satisfied the inclusion criteria were com pletely antiretrovirally naive. Equal proportions o f men and w om en are known to
participate in trials at our hospital, and trial participants were included
in the study i f they satisfied the inclusion criteria. These analyses
include all patients who first visited the clinic before the end o f 1998.

End Points
T w o outcomes were examined: suppression o f viral load to <5 0 0
copies/ml after commencement o f H A A R T and virologie “failure,”
which was classified either as failure to reach <5 0 0 copies/m l after 24
weeks o f treatment or two consecutive viral load measurements >5 0 0
copies/ml after having achieved suppression below this level (the date
o f the first measurement was then taken as the date o f failure).

Statistical Analysis

RESULTS
T he baseline clinical and dem ographic characteristics
(age, risk category, ethnic group, AIDS status, treatm ent
history, CD4 count, and viral load) o f the 457 patients
included in the analysis are outlined in Table 1.
T he m edian follow -up period was 94 weeks (IQR:
60 -1 1 8 weeks), and this was greater in m en (mean = 96
weeks; IQR: 6 2 -120 w eeks) than in w om en (mean = 80
weeks; IQR: 5 2 -113 w eeks) (p = .04).
The results o f the survival analysis are sum marized in
Table 2. First, the probability of achieving <500 copies/ml
after starting H A A RT was exam ined (Fig. 1). The analy
sis was based on 457 individuals (366 men and 91
women). Eighty-seven percent o f the m en (318) and 84%
of the women (76) achieved a viral load o f <500 copies/ml.
The m edian time to <500 copies/m l was 16 weeks in men
and 17 weeks in women. The crude hazard ratio (HR) was
1.13 (95% confidence interval [Cl]: 0.89-1.45;p = .34) com
paring the fem ale-to-m ale rate, show ing a nonsignificant
increased rate o f achieving <500 copies/m l in women
com pared with men. The gender difference increased
w ith adjustm ent (for ethnic group, risk group, age, CD4
count, viral load, AIDS status, treatm ent experience, and
calendar time o f starting H AART), show ing that women
achieved virologie suppression at a 46% greater rate than
m en (H R = 1.46; 95% Cl: 0.99-2.16; p = .06).
The second part o f the survival analysis (see Fig. 1) is
based on the same 457 patients, 261 o f whom failed
treatment. O f these failures, 79 patients had achieved a vi
ral load o f <500 copies/m l before rebounding. A total of
T A B L E 1. Baseline dem ographic and c lin ic a l characteristics o f

study sample

The analysis was performed on a total o f 457 patients who satisfied
the inclusion criteria. Version 6 o f the Stata statistical software package
(Stata 6.0, Stata Corporation, College ville, T X ) was used.
The distribution o f demographic and clinical variables among the
sample was analyzed, and a gender comparison was made. Variables
exam ined were ethnicity (white, black A frican, "other”), risk group
(homosexual, intravenous drug user, heterosexual, "other”), follow -u p
tim e, age, A ID S status, treatment history, C D 4 count, and viral load at
the tim e o f starting treatment. The W ilcoxon rank sum test was used for
comparisons o f continuous variables, and the x ' test was used to com 
pare categorical variables.
The analysis was based on intention to treat and any treatment stop
pages or alterations after commencement o f H A A R T were ignored.
Survival curves were generated to assess the differences in rates o f

Characteristics
Ethnic Group"
W h ite
B lack A frican
O ther
Risk Group"
Heterosexual
Intravenous drug
user
O ther
Age"
C D 4 count*
Log viral load"

significance using the log-rank test. T im e o f censoring was tim e o f the

A ID S diagnosis"
A ntiretroviral

end point. Form al testing o f the proportional hazards assumption was
carried out using the

test fo r proportionality.

Cox regression analysis was used to test the hypothesis that virologie
outcomes differ between the genders. Potentially confounding or ef
fect-m odifying factors were adjusted for in the m ultivariate analysis.

W om en
(rt = 83)

288 (7 9 )

28 (3 1 )

4 0 (1 1 )

57 (6 3 )

38 (1 0 )
301 (8 2 )

6 (6 )
0 (0 )

4 2 (12)

7 (8 )
79 (8 7 )

p value
<.001"

< .0 0 r

Homosexual

outcome between the genders and differences were tested for statistical
last viral load measurement in those who did not achieve the virologie

M en
(n = 295 )

1 2 (3 )
11 (3 )
35.9 (3 1 .0 -4 2 .2 )
228 ( 9 9 -3 7 3 )

5 (5 )
32.7 (2 9 .4 -3 6 .5 )
171 (6 4 -2 8 6 )

5.1 ( 4 .7 -5 .5 )
135 (3 7 )
225 (62)

treatm ent naive

“ Values are numbers o f subjects.
* Values are m edian (interquartile range),
test.
'' W ilco xo n rank sum test.
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5.2 (4 .2 -5 .7 )
39 (4 3 )
5 9 (65)

.0001
.0091
.8793''
.294"
.554

GENDER DIFFERENCES IN VIROLOGIC RESPONSE TO TREATMENT

T A B L E 2. Summary o f outcomes
Outcomes

M en

A ll

Success"

395 (86)

3 1 9 (8 7 )

W om en
76 (84)

N u m b er (% )
achieving success
M edian tim e to success, w k

17

Crude H R
(9 5 % CJ; p Y
Adjusted H R

M edian tim e to
failure, w k

17

P = .34)
1.46 (0 .9 9 -2 .1 6 ;

(9 5 % C l; p f - ‘
Failu re*
N u m b er (% ) failing

16
1 .1 3 (0 .8 9 -1 .4 5 ;

261 (57)
26

Crude H R

p = .06)
2 1 3 (4 1 )
39

53 (37)
24

0.88 (0 .6 5 -1 .2 1 ;

(9 5 % C l; p f

P = .44)
0.78 (0 .5 1 -1 .2 1 ;

Adjusted HR
(9 5 % C l; p f '

P = .27)

" < 5 0 0 copies/m l.
* Rebounding on tw o consecutive occasions having reached <50 0
copies/m i.
HR s com paring rate in women w ith rate in men.
Adjusted for ethnic group, risk group, treatment history, tim e o f
starting highly active antiretroviral treatment (H A A R T ), age, C D 4 ,
R N A , and A ID S status at tim e o f starting H A A R T .
H R , hazard ratio; C l, confidence interval.

213 (58% ) men and 48 w omen (53%) failed treatment.
M ost o f the failures occurred at the 24-week cutoff time,
with the median tim e of failure being 26 weeks (28
weeks in men and 44 weeks in women). The crude HR
for failing treatm ent was 0.88 (95% Cl; 0.65-1.21; p =
.44), suggesting a reduced rate of failure among the
women. A djustm ent reduced the relative HR further,
with w om en having a nonsignificant but 20% reduced
rate o f virologie failure (HR = 0.78; 95% Cl: 0.51-1.21;
p = .27).
The data were then exam ined using an altered defini
tion o f virologie failure. The 395 patients who achieved
virologie suppression at any time point after starting
H AA RT were included, and failure was defined as re
bound on two consecutive occasions. Again, the date of
failure was taken as the date of the first virologie re
bound.
Using this definition, 70 (22%) of the men and 19
(25% ) of the w om en failed treatment. One year after
starting HAART, 43% o f patients had failed (44% o f the
m en and 41% of the women). The crude HR showed a
21% increased rate o f failure am ong the women (HR =
1.21; 95% Cl: 0.73-2,00), but with adjustment, this re
lation reversed, with women having a nonsignificant but
30% reduced rate o f failure (HR = 0.70; 95% Cl: 0 .3 4 1.42).

DISCUSSION
The m edian time to achieving a viral load of <500
copies/m l was sim ilar to that found in other studies

161

(2,12). W omen seem ed to suppress their viral load at a
faster rate than m en and to have a slightly more durable
response to treatm ent (regardless of the definition o f fail
ure used). These findings contradict those o f a recent
study, where it was shown that women had a reduced
likelihood o f a sustained virologie response to treatm ent
when compared with men (13). Further analysis when
inform ation regarding com pliance and adherence are
available may help to explain these differences.
Clinical stage and viral load m easurem ent were sim i
lar between the genders when com m encing treatment.
W omen were found to have a significantly low er CD4
count at this time, how ever, and adjustm ent for this was
necessary in the m ultivariate model. The low er baseline
CD4 count in w omen was related to the fact that more
women than men were black African, and black Africans
had a significantly low er median CD4 count at the time
o f starting treatm ent (not shown). The analysis was re
peated (not shown), exam ining the outcom es according
to baseline CD4 count. A m ong those with a baseline
CD4 count o f <200 copies/m l and those with CD4 count
o f 2:200 copies/m l, baseline viral loads were statistically
sim ilar betw een the genders. HRs for both outcomes
were unaltered in both groups.
Men and women had the same median num ber of viral
load m easurem ents during follow-up, but women had a
significantly shorter duration o f follow-up. Increased fre
quency of viral load m easurem ent in women may help to
explain the apparently increased rate o f achievem ent of
virologie suppression but would not explain the slower
rate o f failure.
It is interesting to exam ine the effect on the results o f
the definition o f fa ilu re used. U sing the amalgamated
definition as we did initially meant that most failures in
our study occurred at our arbitrary cutoff point o f 24
weeks. In clinical practice, patients may not be classified
as having failed treatm ent and have their antiretroviral
therapy changed at this time point if there is evidence of
an im provem ent in immunologic function and if viral
load, although not optim ally suppressed, is responding
favorably. N evertheless, as is apparent from the second
part of this analysis, the adjusted HR for rate o f failure
was similar when the definition o f failure was altered to
include only those patients whose viral load had dropped
to <500 copies/m l and subsequently rebounded.
There are other possible explanations for the differ
ences found. Patients were part o f a seroprevalent cohort.
Although viral loads were statistically sim ilar at time of
starting H AA RT, the duration o f infection before this
point is not known, and this may have som e influence on
treatm ent response (14). In addition, although adjustm ent
was made for treatm ent history, this was treated as a
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FIG. 1.

Time to reaching viral load of <400 copies/ml (top) and to failure (bottom) after starting highly active antiretroviral treatment.
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categorical variable, and the finer details of treatm ent
duration, number o f agents used, and tim ing o f previous
treatm ents were not accounted for. A lthough m ost men
and women were treatm ent naïve, men may have had
greater previous treatment experience in terms o f num ber
o f agents and duration used and consequently may have
been expected to have a lesser response to HAART. D if
ferences in adherence to treatm ent may also play a role.
M ost importantly, this study does not exam ine clinical
outcom es. This fact in itself reflects the enorm ous ben
efits that H AA RT offers HIV patients. It is already
know n that progression rates and survival were not sig
nificantly different between the genders at this hospital
before the advent o f HAART (15), and possible differ
ences between the genders in virologie response to treat
m ent are of statistical interest, although we are in the
position of having inadequate numbers o f clinical events
to adequately assess differences with regard to disease
progression and survival. Nevertheless, it is im portant to
note that these possible differences may ultim ately be of
little significance if clinical outcom es are similar; in light
o f this fact, the results obtained must be regarded with
som e caution. Long-term follow -up studies o f large co
horts of patients are needed to determine whether these
potential differences in virologie response to treatm ent
reflect differences in disease progression and survival.
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