(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Dehydroepiandrosterone (DHEA) supplementation for cognitive

function in healthy elderly people (Review)

Grimley Evans J, Malouf R, Huppert FAH, Van Niekerk JK

Grimley Evans J, Malouf R, Huppert FAH, Van Niekerk JK.

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people.
Cochrane Database of Systematic Reviews 2006, Issue 4. Art. No.: CD006221.

DOI: 10.1002/14651858.CD006221.

www.cochranelibrary.com

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) Wl LEY
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD006221
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

ABSTRACT ittt ettt ettt st e et e e tt e st e s bt e e bt e s bt e s st e esste s ste e st e e st e e aee e st e e st e e at e e st e e A b e e e ab e e et e e e st e e e Rbe e e Rt e e eateenabe e e be e e beesbeeebaeenreens 1
PLAIN LANGUAGE SUMMARY  ..eiiitiieeteetesieertesteettestestestesseessesaeesueesseessesasesatesseensesssesssessesssesssesseensesssesssesseensessesnsenseensesssesnsensesnsesssesnns 2
BACKGROUND  ..iiiiieiteetenitesteete st esteeste st e st esteestesatesuaesbessbesatesseesbasssesasesstesseensesstesaseseensesntesstensasasesssesstenseensesssenstensessesssenseensesssessensannse 3
OBUECTIVES ettt ettt ettt sttt ettt st e s bt e s bt e s bt e s bt e e ba e e bt e s bt e s s aeaasae s see s steesee s st e s st e e aabe e sbe s st e e sbeeeabe e ateesabeensbeeeaseesaseennsesnnsassssens 3
METHODS ettt ettt et et s et e e e st e s bt e bt st e s st e s bt e s s e s abesmee s b e e s st e sseeaee s e easeeaseenee s e aaseens e st e s e e et e easesseesseeaseenbesaeessasaseensenseenesnsennee 3
RESULTS ettt ettt et st e st s ittt st e satesbe e ae st e suaesbeesbe s st esseenbesasesasenseenbaeasesateseensesaseese e beentesatesaee b aenseeatesstenseeaseestenstenbasasesstensaensesnsesnsn 5
DISCUSSION ettt ettt ettt ste e bt e s bt e s bt e et e e s bt e s bt e e bt e e beesasaesssae e seesastesssteensbe s st e e st e e sse e st aessteesseensseessbaessseessseesnseessseesssaesnsenanne 10
AUTHORS' CONCLUSIONS ..ttt e e st sae st st st st et st e e st et s e et e st e s e e e e st e st e st e st e st esee st entente st e st ententestestestententestensensensensensessensan 10
ACKNOWLEDGEMENTS  ceeiiieeitentettesteete sttt et e ste st este et e sutesutesbeeaesabesaa e beessesasesasesseessesssesssensesnsesssesatensessesssenstensessesssessaensesnsessenseenses 10
REFERENGCES .ottt ettt sttt st e s e e st e e st e e st e e s abe e s st e e s abeesasaesabaesabeesabeeeaseeeaseesaseeeaseees st e s st eessee e beessaeessbe e sbeeasbeesteessseesssansssanns 11
CHARACTERISTICS OF STUDIES  ..eeeeeieetestestteteeee st et eteseeste s st sstesueesse s b e sntesseessesasesnaessesssesasesneessesssesssesseensesssesnsessesssesssesnsesseessesssesnne 14
DATA AND ANALYSES  .eioteeeeteeiteetestt et st st esteeste st e sut e st e esae st e sut e b esstesssesse e besasesssesseensesasesssenbeensesasesssenseenseeasesstesseesesasesasesseensesssesssensanns 21
Analysis 1.1. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 1 Psychomotor performance 21
(Symbol Copying Test - N0. COPIEA 1N GOSEE).  c.veirueiriiirierieiertete ettt ettt ettt ettt et e st sbe st e be e e b et ese st eae st e st ebenesbe st ebe e esesesesenens
Analysis 1.2. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 2 Attention / speed of 22
processing (Digit Symbol Substitution Test - No. replicated iN 90SEC). ..ccovreveireririeieierree ettt sesenen
Analysis 1.3. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 3 Verbal memory -immediate 22
FECALL ettt h et bt h et h et st R e et bea e h et bbb e Rt e R e b e Rt e b et hea e e b et e b et st e st e st s b et e b et ebe e ebeteben
Analysis 1.4. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 4 Verbal memory - delayed 22
FECALL ettt ettt e b et bt b et bt h et a e e a e A e st e b en ek et R et e R h e Rtk e st b e Rt e b et e b eat e R et e b et e he et e se b en e e b et ebe e ebe e enetenen

Analysis 1.5. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 5 Quality of life SKQOL. ... 23

Analysis 1.6. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 6 Cognitive symptoms 23
(WHQ). ettt eeeseeeeas e tete e tebese s et st et et e e e e e s esasesssasasesesesesetesesesaseses s e sesesesesesesesesasesesesesebetetesesesesesesssasassesesesesesesesasesasssesasases

Analysis 1.7. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 7 Quality of life. ................ 23
Analysis 1.8. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 8 Beck Depression 23
LN Z] ) (o] /PPN

Analysis 1.9. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 9 SF-36 Physical. .............. 23
Analysis 1.10. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 10 SF-36 Mental. ............ 24

Analysis 1.11. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 11 Life Satisfaction Index- 24

AnalyS|s 1.12. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 12 Satisfaction with life 24
SCALE. ettt b et bt h et bt R ARt E s e b et e b e bt e Rt e st e e Rt e b e R e b et e b et e b et e R et e st eae et et b et e be e ebe e ene b e st tene

Analysis 2.1. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 1 MMSE % Change. ......... 25
Analysis 2.2. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 2 Word List % Change. .... 25

Analysis 2.3. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 3 Word List Recall % 25
CANEE. ettt ettt ettt b et h et h et bt R et Rt b e R e e e R e ket R et e b et e R e A e R e b eae s b et b et b et e b et e bt et e st b et ae e ebeeebent

Analysis 2.4. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 4 Verbal Fluency % Change. 26

Analysis 2.5. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 5 Boston Naming % 26
CANNEE. ettt b et b et b bbbt h bR e A bR R A bRt b bRt E b bRttt b b e Rttt be b ettt be st et ene

Analysis 2.6. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 6 Trials B % Change. ....... 26
Analysis 2.7. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 7 Beck Depression 26
L aN 2T ) (o] o /AT OSSO PSP PP RO PR POUPRORRURRPORE

Analysis 2.8. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 8 SF-36 Pysical. 26
Analysis 2.9. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 9 SF- Mental. ..........c........ 27

Analysis 2.10. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 10 Life Satisfaction Index- 27

AnalyS|s 2.11. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 11 Satisfaction with Life 27

SCALE. ittt ettt et e s Rt e Rt e s e R e s e Rt e R e Rt e R e Rt e R et e R et e R et e st s e Rt ek e Rt e R e Rt e R eR e e R e At e Rt s e R e beR et e s e beneeaentesentesensenenee
Analysis 3.1. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly women), Outcome 1 Quality of life (HSQ SF-36) 28
MENTAL COMPONENT SCOME.  uiiiiiiierieiterierteseste st et es et e st e st estestestestesbestestassassastassasbassasbessassassassessesbassessassasbassassessassessessassessessessessassass
Analysis 3.2. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly women), Outcome 2 Quality of life (HSQ Sf-36) 28
PHYSICAl COMPONENT SCOME. vttt ettt ettt ettt s b et b et e b et e b et e b et e st b e s e b eat et en e e b e st e b enteb et e st s ese b e st sbe st et entsbaatebentane
Analysis 3.3. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly women), Outcome 3 Side effects at 24 months 29
(NUMDET Of PAITICIPANTS).  c.evvevieieieieireieerteeste et e et e et et et et et e et ese s e s e sese st esesseseesasaesassesessesassaserseseesasessessesaseesensesensesersesensesessanens
Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) i

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 3.4. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly women), Outcome 4 Drop-out. .......c.ccceeeueee. 30
Analysis 4.1. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 1 Beck Depression Inventory. .. 31
Analysis 4.2. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 2 SF-36 Physical. ......c.ccccceenee 31
Analysis 4.3. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 3 SF-36 Mental. ........cccccu.e.eee. 31
Analysis 4.4. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 4 Life Satisfaction Index-Z. ..... 32
Analysis 4.5. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 5 Satisfaction with Life Scale. .. 32
Analysis 5.1. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 1 MMSE % Change. .............. 33
Analysis 5.2. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 2 Word List % Change. ......... 33
Analysis 5.3. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 3 Word List Recall % Change. . 33
Analysis 5.4. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 4 Verbal Fluency % Change. .. 33
Analysis 5.5. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 5 Boston Naming %Change. .. 34
Analysis 5.6. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 6 Trials B % Change. ............ 34
Analysis 5.7. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 7 Beck Depression Inventory. . 34
Analysis 5.8. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 8 SF-36 Physical. ......ccceeucue. 34
Analysis 5.9. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 9 85.3SE-36 Mental. ............. 34
Analysis 5.10. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 10 Life Satisfaction Index-Z. . 35
Analysis 5.11. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 11 Satisfaction with Life 35
SCALE. ettt b et h et b et e b st A R bRt h bRt b b e Rt e b b e Rttt b e bRttt bebe sttt bene

Analysis 5.12. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 12 Elveted in PSA. 35

Analysis 6.1. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months (elderly men), Outcome 1 Quality of life (HSQ SF-36) 36
MENTAL COMPONENT SCOTE.  ..uiiiviuiiiirteteererietetetetrteteteteessetetesaseeesesesesestesesesasessssesasessssesesesessssasesasensasesesesenensesesesensssesesesensssesesenenssss

Analysis 6.2. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months (elderly men), Outcome 2 Quality of life (HSQ Sf-36) 37
PHYSICAl COMPONENT SCOME.  ..uviviiiiirieiirieietetrieteert ettt et et s s et sbe e sseseesasessessesassesessesesesesseseesaseesessesensesarsestnsesessesesseneaseseesesesarsase

Analysis 6.3. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months (elderly men), Outcome 3 Side effects at 24 months 37
(NUMDET Of PAITICIPANTS).  cuevvivieieieteeeteieete ettt et et e e e e et e b e b et e s e besesbese et essebasaebassesessesassesassesebasesbessebesaesassesanseseseseseressasnas

Analysis 6.4. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months (elderly men), Outcome 4 Drop-out. .....c.ccceceeevereenene 39
Analysis 7.1. Comparison 7 DHEA 50mg/day vs placebo at 12 months elderly men and women, Outcome 1 Completers. ........ 39
Analysis 7.2. Comparison 7 DHEA 50mg/day vs placebo at 12 months elderly men and women, Outcome 2 Drop-out due to 39
adverse events (NUMDET Of PALIENTS). ..ciiiiciiiieeiciceereereee ettt e et et e s s be e et e e e be s esesaese b esabesesbasessaseesaseesensesensasans
Analysis 7.3. Comparison 7 DHEA 50mg/day vs placebo at 12 months elderly men and women, Outcome 3 Chest pain due to 40
AIOP-0UL. ettt ettt e b et b et s et e st st e st et e st b e st e b e st e b e st ebe s e st st e st st ea e et en e b enteb et e b e st ese st e s e s e st e b e st b e st eb et ebe b ebentenetanen

WHAT'S NEW ... 40
HISTORY ittt ettt ettt st st e st e st e st e st e s b e et e sabesaeesbeeabesas e seenbeeasesste st enseeasessse st enbesasesae e seessesasessaenbeentesasenseensaeasesatenaeensasnsesasans 40
CONTRIBUTIONS OF AUTHORS ..ottt ettt et e e st sabt e s be e st e st e st e e e abeesase e e s e e e st e s st eessaessste s saeessteensbesssaessteesseesssassntannsne 41
DECLARATIONS OF INTEREST .... 41
INDEX TERMS ettt ettt ettt ettt et e bt e s bt e e bt e s bt e s bt e e bt e e bt e s bt e e st e e e he e e ab e e ab e e hb e e e a b e e st e e e abeeeabeeeabeesabeeeabeeeabeesabeeensaeanseens 41
Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) i

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Dehydroepiandrosterone (DHEA) supplementation for cognitive function
in healthy elderly people

John Grimley Evansl, Reem Malouf?, Felicia AH Huppert3, Jan K Van Niekerk#4

1Division of Clinical Geratology, Nuffield Department of Clinical Medicine, University of Oxford, Oxford, UK. 2Cochrane Dementia and
Cognitive Improvement Group, Oxford, UK. 3Department of Psychiatry, University of Cambridge, Cambridge, UK. 4Department of
Psychology, Fulbourn Hospital, Cambridge, UK

Contact: Reem Malouf, Cochrane Dementia and Cognitive Improvement Group, John Radcliffe Hospital (4th Floor, Room 4401C),
Headington, Oxford, OX3 9DU, UK. reemmalouf@yahoo.com.

Editorial group: Cochrane Dementia and Cognitive Improvement Group.
Publication status and date: New search for studies and content updated (no change to conclusions), published in Issue 1, 2010.

Citation: Grimley Evans J, Malouf R, Huppert FAH, Van Niekerk JK. Dehydroepiandrosterone (DHEA) supplementation for
cognitive function in healthy elderly people. Cochrane Database of Systematic Reviews 2006, Issue 4. Art. No.: CD006221. DOI:
10.1002/14651858.CD006221.

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

In view of the theoretical possibility of beneficial effects of DHEA retarding age-associated deterioration in cognitive function, we have
reviewed studies in this area.

Objectives

To establish whether administration of DHEA improves cognitive function or quality of life or reduces the rate of decline of cognitive
function in normal older adults.

Search methods

The Specialized Register of the Cochrane Dementia and Cognitive Improvement Group (CDCIG), The Cochrane Library, MEDLINE, EMBASE,
PsycINFO, CINAHL and LILACS were searched on 18 March 2008 using the terms: dhea*, prasterone, dehydroepiandrosterone*. The CDCIG
Specialized Register contains records from all major health care databases (The Cochrane Library, MEDLINE, EMBASE, PsycINFO, CINAHL,
LILACS) as well as from many clinical trials registries and grey literature sources.

Relevant journals, personal communications and conference abstracts were searched for randomized controlled trials investigating the
effects of DHEA/S on cognition in older adults.

Selection criteria

All randomized placebo-controlled trials enrolling people aged over 50 without dementia and to whom DHEA in any dosage was
administered for more than one day were considered for inclusion in the review.

Data collection and analysis

Data for the specified outcomes were independently extracted by two reviewers (JGE and RM) and cross-checked. Any discrepancies were
discussed and resolved. No data pooling was undertaken owing to the lack of availability of the relevant statistics.

Main results

Five studies provided results from adequate parallel-group data. Barnhart 1999 and Dayal 2006 enrolled perimenopausal women with
complaints of decreased well being and, using three cognitive measures, found no significant effect of DHEA compared with placebo at 3

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 1
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months. Wolf 1998b enrolled 75 healthy volunteers (37 women and 38 men aged 59-81) in a study of the effect of DHEA supplements on
cognitive impairment induced by stress; after two weeks of treatment, placebo group performance deteriorated significantly on a test of
selective attention following a psychosocial stressor (p<0.05), while deterioration was not evident in the DHEA group (p=0.85). However,
when compared with placebo, DHEA was associated with significant impairment on a visual memory recall test (p<0.01) following the
stressor. No significant effects were found on a third cognitive task. Effects were not found on tasks when administered in the absence
of a stressor. van Niekerk 2001 found no effect on cognitive function in 46 men aged 62-76 from three months of DHEA supplementation.
Nair 2006, enrolled 57 women and 87 men with low level of sulphated DHEA in a 24-month study, no significant changes in quality of life
measures for either sex were found. In Von Muhlen 2008 DHEA for one year showed no benefit on cognition performance in 225 healthy
older people. Reduced performance in a visual memory recall test observed in one trial and a significant drop-out rate in favour of placebo
emerged in another trial.

Authors' conclusions

What little evidence there is from controlled trials does not support a beneficial effect of DHEA supplementation on cognitive function of
non-demented middle-aged or elderly people. There is inconsistent evidence from the controlled trials about adverse effects of DHEA.

In view of growing public enthusiasm for DHEA supplementation, particularly in the USA, and the theoretical possibility of long-term
neuroprotective effects of DHEA there is a need for further high quality trials in which the duration of DHEA treatment is longer than one
year, and the number of participants is large enough to provide adequate statistical power. Cognitive outcomes should be assessed in all
trials.

PLAIN LANGUAGE SUMMARY

No current evidence for an improvement in memory or other aspects of cognitive function of non-demented older people following
DHEA supplements

The adrenal hormone dehydroepiandrosterone (DHEA) and its sulphated ester (DHEAS) are together the most abundant of steroid
hormones in both sexes. Blood levels are high in young adults and decrease with advancing age. There is some epidemiological evidence
that relatively high serum DHEAS levels in males may protect against heart disease and be associated with increased longevity. In the USA
there is growing public enthusiasm for DHEA supplementation as a means of retarding ageing and age-associated cognitive impairment
but there is very little evidence from controlled trials. In two trials DHEA was associated with a deleterious effect on visual memory after
a psychosocial stressor and quality of life measures, but there is inconsistent systematic evidence of adverse effects from DHEA. Longer-
term randomized placebo controlled trials are needed for low and high doses.

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 2
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BACKGROUND

The adrenal hormone dehydroepiandrosterone (DHEA) and its
sulphated ester (DHEAS) are together the most abundant steroid
hormones in both sexes. They occur in high blood levels in young
adults and decrease with advancing age (Guazzo 1996; Orentreich
1992). DHEA/S are neurosteroids, i.e. they can be synthesized in
neurons and glial cells as well as in the adrenal glands (Baulieu
1998). They increase the effects of the excitatory neurotransmitter,
glutamate (Debonnel 1996), and decrease the effects of the
inhibitory neurotransmitter, GABA (Majewska 1995). DHEA may also
act as a neuroprotective agent (Kimonides 1998; Kimonides 1999)
and boost theimmune system (Casson 1993). There is some clinical
and experimental evidence that administration of DHEA stimulates
the activity of natural killer cells (Casson 1993) and might be
effective in the treatment of immunological disease (Ebeling 1994;
Van Vollenhoven 1994).

Both the immunological and neural effects of DHEA/S may be
related to its powerful antiglucocorticoid action (Blauer 1991,
Kimonides 1999). High levels of cortisol cause damage to neurones,
particularly in the hippocampus (Kimonides 1999; Lupien 1998),
and suppressimmune function. In young adults, the adverse effects
of cortisol (e.g., during stress or trauma) may be opposed by
the high levels of DHEA/S. Older adults may be rendered more
vulnerable to the damaging effects of cortisol (Herbert 1997) as a
result of their low levels of DHEA/S. In one study (Morales 1994)
supplements of DHEA produced an increase in IGF-1, a marker of
growth hormone activity, and this might also have beneficial effects
on age-associated physiological changes.

Since DHEA/S levels decrease with age it has been postulated that
various age-associated changes might be due to DHEA/S deficiency
and reversible or preventable by supplements. A community-
based cohort study, in 940 participants followed for 27 years,
indicated that DHEA/S level may be a predictor of longevity in men,
independent of age, blood pressure, and plasma glucose (Enomoto
2008). There is also some epidemiological evidence which suggests
that the DHEA/S concentration is independently and inversely
related to death from any cause and death from cardiovascular
disease in men over age 50 (Barrett-Connor 1986). Some studies
showed lowerthan normal levels of DHEA/S in the serum of patients
diagnosed with dementia (Hillen 2000; Nasman 1991; Rudman
1990; Sunderland 1989), while others reported no difference (Berr
1996; Schneider 1992). A prospective observational study of 394
women aged 65 and over and followed for four to six years
showed no relation between serum DHEAS levels and cognitive
performance or decline (Yaffe 1998). In contrast, in a cross-sectional
study of 295 women, aged 21-77 years, higher endogenous DHEAS
levels were independently and favourably associated with better
executive function, concentration, and working memory ( Davis
2008).

DHEA taken by mouth is absorbed into the blood stream.
Supplements are sold in large quantities in health food stores,
particularly in the USA, as a general anti-ageing agent claimed to
improve well being as well as reducing the risk of dementia and
having a beneficial effect on cognitive function. The US supplement
market in 2000 was estimated at US$16-7 billion, as reported in
the Financial Times newspaper (Maughan 2004 ); an important
factor behind this growth was the availability of DHEA over-the-
counter. Since DHEA is biotransformable into other hormones,

including androgens and oestrogens, its effects might be indirect,
complex, and individually variable. Hirshman 2004, for example,
found evidence that following DHEA supplements, oestrogen
levels were positively and androgen levels negatively associated
with measures of recognition memory but the associations
were reversed in perceptual identification tests. DHEA/S is often
described as a "weak androgen" but one of its physiological effects
in older men is to increase oestrogen levels (Arlt 1999). Dosage
recommendations vary; most studies used 50 to 100 mg/day of
DHEA, but some have used doses up to 1600 mg/day, and a dose
of 50 mg/day has been shown to increase the serum level of older
people to that of young adults (Arlt 1999).

The giving of DHEA is sometimes referred to as "treatment" or
"replacement", but since the aim is to increase body levels of a
natural chemical that is already present, "supplementation” is the
most correct term.

In view of the possibility of beneficial effects of DHEA on the
cognitive function of ageing adults, we have reviewed the results
of relevant studies. This review is concerned with older people not
suffering from dementia or depression.

OBJECTIVES

To determine whether there is evidence for a beneficial effect of
supplemental DHEA on the cognitive function of middle-aged or
older people who are not suffering from dementia or depression,
and to identify adverse effects associated with the administration
of DHEA.

METHODS

Criteria for considering studies for this review
Types of studies

Unconfounded, double-blind, randomized, placebo-controlled,
parallel-group trials.

Types of participants

Older adults not diagnosed as suffering from dementia or other
relevant disease (including depression).

Types of interventions

DHEA or DHEA/S at any dose, for any duration, and by any route of
administration.

Types of outcome measures

The outcomes of interest are performance on objective tests of
cognitive function and quality of life measures (e.g. memory,
concentration, name-finding, speed of processing, or global
measures).

Search methods for identification of studies

See Cochrane Dementia and Cognitive Improvement Group
methods used in reviews.

The Specialized Register of the Cochrane Dementia and Cognitive
Improvement Group (CDCIG) was searched on 18 March 2008 for
all years up to December 2005. This register contains records from
the following major healthcare databases The Cochrane Library,

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 3
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MEDLINE, EMBASE, PsycINFO, CINAHL and LILACS, and many
ongoing clinical trial databases and other grey literature sources.
The following search terms were used: dhea* OR prasterone OR
dehydroepiandrosterone

The Cochrane Library, MEDLINE, EMBASE, PsycINFO, CINAHL and
LILACS were searched separately on 18 March 2008 for records
added to these databases after December 2005 to March 2008.
The search terms used to identify relevant controlled trials on
dementia, Alzheimer's disease and mild cognitive impairment for
the Group's Specialized Register can be found in the Group's
module on The Cochrane Library. These search terms were
combined with the following search terms and adapted for
each database, where appropriate: dhea* OR prasterone OR
dehydroepiandrosterone

On 18 March 2008, the Specialized Register consisted of records
from the following databases:

Healthcare databases

o The Cochrane Library: (2006, Issue 1);

. MEDLINE (1966 to 2006/07, week 5);

« EMBASE (1980 to 2006/07);

o PsycINFO (1887 to 2006/08, week 1);

. CINAHL (1982 to 2006/06);

o SIGLE (Grey Literature in Europe) (1980 to 2005/03);

o LILACS: Latin American and Caribbean Health Science
Literature (http://bases.bireme.br/cgi-bin/wxislind.exe/iah/
online/?IsisScript=iah/iah.xis&base=LILACS&lang=i&form=F)
(last searched 29 August 2006).

Conference proceedings

« ISTP (http://portal.isiknowledge.com/portal.cgi) (Index to
Scientific and Technical Proceedings) (to 29 August 2006);

« INSIDE (BL database of Conference Proceedings and Journals)
(to June 2000);.

Theses

« Index to Theses (formerly ASLIB) (http://www.theses.com/) (UK
and Ireland theses) (1716 to 11 August 2006);

« Australian Digital Theses Program (http://adt.caul.edu.au/): (last
update 24 March 2006);

« Canadian Theses and Dissertations (http://
www.collectionscanada.ca/thesescanada/index-e.html): 1989
to 28 August 2006);

« DATAD - Database of African Theses and Dissertations (http://
www.aau.org/datad/backgrd.htm);

« Dissertation Abstract Online (USA) (http://wwwlib.umi.com/
dissertations/gateway) (1861 to 28 August 2006)

Ongoing trials
UK
« National Research Register (http://www.update-software.com/

projects/nrr/) (last searched issue 3/2006);

+ ReFeR (http://www.refer.nhs.uk/ViewWebPage.asp?
Page=Home) (last searched 30 August 2006);

« Current Controlled trials: Meta Register of Controlled trials
(mRCT) (http://www.controlled-trials.com/) (last searched 30
August 2006) :

« ISRCTN Register - trials registered with a unique identifier
« Action medical research

» Kings College London

« Laxdale Ltd

+ Medical Research Council (UK)

» NHS Trusts Clinical Trials Register

« National Health Service Research and Development Health
Technology Assessment Programme (HTA)

+ National Health Service Research and Development Programme
'"Time-Limited' National Programmes

» National Health Service Research and Development Regional
Programmes

o The Wellcome Trust

o Stroke Trials Registry (http://www.strokecenter.org/trials/
index.aspx) (last searched 31 August 2006);

Netherlands

« Nederlands Trial Register (http://www.trialregister.nl/trialreg/
index.asp) (last searched 31 August 2006);

USA/International

« ClinicalTrials.gov (http://www.ClinicalTrials.gov) (last searched
31 August 2006) (contains all records from http://
clinicalstudies.info.nih.gov/);

« IPFMAClinicaltrials Register: www.ifpma.org/clinicaltrials.html.
The Ongoing Trials database within this Register
searches  http://www.controlled-trials.com/isrctn,  http://
www.ClinicalTrials.gov and http://www.centerwatch.com/. The
ISRCTN register and Clinicaltrials.gov are searched separately.
Centerwatch is very difficult to search for our purposes and no
update searches have been done since 2003.

« The IFPMA Trial Results databases searches a wide variety of
sources among which are:

« http://www.astrazenecaclinicaltrials.com (seroquel, statins)
o http://www.centerwatch.com

« http://www.clinicalstudyresults.org

+ http://clinicaltrials.gov

o http://www.controlled-trials.com
 http://ctr.gsk.co.uk

« http://www.lillytrials.com (zyprexa)

« http://www.roche-trials.com (anti-abeta antibody)
 http://www.organon.com

« http://www.novartisclinicaltrials.com (rivastigmine)
« http://www.bayerhealthcare.com

« http://trials.boehringer-ingelheim.com

o http://www.cmrinteract.com

o http://www.esteve.es

« http://www.clinicaltrials.jp

This part of the IPFMA database is searched and was last updated on
4 September 2006;
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Lundbeck Clinical Trial Registry (http://www.lundbecktrials.com)
(last searched 15 August 2006);

Forest Clinical trial Registry (http://www.forestclinicaltrials.com/)
(last searched 15 August 2006).

The search strategies used to identify relevant records in MEDLINE,
EMBASE, PsycINFO, CINAHL and LILACS can be found in the Group's
module on The Cochrane Library.

Other sources that were searched by the reviewers included
personal communications and conference abstracts. Hand
searching of journals was also performed.

It was not anticipated that pharmaceutical companies would have
data to contribute at present since DHEA is classified and marketed
as a dietary supplement rather than a drug.

Data collection and analysis
Selection of studies

Irrelevant citations were discarded by reviewers on the basis of
the title of a publication or its abstract. In the presence of any
suggestion that the article could be relevant, it was retrieved
for further assessment. The reviewers independently selected the
trials for inclusion in this review from the culled citation list.

Quality assessment

The reviewers assessed the methodological quality of each trial,
using ratings described in the Cochrane Collaboration guidelines
(Mulrow 1997):

Trial design

Category A (adequate) is where the report describes allocation of
treatment by: (i) some form of centralized randomized scheme,
such as having to provide details of an enrolled participant to an
office by telephone to receive the treatment group allocation; (ii)
some form of randomization scheme controlled by a pharmacy;
(iif) numbered or coded containers, such as in a pharmaceutical
trialin which capsules from identical-looking numbered bottles are
administrated sequentially to enrolled participants; (iv) an on-site
or coded computer system, given that the allocations were in a
locked, unreadable file that could be accessed only after inputting
the characteristics of an enrolled participant; or (v) if assignment
envelopes were used, the report should at least specify that they
were sequentially numbered, sealed, opaque envelopes; (vi) other
combinations of described elements of the process that provides
assurance of adequate concealment.

Category B (intermediate) is where the report describes allocation
of treatment by: (i) use of a "list" or "table" to allocate assignments;
(ii) use of "envelopes" or "sealed envelopes"; (iii) stating the study
as "randomized" without further detail.

Category C (inadequate) is where the report describes allocation
of treatment by: (i) alternation; (ii) reference to case record
numbers, dates of birth, day of week, or any other such
approach; (iii) any allocation procedure that is entirely transparent
before assignment, such as an open list of random numbers or
assignments.

Trials were included if they conformed to categories A or B; those
falling into category C were excluded.

Other aspects of trial design were not assessed by a scoring system
although details were noted of blinding, whether intention-to-treat
analyses were extractable from the published data, and the number
of participants lost to follow-up.

Outcome measures

Trials were included if outcome assessments included cognitive
functions as measured by psychometric tests of recognised
reliability and validity.

Data extraction

Data were independently extracted by two reviewers (JGE and
RM) and cross-checked. Any discrepancies were discussed and
resolved.

For continuous variables, the main outcomes of interest are the
final assessment and the change from baseline at final assessment.

In a generic inverse variance method the 95% confidence interval
or an exact P-value was used to estimate the treatment effect and
Standard Error between the two groups in the study.

Studies may include a titration period prior to the randomization
phase of the study. The data from these titration periods were
not used to assess safety or efficacy since patients are not usually
randomized, nor are treatment or dose allocation concealed.

Data analysis

For studies using a parallel-groups design, differences from
baseline are compared between the treatment and placebo groups.
In studies using a cross-over design, data from the first treatment
period only are used where such data are available. The half life
of DHEA/S is short, and wash-out periods can reduce carry-over
effects. With healthy participants the problem of shifting baselines
associated with progressive disorders such as dementia is also
less. However, study designs in which participants experience both
treatment and placebo, and, in the context of informed consent,
know that what they are allocated to in the second phase of a
study will be the opposite of what they have already experienced
in the first may introduce complex problems from positive and
negative placebo effects. Although it might be reasonable to pool
biochemical or some types of physiological data from the first and
second phases of a cross-over study, it is not safe to do the same for
measures of cognitive function or mood.

RESULTS

Description of studies
Excluded studies

There have been several studies of the effect of DHEA on
age-associated phenomena such as bone loss (Kahn 2002)
and sarcopenia (Percheron 2003) and in specific diseases
such as fibromyalgia and primary Sjogren syndrome (Finckh
2005;Hartkamp 2008 ), and in people with type 2 diabetes
(Brignardello 2007).

A cross-over study of 30 men and women aged 42 to 70 by Morales
1994 included self-reported libido and well being in outcome
measures but no specific assessment of cognitive function.
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Five trials (Hirshman 2003; Hirshman 2004; Wolf 1997a; Wolf 1998a;
Alhaj 2006 ) included measures of cognitive function but used
cross-over designs without separate publication of first-phase
data. Wolf 1997a enrolled 40 healthy men and women of mean
age 69, and gave DHEA 50 mg or placebo daily for two weeks.
Changes in blood levels of DHEA/S were observed but there were
no effects on memory as measured by tests of concentration,
visual short- and long-term memory, the Stroop test, digit span,
psychometric speed, or auditory verbal learning. Hirshman 2003
claimed from a study of 30 postmenopausal women that DHEA
was associated with enhanced memory recognition and fewer false
positive recognitions, but this was not seen under all conditions
of test presentation. Hirshman 2004 carried out a within-subject
cross-over study of six postmenopausal women and claimed that
oestrogenic metabolites of DHEA had positive effect and androgens
anegative effect on visual memory. A reverse pattern was seen with
perceptual identification. These results should perhaps be seen as
hypothesis-generating rather than hypothesis-testing. Wolf 1998a
studied 17 healthy elderly men aged 59-81 given DHEA or placebo
for two weeks. No effects on visual, spatial, or semantic memory
were observed. In Alhaj 2006 24 healthy young men were treated
with a seven-day course of oral DHEA (150 mg/day). Subjective
mood and memory were measured using visual analogue scales
(VASs). DHEA treatment improved memory recollection and mood,
and decreased trough cortisol levels.

Authors of these five studies are being contacted to seek first-phase
data suitable for inclusion in meta-analysis.

In two trials (Villareal 2006 and Yang 2005), DHEA supplementation
was confounded with physical exercise training, and no measures
of cognition were included.

Included studies

Six studies provided usable observations based on reliable
psychometric tests of memory or other cognitive functions:

Wolf 1998b tested the hypothesis that an antiglucocorticoid
action of DHEA would result in an enhanced declarative memory
performance after stress-exposure. (Declarative memory is for
facts, as distinct from procedural memory which underpins learnt
skills). Seventy-five men and women aged 59 to 81, without serious
memory complaints and with normal scores on a depression index,
took part in the study comparing two weeks of DHEA 50 mg/day
with two weeks of placebo. At the end of the two weeks, tests of
visual and verbal memory, selective-attention memory and spatial
memory were administered before and after an episode of social
stress (making a speech and performing mental arithmetic in front
of an audience). Biochemical variables were also measured. This
study was concerned with possible modulation by DHEA reactions
to psychological stress, and is therefore relevant to the cognitive
performance of healthy older individuals for whom such stresses
are common in daily life.

Barnhart 1999 enrolled 66 perimenopausal women (60 completers)
aged 45 to 55 "with symptoms of fatigue, lack of energy,
anxiety, tension, irritability, depression, insomnia, forgetfulness,
concentration difficulties, decreased libido, or global sense of
reduced wellbeing". Exclusion criteria included a current diagnosis
of major psychiatric disorder or the taking of antidepressant
medication. The study compared the effects of three months of
DHEA 50 mg/day with three months of placebo. Main outcome

measures were of health-related quality of life, mood, and
depression, but memory and some other aspects of cognitive
function were assessed using standardized tests. Given the inter-
relationships between DHEA/S and other steroid hormones, the
mechanism of any effect of DHEA/S in women with perimenopausal
symptoms might differ from that in men or in women of other ages
or without perimenopausal symptoms. Results could not therefore
beregarded as necessarily extrapolatable to middle-aged and older
people in general.

Limited information was available from a third study reported
by van Niekerk 2001. Forty-six male volunteers aged 60 to 80
were enrolled in a double-blind, placebo-controlled randomized
cross-over study aimed primarily at correlating physiological levels
of circulating DHEA with measures of well-being, mood and
cognition. Exclusion criteria included current psychiatric disorder,
use of psychotropic medication, or history of cardiovascular or
neurological disorder. The investigators found significant period
effectsin cognitive outcomes and a significant statistical interaction
between treatment effect and period. In order to avoid consequent
bias in assessing treatment effects they reported on a separate
analysis of the first-phase data only, and no significant treatment
effects of DHEA were observed. Detailed data suitable for inclusion
in a meta-analysis were not presented. The statistical interactions
in this study exemplify the possible bias in studies with a cross-over
design.

Dayal 2005 enrolled 50 postmenopausal women, aged 44-70 years,
who were randomized for a 12-week trial into four treatment
groups: DHEA 50 mg/day; conjugated equine oestrogen (CEE) 0.65
mg/day; DHEA 50 mg plus CEE 0.65 mg daily; and placebo. Main
outcome measures of lower extremity muscle (calf) mass, muscle
function, serum hormone and lipid levels, and quality of life
(QOL) were obtained at baseline and after treatment. Hormone
levelsincluded measures of DHEA, cortisol, total testosterone, total
oestrogen, androstenedione,and sex hormone binding globulin
(SHBG). Total cholesterol, triglycerides, HDA, LDL, LP, apoA, and
apoB were also measured.

Nair 2006 report a two-year trial involving 87 men and 57 women
aged 60 and over. Eligibility criteria for men included low levels
of bioavailable testosterone (< 3.6 nmol/L) plus a sulphated DHEA
level less than 4.3 mcmol/L; eligibilty for women included a
sulphated DHEA level below 2.6 mcmol/L. The male participants
were randomized between three treatment groups: DHEA tablet
(75 mg/day) plus a transdermal placebo patch; placebo tablet
and a transdermal testosterone patch (5 mg/day); or a placebo
tablet and a placebo transdermal patch. Women received DHEA
(50 mg/day) or a placebo tablet. Primary outcomes measures were
physical performance, peak aerobic capacity, body composition,
bone mineral density (BMD), plasma insulin and glucose. Other
assessments were body weight, the proportion of body fat,
insulin-sensitivity index, levels of various hormones and alkaline
phosphate level, haemoglobin, quality of life and monitoring for
adverse events.

In von Muhlen 2007, the effect of 50 mg/day DHEA was studied
in a community setting trial involving 225 participants aged 55
to 85 years (110 men and 115 women) over one year. Outcome
measures included bone mineral density and metabolism, body
composition, muscle strength, immune function, cardiovascular
risk factors, steroid hormone levels, bone markers, cytokines, the
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IGF-1IGF binding protein system, changes in mood and well being.
Cognitive function and sexuality were also assessed.

Cognitive tests and quality of life employed

Wolf 1998b:

Parallel versions of the following tests:

Visual-verbal memory. Two-minute delayed free recall of pictures
of fourteen everyday objects presented for two seconds (Oswald
1994);

Selective attention: On a piece of paper subject required to cross
out a specified target item among several similar looking distractor
items (Gatterer 1990);

Spatial memory: subject given two minutes to remember a
description of a scene with seven objects around them. Then asked
to recall the positions of the objects as originally described and as
they would be after a 90° rotation (Kirschbaum 1996);

Stress paradigm. A five-minute free speech and mental arithmetic
test in front of an audience (Kirschbaum 1993).

Barnhart 1999:

Buschke Immediate Recall and Delayed Recall tests (Buschke
1974);

Symbol copying, and digit-symbol substitution tests. In digit-
symbol substitution tests the participant is given a paper listing
numbers 1to 9 each with a different abstract symbol alongside. The
participant is then required to write the corresponding symbols to
match a list of random numbers (Freeman 1992; Petturrson 1983).
The SmithKline Beecham Quality of Life Self Report Questionnaire
(SKQOL) (Stoker 1992 ) was used: it provides a comprehensible
coverage to the physical, mental and social dimensions. It contains
23 predetermined constructions and three fixed elements: self now,
ideal self, and sick now.

van Niekerk 2001:

Word list memory. Ten common words presented for three seconds
each. The subject is required to read each aloud and to remember
it. Three parallel lists were used to avoid long-term learning effects
in repeated testing (Mohs 1997);

Object location memory. Simple line drawings of familiar objects
located in 10 of 30 squares in a grid presented for 30 seconds.
Subject then presented with the drawings and required to place
them in a blank grid (van Niekerk 2001);

Choice reaction time. Subject required to press one of four keys
in response to one of four digits appearing on a screen. Time to
respond correctly is recorded in milliseconds and wrong responses
also recorded (Cox 1993);

Visual search. Participants given one minute to cross out all the
letters P and W on a sheet of paper presenting rows of random
letters (MRC CFAS 1998).

Dayal 2005 employed the Women's Health Questionnaire (WHQ) as
a tool to examine well being and quality of life. The WHQ seeks
details of minor psychological and somatic symptoms experienced
by pre- and post-menopausal women. Symptoms are clustered
in nine domains to assess: somatic symptoms, depressed mood,
cognitive difficulties, anxiety/fear, sexual functioning, vasomotor
symptoms, sleep problems, menstrual symptoms, and self-
perceived attractiveness (Wiklund 1992).

In Nair 2006 the Health Status Questionnaire (HSQ) was used
to evaluate quality of life. The HSQ adds three questions to
the medical outcomes Study 36-item Short General Form Survey

(SF-36) to provide a further assessment of physical and mental
health constructs. The SF-36 is an assessment for both physical
and psychological facets of health containing 36 multiple-choice
questions requiring less than 10 minutes to complete. It provides
a global health score and separate scores for: physical health, role
performance, emotional, social and mental health, bodily pain,
vitality and general health perceptions.

von Muhlen 2007 used the following standardized batteries to
measure changes in cognitive function:

Modified Mini-Mental Status Examination (3MS) (Teng 1987). This
is a general cognitive battery with components for concentration,
language, praxis, orientation, and immediate and delayed memory.
The test takes10-15 minutes and scoring ranges from 0-100.

The Trail Making Test Part B (Fromm-Auch1983) is a measure
of speed mental operation, attention, visual scanning, visual
sequential abilities, and mental flexibility. A maximum of 300
seconds is allowed. Scoring depends on the time needed
to complete the task, with higher scores indicating poorer
performance.

Verbal Fluency (Borkowski 1967) is a test of semantic memory,
verbal production and language. The test requires two minutes
for completion and test measures the number of different animals
named in one minute. Scores depend on level of education.

The Modified Boston Naming Test (Kapalan 1982) is a 15-item test of
language function based on visual confrontation naming. The task
lasts three minutes and scoring is based on the number of correct
answers. Maximum score is 15 with higher scores indicating better
performance.

Word List Memory (Morris 1989) tests ability to remember newly
learned information. Ten common words are presented in printed
form and the task is to recall as many as possible. Total
administration time is four minutes and the maximum score is 30.

Word List Recall (Welsh 1994) tests memory from the Word List
Memory test after a 30-minutes delay. A maximum time of 90
seconds is allowed and scores are the sum of words correctly
recalled from the three trials. The maximum score is 10.

In von Muhlen 2007 three instruments were applied to assess
changes in quality of life.

For general life satisfaction assessment two standardised measures
were used:

The Life Satisfaction Index-Z (LSI-Z) (Wood 1969) consists of
13 statements for which respondents are asked to indicate if
they agree, disagree, or do not know. Two points are given
for satisfaction response, 1 point for do not know, and 0 for
dissatisfaction. Severalitems were reverse scored, and scores for all
items were summed to yield a general measure of life satisfaction.
Scoring range from 0 to 26, with higher scores indicating better life
satisfaction.

The Satisfaction with Life Scale (SWLS) (Diener 1985) consists of
five items for which respondents rate the extent to their agreement
from strongly disagree (1 point) to strongly agree (7 points). Overall
scores range from 5 to 35, with higher scores indicating better life
satisfaction.
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The Medical Outcomes Study Short-Form 36 (SF-36) is a reliable
and well-validated questionnaire addressing both physical and
psychological facets of health. It comprises 36 multiple-choice
questions, is easy to administer and takes less than 10 minutes
to complete. It provides both a global health status score and a
separate score for each of eight domains: physical functioning,
role functioning (physical), role functioning (emotional), social
functioning, mental health, bodily pain, vitality, and general health
perceptions (Ware 1992).

Risk of bias in included studies

Three included studies with eligible data (Barnhart 1999; Wolf
1998b; Dayal 2005, ) were described as double-blind and
randomized but without further information on procedures. Wolf
1998b used random allocation stratified for age and body mass
index. von Muhlen 2007 stratified randomization by sex and age
group using a computer package based on random number tables.
The method of randomization was not stated in Dayal 2005 or
Nair 2006. All studies described exclusion criteria applied before
randomization. Barnhart 1999 and Nair 2006, described the trial
withdrawal rate and reasons for trial withdrawal, and specified
whether withdrawal occurred while participants were taking DHEA
or placebo. In Barnhart 1999, three participants withdrew owing to
adverse effects, one taking DHEA and two taking placebo. In Nair
2006 trial five participants did not complete the study, four in the
DHEA groups and one in the placebo, the reasons for dropping out
were unspecified. Wolf 1998b reported exclusions of participants
from analysis, and described the number of participants excluded
and the reasons for exclusion. van Niekerk 2001, Dayal 2005 and
Nair 2006 used a computer-generated randomization procedure
and blinding supervised by providing identical DHEA and placebo
tablets. All six studies used standardised psychometric tests as
outcome measures.

Effects of interventions

Data for intention-to-treat analysis were not available for either
of the two studies newly eligible for inclusion, but Barnhart 1999
reported that an intention-to-treat analysis of their study produced
similar findings to those of the published completers' analysis.

There were few significant findings.

In an analysis of variance, Wolf 1998b found that placebo group
performance deteriorated significantly on a test of selective
attention following the psychosocial stressor (P < 0.05), while
deterioration was not evident in the DHEA group (P = 0.85).
However, when compared with placebo, DHEA was associated
with a significant impairment on a visual memory test (P <
0.01) following the stressor. No significant effect was found on
a third cognitive task. Effects were not found on tasks when
administered in the absence of a stressor. There is no obvious
unifying interpretation of these results and they may simply reflect
the play of chance. No data were extractable for meta-analysis.

Barnhart 1999, studying women with a variety of perimenopausal
symptoms, employed three cognitive measures and found no
significant effect of DHEA on any of them. Data have been extracted
in the Table of comparisons. For the quality of life using SKQOL no
significant difference between DHEA 50 mg/day for 12 weeks over
placebo; WMD -3.20 (95%Cl -34.83 to 28.43, P=0.84)

In all the studies DHEA replacement was well tolerated and apart
from the effect on post-stressor visual memory observed by Wolf
1998b, there were no significant adverse effects.

In Dayal 2005, results revealed no significant difference of DHEA
50 mg/day at week 12 over placebo on measures of cognition
or quality of life of postmenopausal women. The data were
summarized as percentage change from baseline: for cognition
(DHEA 9.00 vs -8.00 placebo); for quality of life (DHEA -1.00 vs -6.00
placebo).

For both elderly men and women, the 24-month daily
supplementation with DHEA in Nair 2006 was associated with no
significant changes in physical or mental component scales of
the HSQ. For elderly women (50 mg/day), quality of life (mental
component) showed WMD 0.77 (95% CI -2.56 to 4.10, P = 0.61) and
for physical components WMD was 0.56 (95% Cl -2.51 to 3.63, P
= 0.72). For elderly men taking DHEA, 75 mg/day quality of life
(mental) component showed WMD -0.25 (95% CI -2.72 to0 2.22, P =
0.84) and the physical components WMD -1.43 (95% CI -4.05t0 1.19,
P=0.29).

The 12-month results of von Muhlen 2007 showed no significant
differences between 50 mg/day of DHEA and placebo in cognitive
function measures or quality of life assessments in either elderly
men or women. The cognition results were reported as medians
with interquartile range and percentage change from baseline.
Changes in quality of life were evaluated at 3 and 12 months:

« 50 mg/day DHEA efficacy on MMSE at 12 months:

Women: median (interquartile range) 96 (4), % Change from
baseline 0 (5.3),P=0.31

Men: median (interquartile range) 96 (5), % Change from baseline
-1.01 (4.4), P=0.66

« 50 mg/day DHEA efficacy on Word List at 12 months:

Women: median (interquartile range) 23 (4), % Change from
baseline 0 (22.0), P=0.25

Men: median (interquartile range) 21(5), % Change from baseline
0(22.0), P=0.64

« 50 mg/day DHEA efficacy on Word List Recall at 12 months:

Women: median (interquartile range) 8 (2), % Change from baseline
11.11(28.6), P=0.23

Men: median (interquartile range) 7(3), % Change from baseline
11.11 (57.1), P=0.85

« 50 mg/day DHEA efficacy on Verbal Fluency at 12 months:

Women: median (interquartile range) 19(5.5), % Change from
baseline 5.72(31.8), P=0.19

Men: median (interquartile range) 20(6), % Change from baseline
5.26 (30.7), P=0.07

« 50 mg/day DHEA efficacy on Boston Naming at 12 months:

Women: median (interquartile range) 15(1), % Change from
baseline 0 (0), P=0.68
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Men: median (interquartile range) 15(1), % Change from baseline 0
(0), P=0.36

« 50 mg/day DHEA efficacy on Trail B Test at 12 months:

Women: median (interquartile range) 94 (53), % Change from
baseline -1.54 (24.9), P=0.26

Men: median (interquartile range) 86(29), % Change from baseline
-2.78(23.6), P=0.36

« 50 mg/day DHEA efficacy on SF-36 Physical

Women: for 3 months WMD -0.80 (95% CI -6.62 to 5.02, P =0.79)
Women: for 12 months WMD 0.50 (95% CI -5.32 t0 6.32, P =0.87)
Men: for 3 months WMD -1.60 (95% CI -6.31t0 3.11, P =0.51)
Men: for 12 months WMD -2.50 (95% Cl -7.21 to 2.2, P =0.30)

« 50 mg/day DHEA efficacy on SF-36 Mental

Women: for 3 months WMD -2.70 (95% CI -7.41 to 2.01, P =0.26)
Women: for 12 months WMD -1.10 (95% CI -5.81to 3.61, P = 0.65)
Men: for 3 months WMD -1.50 (95%(Cl -5.10 to 2.10, P=0.41)

Men: for 12 months WMD -2.30 (95%CI -6.18 to 1.58, P=0.25)

« 50 mg/day DHEA efficacy on Life Satisfaction Index-Z
Women: for 3 months WMD -0.10 (95% CI -1.76 to 1.56, P =0.91)
Women: for 12 months WMD -0.50 (95% CI -2.16 to 1.16, P = 0.56)
Men: for 3 months WMD -1.30 (95% CI -2.69 to 0.09, P =0.07)
Men: for 12 months WMD -1.00 (95% CI -2.39 to 0.39, P = 0.16)

« 50 mg/day DHEA efficacy on Satisfaction with life Scale
Women: for 3 months WMD 1.10 (95% Cl -1.12 to 3.32, P =0.33)
Women: for 12 months WMD -1.40 (95% CI -3.89 to 1.09, P =0.27)
Men: for 3 months WMD -1.20 (95% CI -3.14 t0 0.74, 0.23)

Men: for 12 months WMD -1.00 (95% CI -2.94 to 0.94, P = 0.16)

Adverse effects

DHEA supplements were well tolerated in all the studies and apart
from the effect on post-stressor visual memory observed by Wolf
1998b, there were no significant adverse effects.

Nair 2006, reported ten different adverse events. The data
illustrated no significant differences in incidence between DHEA 50
mg/day or 75 mg/day and placebo groups over 24 months:

« Cardiovascular:

Women: 50 mg/day DHEA versus placebo at 24 months (OR 3.65,
95% C1 0.67 t019.85, P =0.13)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 0.39, 95%
C10.07 to 2.16, P =0.28)

« Gastrointestinal:

Women: 50 mg/day DHEA versus placebo at 24 months (OR 5.55,
95% Cl 0.25 t0120.64, P =0.28)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 0.34, 95%
C10.01t08.78, P=0.52)

« Genitourinary:

Women: 50mg/day DHEA versus placebo at 24 months (OR 0.32,
95% Cl10.03 to 3.28, P =0.34)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 0.67, 95%
C10.17 t0 2.64, P = 0.56)

« Haematopoietic and lymphatic:

Women: 50mg/day DHEA versus placebo at 24 months (OR 3.35,
95% C| 0.33 to 34.19, P =0.31)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 0.20, 95%
Cl10.01to04.34,P=0.17)

« Immunological:

Women: 50 mg/day DHEA versus placebo at 24 months (OR 3.35,
95%Cl 0.33t0 34.19, P=0.31)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 3.35, 95%Cl
0.33t034.19,P=0.3)

« Musculoskeletal:

Women: 50 mg/day DHEA versus placebo at 24 months (OR 0.33,
95%CI| 0.01to 8.52, P=0.51)

Men: 75 mg/day DHEA versus placebo at 24 months (OR 8.27,95%Cl
0.41t0167.23,P =0.17)

« Neurological:

Women: 50 mg/day DHEA versus placebo at 24 months (OR 1.04,
95%CI 0.06 t017.38, P =0.98)

Men: 75 mg/day DHEA versus placebo at 24 months (OR1.07, 95%Cl
0.14 to0 8.13, P = 0.95)

« Respiratory:

Women: 50 mg/day DHEA versus placebo at 24 months ( OR 2.15,
95% C| 0.18 to 25.07, P = 0.54)

Men: 75 mg/day DHEA versus placebo at 24 month (OR1.07, 95% Cl
0.20t0 5.79, P=0.92)

o Other:

Women: 50 mg/day DHEA versus placebo at 24 months ( OR 5.55,
95%Cl 0.25 t0120.64, P =0.24)

Men: 75 mg/day DHEA versus placebo at 24 month (OR 0.50, 95% ClI
0.08 t0 2.95, P = 0.24)

« Adverse events associated with the prostate gland:

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 9
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

75 mg/day DHEA versus placebo at 24 months (OR0.78,95% CI 0.16
t03.73,P=0.76)

No difference in numbers with elevated PSR > 1.4 ng/mL between
placebo and DHEA.

50 mg/day DHEA versus placebo at 12 months (OR 2.65, 95% CI 0.49
t014.29, P = 0.26)

« Drop-out due to adverse effects:

Compared with their placebo group, von Muhlen 2007 report
significantly larger numbers of participants discontinuing 50 mg/
day DHEA because of adverse effects: OR at 12 months 2.66 (95% Cl
1.20t0 5.89, P =0.02)

Other known side effects not reported in the trials included in this
review are the following: headache; depression; anxiety; irritability;
nervousness; changes in libido; gynaecomastia; polycythaemia;
hypertension; electrolyte disturbances; wight gain; Increase bone
growth; hirsutism; acne; androgenic effects; sleep apneas; liver
tumours (BNF 2008).

Drop-outs

No significant difference in the number of completers between
DHEA at 50 mg/day and 75 mg/day versus placebo at 24 months.

Women: 50 mg/day DHEA OR 7.76 (95% Cl 0.38 to 157.14, P = 0.18)
Men: 75 mg/day DHEA OR 1.07 (95% Cl 0.06 to 17.89, P = 0.96)
DISCUSSION

Despite the growing popularity of DHEA supplementation among
older adults, there is very little empirical evidence for beneficial
effects. There is also evidence that any effects of DHEA might
be mediated by other hormones into which the exogenous
DHEA is transformed; these effects might therefore vary between
individuals, with age, between sexes, and according to emotional
status of stress or arousal. It has also been suggested that
oestrogenic and androgenic derivatives of DHEA might have
different effects on different cognitive functions (Hirshman 2004).

Although data from only five trials have been included in this
review, it is noteworthy that of the four non-included cross-over
trials two did not show any effect of DHEA on cognitive function
and no consistent effects were observed in the others. The few
significant effects reported by Wolf 1998b could have arisen by
chance in the multiple comparisons undertaken in the analysis.
Longer-term supplementation with DHEA was evaluated by Nair
2006 with administration of two doses (50 mg/day and 75 mg/
day) over two years, and by von Muhlen 2007 giving 50 mg/day
DHEA for one year. One of the entry criteria for Nair 2006 was low
baseline DHEA levels, this criterion was not applied in von Muhlen
2007 in order to enrol a more generally representative sample of
older people. Results for men and women were analysed separately
and revealed no evidence that either dosage of DEHA (50 mg/day,
75 mg/day) improved cognitive function or quality of life, physical
or mental. This trial involved rather small sample sizes. The other

two studies also involved small numbers of participants and the
duration of supplementation was brief at 12 weeks. Moreover,
all the cognitive tests used in these studies had been developed
to evaluate the function of impaired individuals as opposed to
cognitively intact individuals, also all these tests had the floor and
ceiling effect. If DHEA has neuroprotective effects, these may take
longer than three months to become evident. The DHEA safety
profile was inconsistent for low dosage of DHEA in two trials; longer-
term studies are needed to assess risks and benefits from low and
high doses.

AUTHORS' CONCLUSIONS

Implications for practice

What little evidence there is from controlled trials does not support
a beneficial effect of DHEA supplementation on cognitive function
of normal middle-aged or elderly people. Evidence from controlled
trials on adverse effects of DHEA is inconsistent.

Implications for research

Further research into the effects of DHEA supplements on cognitive
function of middle-aged and elderly people is desirable for two
reasons:

1. It is a reasonable hypothesis that DHEA supplements might
have beneficial effects on some age-associated changes including,
possibly, age-associated memory impairment (AAMI).

2.DHEAiswidely sold and promoted as a health food supplement; it
isinthe publicinterest thatits beneficial and adverse effects should
be adequately documented.

Future studies need to incorporate the following features:

1. Trials should be of parallel-group, randomized, double-blind,
and placebo-controlled design, with clear prior specification of
outcome measures of interest.

2.Subgroup analysis based on age, gender and DHEA levels should
be considered in order to identify groups which might benefit from
DHEA supplementation.

3. Treatment periods should be at least 12 months.

4. Tests of cognitive function used should have good psychometric
properties (avoiding floor and ceiling effects and providing a good
range of scores) and be sensitive to change.

5. Sample sizes should be large enough to provide adequate
power and to allow for statistical correction for multiple outcome
comparisons.
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Barnhart 1999

Methods

Double-blind: randomization and "blinding" methods not described.
Parallel-groups.

Randomised: method not described.

Duration: 3 months.

Participants

Country: USA.

Diagnosis: none.

No. randomized: 66.

Sex: women.

Age range: 45 - 55.

All were perimenopausal with symptoms of fatigue, lack of energy, anxiety, tension, irritability, depres-
sion, insomnia, forgetfulness, concentration difficulties, decreased libido, or global decreased well-be-
ing. Exclusion criteria: any contraindication to hormonal replacement therapy, exposure to an inject-
ed / implanted sex steroid / DHEA for 6 months pre-trial, or a systemic steroid for 90 days pre-trial; anti-
depressant /

anxiolytic use; current psychiatric disorder; diabetes mellitus; hypercholesterolemia; cardiovascular
disease; or abnormal renal or liver function.

Drop outs: 6 in total, 3 due to adverse events and 3 withdrew their consent during the trial.

In the adverse events group, 1 experienced parasthesia and numbness of an upper extremity while tak-
ing DHEA, 2 experienced a rash, and abdominal pain and fatigue, respectively, while taking placebo.

Interventions

1. DHEA 50 mg/day.

2. Placebo.
Outcomes 1. Symbol Copying Test: psychomotor performance.
2. Digit Symbol Substitution Test: attention / speed of processing / psychomotor performance.
3. Buschke Immediate Recall and Delayed Recall Tests: verbal memory.
Notes No significant effects on cognitive function.
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Unclear risk Randomization method was not stated
ation?
Allocation concealment? Unclear risk Method of allocation concealment was not stated
Blinding? Low risk Using identical appearance placebo

All outcomes

Dayal 2005

Methods

Randomised, double-blind, placebo-controlled study

Duration: 12 weeks

Participants

Country : USA
50 women aged, 44-70 years.
Inclusion criteria:

1-Menopausal (no menstrual cycle for at least 1 year or at least 6 months of amenorrhea with FSH >40
miU/ml.

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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Dayal 2005 (Continued)

2- Not on hormone treatment for at least 60 days before study enrolment.

3-Normal Pap smear and mammogram within the last year

4-Normal liver and renal function

5-Normal cholesterol and triglyceride (TG) levels

4-Healthy

Exclusion criteria:

1-Any contraindication for ET treatment ( breast cancer, endometrial hyperplasia/carcinoma
2-Active thromboembolic disorders, cerebrovascular or coronary artery disease.

3-Diabetes, uncontrolled hypertension

4-Major psychiatric disorder (major depression, bipolar disorder, psychotic disorder, drug addition)

2-Any contra-indication of the use of MRI (pacemaker, magnetic aneurysm clip, claustrophobia)

Interventions

1-DHEA 50 mg/day for 12 weeks
2-CEE 0.625 mg/day for 12 weeks

3-DHEA 50 mg+ CEE 0.625 mg /day for 12 weeks

4-Placebo
Outcomes 1-Well being
2-Quality of live (QOL)
Notes FSH: Follicle-stimulating hormone
ET: Estrogen Treatment
CEE: Conjugated Equine Estrogen
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Randomization using a computerized program generating random number.
ation?
Allocation concealment? Unclear risk The treatment concealment method was not clarified.
Blinding? Low risk Double-blind

All outcomes

Nair 2006

Methods

Randomised, double-blind, placebo-controlled study

Duration: 24 months

Participants

Country : Italy

60 women aged at least 60

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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Nair 2006 (continued)

92 men aged at least 60

38 young healthy control women

37 young healthy control men

Inclusion criteria for women:

1-A sulfated DHEA level less than 0.95 mcg/ml (2.6 mcmol/L)

2-Healthy

Inclusion criteria for men:

1-Testosterone level < 103 ng /dcL (3.6 nmol/L) and a sulfated DHEA level < 1.57 mcg/mL (2.6 mcmol /L)

2-Healthy

Interventions

For women:

1-DHEA (50 mg/day) tablet

2-Placebo tablet

For men:

1-DHEA (75 mg/day) + transdermal placebo patch

2-A placebo tablet + transdermal testosterone patch ( 5 mg/day)

3-Placebo tablet + placebo transdermal patch

Outcomes Quiality of life using HSQ

Notes HSQ: Health Status Questionnaire

Risk of bias

Bias Authors' judgement  Support for judgement

Adequate sequence gener-  Low risk Randomization method prepared by the study statisticians.
ation?

Allocation concealment? Unclear risk The allocation concealment method was not reported.
Blinding? Low risk Identical appearing placebo and DHEA capsules were used.

All outcomes

van Niekerk 2001

Methods

Randomised, double-blind, placebo-controlled, cross-over. First phase data only quoted.

Duration:13 weeks

Participants

Country: UK

46 men aged 60 to 80 recruited volunteers.

Interventions

1. DHEA 50 mg/day.
2. Placebo.

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 17
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van Niekerk 2001 (continued)

Outcomes 1. Wordlist memory (ADAS).
2. Object location memory.
3. Choice reaction time.
4. Letter cancellation.
5. Measures of mood and well-being.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Randomization using a computer generating random numbers
ation?
Allocation concealment? Low risk A - Adequate
Blinding? Low risk Identical appearance placebo and DHEA

All outcomes

von Muhlen 2007

Methods

Randomized double-blind, placebo-controlled trial

Duration: one year

Participants

Country: USA

110 men and 115 women, aged 55 to 85 years.

Inclusion criteria:

1-For women, ceased menstruation at least 6 months prior the study entry.

2-Not taking any hormones by any route.

3-Healthy

Exclusion criteria:

1-Use of any medications may affect the outcomes or use of DHEA supplements in the last 6 months

2-Presence of any of the followings: smoking, women with breasts cancer, men with prostate cancer,
diabetes, myocardial infarction in the last 6 months, women < 60 with FSH<23 in the past year.

3-The following lab abnormality: non-fasting glucose >200 mg/dl; non-fasting plasma triglycerid >400
mg/dl; heatocrit<30%

4-Uncontrolled hypertension

Interventions

1-DHEA 50 mg/day

2-Placebo

Outcomes

Mood and quality of life; Modified Mini-Mental Status Examination; Trial B test for speed mental oper-
ation, attention and visual scanning; verbal fluency; Modified Boston naming test ; Word list memory;
word list recall.

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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von Muhlen 2007 (continued)

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Using block randomization scheme
ation?
Allocation concealment? Low risk According to age and gender
Blinding? Low risk By using identical appearing placebo
All outcomes
Wolf 1998b
Methods Double-blind: randomization and "blinding" methods not described.

Parallel-groups.
Randomised: stratified by age and body mass index; method not described.
Duration: 2 weeks; psychosocial laboratory stressor administered at end of 2-week period.

Participants

Country: Germany.

Diagnosis: none.

No. randomized: 81.

Sex: 38 men, 37 women (excluding 6 excluded from analyses).

Age of 75 included in analyses: men: 67.5 +/- 5.5, women: 67.4 +/- 4.9 (M +/- SD), range: 59 - 81.
Exclusion criteria: cardiovascular and endocrine disorders that constitute a medical risk for stress ex-
posure.

Participants took medication typically used by an elderly population (cardiac drugs, hypotensives, an-
drenergics, etc.).

Excluded from analyses: 6 in total, 3 due to elevated depression scores and 3 did not participate in cog-
nitive testing.

Interventions

1. DHEA: 50mg/day.

2. Placebo.
Outcomes 1. Symbol cancellation test: attention / speed of processing.
2. Immediate and delayed free recall of 14 pictures of everyday objects: visual memory.
3. Mental rotation task: spatial memory.
(All outcomes assessed pre- and post-stressor).
Notes 1. Symbol cancellation test performance (number of errors subtracted from the number of targets suc-
cessfully crossed out) of DHEA group significantly better than placebo group post-stress.
2. Visual memory of DHEA group significantly impaired vs. placebo group post-stress.
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Randomization: method was not reported
ation?
Allocation concealment? Low risk stratified by age and body mass index; method not described.
Blinding? Low risk Method was not reported
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Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



O

Cpchrane
Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews

Wolf 1998b (continued)
All outcomes

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Alhaj 2006

Randomized trial with a cross-over design including 24 young males aged 18-40. No data from first
phase was available.

Brignardello 2007

Randomized, placebo-controlled trial in type two diabetes patients.

Finckh 2005 Cognition only a secondary outcome in a group of patients with fibromyalgia. (Primary outcome
well being). Fibromyalgia may be associated with depressive effect.

Forrest 1960 The study was undertaken on a vaguely defined group of patients with "vulnerable personalities"
or "depressive psychopathy" in a younger age group than the target group of older adults.

Hartkamp 2008 Randomised placebo controlled trial on women with primary Sjogren syndrome.

Hirshman 2003

Study was of cross-over design and no first-phase data were not available for analysis.

Hirshman 2004

Study enrolled six postmenopausal women and was of intra-subject cross-over design to seek dif-
fering hormonal effects. No first-phase data were available for analysis

Kahn 2002

Placebo-controlled double-blind cross-over study of effect of 90 mg/day of DHEA in 43 health men
aged 56-80 years for 6 months. No measure of cognitive function included in reported study design.

Martina 2006

Randomized, double-blind, placebo-controlled study of DHEA 50 mg/day at bedtime for two
months in 24 year aged males. Main outcome measures were biochemicals.

Morales 1994

Randomized, double-blind, placebo-controlled, cross-over study of 3 months nightly DHEA 50 mg
in 13 men and 17 women volunteers aged 40-70. Main outcome measures biochemical but a glob-
al open-ended self-assessment of well-being (strongly positive) and of libido (little effect) included.
Data from first phase only not published.

Muller 2006

Randomized, double-blind, controlled study of 36 weeks nightly 50 mg/day DHEA and placebo, ata-
menstane 100 mg/d and placebo, or two placebo tablets. Main outcomes measures were the physi-
cal activity.

Rabijewski 2007

Study was of cross-over design and on men with heart disease, and no first-phase data were avail-
able for analysis

Villareal 2006 Randomized, double-blind, controlled study of 10 months of DHEA plus weightlifting exercise ver-
sus placebo plus exercise. The DHEA intervention was confounded with exercise. No cognition
measures were performed.

Wolf 1997a Study was of cross-over design and no first-phase data were available for analysis.

Wolf 1997b This study was undertaken on a group of university students average age 25.1 rather than the tar-
get group of older adults, and used a very high dose of DHEA administered on a single occasion.

Wolf 1998a Study was of cross-over design and no first-phase data were available for analysis

Yang 2005 This study was not randomized controlled trial, the main purpose of the trial was to determine the
effect of acute bout of resistance exercise plus DHEA on glucose tolerance and serum lipid.
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DATA AND ANALYSES

Comparison 1. DHEA (50mg/day) vs. placebo for 3 months (elderly women)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Psychomotor performance (Sym- 1 60 Mean Difference (IV, Fixed, 95%  4.9[-1.69, 11.49]

bol Copying Test - no. copied in Cl)

90sec)

2 Attention / speed of processing 1 60 Mean Difference (IV, Fixed, 95%  -1.10[-9.10, 6.90]

(Digit Symbol Substitution Test - Cl)

no. replicated in 90sec)

3 Verbal memory - immediate re- 1 60 Mean Difference (IV, Fixed, 95%  0.40 [-0.77, 1.57]

call Cl)

4 Verbal memory - delayed recall 1 60 Mean Difference (IV, Fixed, 95%  0.11[-1.16, 1.38]
Cl)

5 Quality of life SKQOL 1 60 Mean Difference (IV, Fixed, 95%  -3.20 [-34.83, 28.43]
Cl)

6 Cognitive symptoms (WHQ) Other data No numeric data

7 Quality of life Other data No numeric data

8 Beck Depression Inventory 1 115 Mean Difference (IV, Fixed, 95%  0.30 [-1.36, 1.96]
Cl)

9 SF-36 Physical 1 115 Mean Difference (IV, Fixed, 95% -0.80 [-6.62, 5.02]
Cl)

10 SF-36 Mental 1 115 Mean Difference (IV, Fixed, 95%  -2.70 [-7.41, 2.01]
Cl)

11 Life Satisfaction Index-Z 1 115 Mean Difference (IV, Fixed, 95% -0.10[-1.76, 1.56]
cl)

12 Satisfaction with life scale 1 115 Mean Difference (IV, Fixed, 95%  1.10 [-1.07, 3.27]

cl)

Analysis 1.1. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women),
Outcome 1 Psychomotor performance (Symbol Copying Test - no. copied in 90sec).

Study or subgroup Treatment Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% ClI Fixed, 95% ClI
Barnhart 1999 30 18.8(1L5) 30 13.9(144) ——B—)  0m 4.9[-1.69,11.49]
Total *** 30 30 ——ee— 100% 4.9[-1.69,11.49]
-10 0 5 10

Favours placebo

Favours treatment
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Study or subgroup Treatment Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Heterogeneity: Not applicable
Test for overall effect: Z=1.46(P=0.15)

Favours placebo 10 S 0 5 10 Favours treatment

Analysis 1.2. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome
2 Attention [ speed of processing (Digit Symbol Substitution Test - no. replicated in 90sec).

Study or subgroup Treatment Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Barnhart 1999 30 6.9 (10) 30 8(20) - 100% 1.1[9.1,6.9]
Total *** 30 30 e — 100% -1.1[-9.1,6.9]

Heterogeneity: Not applicable
Test for overall effect: Z=0.27(P=0.79)

Favours placebo  -10 -5 0 5 10 Favours treatment

Analysis 1.3. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months
(elderly women), Outcome 3 Verbal memory - immediate recall.

Study or subgroup Treatment Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Barnhart 1999 30 22(2.4) 30 1.8(2.2) —_— 100% 0.4[-0.77,1.57]

Total *** 30 30 ’ 100% 0.4[-0.77,1.57]
0

Heterogeneity: Not applicable
Test for overall effect: Z=0.67(P=0.5)

Favours placebo 4 -2 2 4 Favours treatment

Analysis 1.4. Comparison 1 DHEA (50mg/day) vs. placebo for 3
months (elderly women), Outcome 4 Verbal memory - delayed recall.

Study or subgroup Treatment Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Barnhart 1999 30 1.9 (2.5) 30 1.8(2.5) —.— 100% 0.11[-1.16,1.38]
Total *** 30 30 ¢ 100% 0.11[-1.16,1.38]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.17(P=0.86) ‘

Favours placebo -4 2 0 2 4 Favours treatment
Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 22
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Analysis 1.5. Comparison 1 DHEA (50mg/day) vs. placebo for
3 months (elderly women), Outcome 5 Quality of life SKQOL.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Barnhart 1999 30 27.8(33) 30 31(82) —.— 100% -3.2[-34.83,28.43]

Heterogeneity: Not applicable
Test for overall effect: Z=0.2(P=0.84)

Total *** 30 30 ¢ 100% -3.2[-34.83,28.43]
0

Favours experimental ~ -100 -50 50 100 Favours control

Analysis 1.6. Comparison 1 DHEA (50mg/day) vs. placebo for 3
months (elderly women), Outcome 6 Cognitive symptoms (WHQ).

Cognitive symptoms (WHQ)
Study DHEA 50 mg/day at week 12 % change Placebo

Dayal 2005 9.000 -8.000

Analysis 1.7. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 7 Quality of life.

Quality of life
Study DHEA % change placebo % change

Dayal 2005 -1.00 -6.00

Analysis 1.8. Comparison 1 DHEA (50mg/day) vs. placebo for 3
months (elderly women), Outcome 8 Beck Depression Inventory.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 57 4.1(4.5) 58 3.8(4.6) . 100% 0.3[-1.36,1.96]
Total *** 57 58 * 100% 0.3[-1.36,1.96]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.35(P=0.72) ‘
Favours experimental 20 -10 0 10 20 Favours control

Analysis 1.9. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 9 SF-36 Physical.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

von Muhlen 2007 57 75.3(159) 58 76.1(16) -+ 100% -0.8[-6.62,5.02]
Total *** 57 58 # 100% -0.8[-6.62,5.02]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.27(P=0.79) ‘

Favours experimental ~ -100 -50 0 50 100 Favours control
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Analysis 1.10. Comparison 1 DHEA (50mg/day) vs. placebo for 3 months (elderly women), Outcome 10 SF-36 Mental.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 57 80 (12.8) 58 82.7(12.9) e 100% 2.7[-7.41,2.01]
Total *** 57 58 e 100% -2.7[-7.41,2.01]

Heterogeneity: Not applicable
Test for overall effect: Z=1.12(P=0.26)

Favours experimental S5 25 0 25 5 Favours control

Analysis 1.11. Comparison 1 DHEA (50mg/day) vs. placebo for 3
months (elderly women), Outcome 11 Life Satisfaction Index-Z.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 57 21.4(45) 58 215(4.6) B 100% -0.1[-1.76,1.56]
Total *** 57 58 * 100% -0.1[-1.76,1.56]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.12(P=0.91) ‘
0 5 10 Favours control

Favours experimental ;10 -5

Analysis 1.12. Comparison 1 DHEA (50mg/day) vs. placebo for 3
months (elderly women), Outcome 12 Satisfaction with life scale.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

von Muhlen 2007 57 25.6(5.9) 58 24.5(5.9) . 100% 1.1[-1.07,3.27]

Total *** 57 58 b 100% 1.1[-1.07,3.27]

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.99(P=0.32) ‘

Favours experimental 20 -10 0 10 20 Favours control

Comparison 2. DEHA (50mg/day) vs placebo for 12 months (elderly women)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

1 MMSE % Change Other data No numeric data

2 Word List % Change Other data No numeric data

3 Word List Recall % Change Other data No numeric data
Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 24
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4 Verbal Fluency % Change Other data No numeric data

5 Boston Naming % Cahnge Other data No numeric data

6 Trials B % Change Other data No numeric data

7 Beck Depression Inventory 1 115 Mean Difference (1V, Fixed, 0.5[-1.13,2.13]
95% Cl)

8 SF-36 Pysical 1 115 Mean Difference (1V, Fixed, 0.5[-5.19,6.19]
95% Cl)

9 SF- Mental 1 110 Mean Difference (1V, Fixed, -1.10[-5.81, 3.61]
95% Cl)

10 Life Satisfaction Index-Z 1 115 Mean Difference (1V, Fixed, -0.5[-2.13,1.13]
95% Cl)

11 Satisfaction with Life Scale 1 115 Mean Difference (1V, Fixed, -1.40 [-3.84, 1.04]
95% Cl)

Analysis 2.1. Comparison 2 DEHA (50mg/day) vs placebo for
12 months (elderly women), Outcome 1 MMSE % Change.

MMSE % Change
Study Placebo at 12 months(Me- DHEA at 12 months (Me- % change (Median P-value
dian and Interquartile) dian and Interquartile) and Interquartile)
von Muhlen 2007 96(6) 96(4) Placebo 1.01(5.1) 0.31
DEHA 0 (5.3)
Analysis 2.2. Comparison 2 DEHA (50mg/day) vs placebo for
12 months (elderly women), Outcome 2 Word List % Change.
Word List % Change
Study Placebo at 12 months Me- DEHA at 12 months Medi- % change P value
dian (Interquartile range) an (Interquartile Range)
von Muhlen 2007 22(5) 23(4) Placebo0(22.0) 0.25
DEHA 0 (22.0)
Analysis 2.3. Comparison 2 DEHA (50mg/day) vs placebo for 12
months (elderly women), Outcome 3 Word List Recall % Change.
Word List Recall % Change
Study Placebo at 12 months Me- DHEA at 12 months Medi- % Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 7(3) 8(2) Placebo 0(37.5) 0.23

DEHA 11.11(28.6)

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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Cochrane Database of Systematic Reviews

Verbal Fluency % Change

Study Placebo Median (In- DEHA Median (In- % Change P
terquartile Range) terquartile Range)
von Muhlen 2007 19 (6) 19(5.5) Placebo 0(29.7) 0.19

DEHA5.72 (31.8)

Analysis 2.5. Comparison 2 DEHA (50mg/day) vs placebo for 12
months (elderly women), Outcome 5 Boston Naming % Cahnge.

Boston Naming % Cahnge

Study Placebo at months 12 Me- DEHA at months Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 15(1) 15(1) Placebo 0(0) 0.68
DEHA 0(0)

Analysis 2.6. Comparison 2 DEHA (50mg/day) vs placebo for
12 months (elderly women), Outcome 6 Trials B % Change.

Trials B % Change
Study Placebo at 12 months Me- DEHA at 12 months Medi- % Cahnge P
dian (Interquartile Range) an (Interquartile Range)

von Muhlen 2007 96 (40) 94 (53) Placebo 3.82(36.2) 0.26

DHEA -1.54 (24.9)

Analysis 2.7. Comparison 2 DEHA (50mg/day) vs placebo for 12
months (elderly women), Outcome 7 Beck Depression Inventory.

Study or subgroup DHEA Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
van Niekerk 2001 57 4(4.4) 58 3.5(4.4) e 100% 0.5[-1.13,2.13]
Total *** 57 58 * 100% 0.5[-1.13,2.13]

Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.6(P=0.55) ‘

Favours experimental -0 5 0 5 10 Favours control

Analysis 2.8. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 8 SF-36 Pysical.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

von Muhlen 2007 57 78.5(15.6) 58 78 (15.6) . 100% 0.5[-5.19,6.19]
Total *** 57 58 * 100% 0.5[-5.19,6.19]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.17(P=0.86) ‘

Favours experimental ~ -100 -50 0 50 100 Favours control
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Analysis 2.9. Comparison 2 DEHA (50mg/day) vs placebo for 12 months (elderly women), Outcome 9 SF- Mental.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 55 82.4 (12.6) 55 83.5 (12.6) . 100% -1.1[-5.81,3.61]
Total *** 55 55 # 100% -1.1[-5.81,3.61]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.46(P=0.65) ‘
Favours experimental ~ -100 -50 0 50 100 Favours control

Analysis 2.10. Comparison 2 DEHA (50mg/day) vs placebo for 12
months (elderly women), Outcome 10 Life Satisfaction Index-Z.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 57 21.6(44) 58 22.1(44) B 100% -0.5[-2.13,1.13]
Total *** 57 58 * 100% -0.5[-2.13,1.13]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.6(P=0.55) ‘
0 10 20 Favours control

Favours experimental -20 -10

Analysis 2.11. Comparison 2 DEHA (50mg/day) vs placebo for 12
months (elderly women), Outcome 11 Satisfaction with Life Scale.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
von Muhlen 2007 57 26.1(6.7) 58 27.5(6.7) . 100% -1.4[-3.84,1.04]
Total *** 57 58 # 100% -1.4[-3.84,1.04]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.12(P=0.26) ‘
Favours experimental 40 -20 0 20 40 Favours control
Comparison 3. DHEA (50 mg/day) vs placebo for 24 months (elderly women)
Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
1 Quality of life (HSQ 1 Mean Difference (Fixed, 95% Cl) 0.77 [-2.56, 4.10]
SF-36) mental component
score
2 Quality of life (HSQ Sf-36) 1 Mean Difference (Fixed, 95% Cl) 0.56 [-2.51, 3.63]
physical component score
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
3 Side effects at 24 months 1 Peto Odds Ratio (Peto, Fixed, 95% Cl) Subtotals only
(number of participants)
3.1 Cardiovascular 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 3.24[0.74,14.22]
3.2 Gastrointestinal 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 7.93[0.48, 129.88]
3.3 Genitourinary 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 0.36 [0.05, 2.70]
3.4 Hematopoietic and 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 2.98[0.40,22.28]
lymphatic
3.5 Immunologic 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 2.98[0.40,22.28]
3.6 Musculoskeletal 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 0.14[0.00, 7.06]
3.7 Nervous 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 1.04 [0.06, 16.96]
3.8 Respiratory 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 2.07[0.21, 20.68]
3.9 Other system 1 59 Peto Odds Ratio (Peto, Fixed, 95% Cl) 7.93[0.48, 129.88]
4 Drop-out 1 60 Peto Odds Ratio (Peto, Fixed, 95% Cl) 7.93[0.79,79.26]
Analysis 3.1. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly
women), Outcome 1 Quality of life (HSQ SF-36) mental component score.
Study or subgroup DHEA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Nair 2006 0 0 0.8 (1.702) —.— 100% 0.77[-2.56,4.1]
Total (95% Cl) * 100% 0.77[-2.56,4.1]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.45(P=0.65) ‘

Favour placebo 105 0 5 10 Favours DEHA

Analysis 3.2. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly
women), Outcome 2 Quality of life (HSQ Sf-36) physical component score.

Study or subgroup DHEA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference

N N (SE) 1V, Fixed, 95% CI IV, Fixed, 95% CI
Nair 2006 0 0 06(1569) e b 100% 0.56[-2.51,3.63]
Total (95% Cl) ’ 100% 0.56[-2.51,3.63]
Heterogeneity: Not applicable ‘

Favours placebo 2 1 0 1 2 Favours DHEA
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Study or subgroup DHEA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Test for overall effect: Z=0.36(P=0.72)
Favours placebo 2 -1 0 12 Favours DHEA

Analysis 3.3. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months

(elderly women), Outcome 3 Side effects at 24 months (number of participants).

Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% Cl

3.3.1 Cardiovascular

Nair 2006 6/29 2/30 ——.— 100% 3.24[0.74,14.22]

Subtotal (95% CI) 29 30 > 100% 3.24[0.74,14.22]

Total events: 6 (DHEA), 2 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=1.56(P=0.12)

3.3.2 Gastrointestinal

Nair 2006 2/29 0/30 ——.— 100% 7.93[0.48,129.88]

Subtotal (95% CI) 29 30 —~ e 100% 7.93[0.48,129.88]

Total events: 2 (DHEA), 0 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=1.45(P=0.15)

3.3.3 Genitourinary

Nair 2006 1/29 3/30 —.—— 100% 0.36[0.05,2.7]

Subtotal (95% CI) 29 30 —~l— 100% 0.36[0.05,2.7]

Total events: 1 (DHEA), 3 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=0.99(P=0.32)

3.3.4 Hematopoietic and lymphatic

Nair 2006 3/29 1/30 ——.— 100% 2.98[0.4,22.28]

Subtotal (95% CI) 29 30 —~l— 100% 2.98[0.4,22.28]

Total events: 3 (DHEA), 1 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=1.06(P=0.29)

3.3.5 Immunologic

Nair 2006 3/29 1/30 ——.— 100% 2.98[0.4,22.28]

Subtotal (95% CI) 29 30 —~l— 100% 2.98[0.4,22.28]

Total events: 3 (DHEA), 1 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=1.06(P=0.29)

3.3.6 Musculoskeletal

Nair 2006 0/29 1/30 ‘—.—— 100% 0.14[0,7.06]

Subtotal (95% Cl) 29 30 e — 100% 0.14[0,7.06]

Total events: 0 (DHEA), 1 (Placebo)
Heterogeneity: Not applicable

Favours DEHA

I
0.005 0.1 1 10 200

Favours Placebo
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Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Test for overall effect: Z=0.98(P=0.33)

3.3.7 Nervous

Nair 2006 1/29 1/30 —B— 100% 1.04{0.06,16.96]
Subtotal (95% Cl) 29 30 e 100% 1.04[0.06,16.96]
Total events: 1 (DHEA), 1 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Z=0.02(P=0.98)

3.3.8 Respiratory

Nair 2006 2/29 1/30
Subtotal (95% Cl) 29 30
Total events: 2 (DHEA), 1 (Placebo)

100% 2.07[0.21,20.68]
100% 2.07[0.21,20.68]

b

Heterogeneity: Not applicable
Test for overall effect: Z=0.62(P=0.54)

3.3.9 Other system
Nair 2006 2/29 0/30 - B 100% 7.93(0.48,129.88]
Subtotal (95% Cl) 29 30 e 100% 7.93[0.48,129.88]
Total events: 2 (DHEA), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Z=1.45(P=0.15)

Test for subgroup differences: Chi?>=7.31, df=1 (P=0.5), I*=0%

\
Favours DEHA 0.005 0.1 1 10 200 Favours Placebo

Analysis 3.4. Comparison 3 DHEA (50 mg/day) vs placebo for 24 months (elderly women), Outcome 4 Drop-out.

Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Nair 2006 3/30 0/30 S 100% 7.93[0.79,79.26]

Total (95% CI) 30 30 e 100% 7.93[0.79,79.26]

Total events: 3 (DHEA), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.76(P=0.08)

Favours DEHA ~ 0.01 0.1 1 10 100 Favours Placebo

Comparison 4. DHEA (50mg/day) vs placebo for 3 months (elderly men)

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Beck Depression Inven- 1 110 Mean Difference (1V, Fixed, 95% Cl) -0.70[-1.81,0.41]

tory

2 SF-36 Physical 1 110 Mean Difference (IV, Fixed, 95% Cl) -1.60[-6.31,3.11]

3 SF-36 Mental 1 110 Mean Difference (IV, Fixed, 95% Cl) -1.5[-5.10, 2.10]
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

4 Life Satisfaction Index-Z 1 110 Mean Difference (IV, Fixed, 95% Cl) -1.30[-2.69, 0.09]
5 Satisfaction with Life 1 110 Mean Difference (IV, Fixed, 95% CI) -1.20[-3.14,0.74]
Scale

Analysis 4.1. Comparison 4 DHEA (50mg/day) vs placebo for 3
months (elderly men), Outcome 1 Beck Depression Inventory.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 55 2(3) 55 2.7(3) . 100% -0.7[-1.81,0.41]
Total *** 55 55 * 100% -0.7[-1.81,0.41]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.24(P=0.22) ‘
Favours experimental -0 -5 0 5 10 Favours control

Analysis 4.2. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 2 SF-36 Physical.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
von Muhlen 2007 55 80.8 (12.6) 55 82.4(12.6) . 100% -1.6[-6.31,3.11]
Total *** 55 55 * 100% -1.6[-6.31,3.11]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100% ‘
Test for overall effect: Z=0.67(P=0.51) ‘
Favours experimental ~ -100 -50 0 50 100 Favours control

Analysis 4.3. Comparison 4 DHEA (50mg/day) vs placebo for 3 months (elderly men), Outcome 3 SF-36 Mental.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

von Muhlen 2007 55 85.1(9.6) 55 86.6(9.6) . 100% -1.5[-5.1,2.1]
Total *** 55 55 * 100% -1.5[-5.1,2.1]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.82(P=0.41) ‘

Favours experimental ~ -100 -50 0 50 100 Favours control
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Analysis 4.4. Comparison 4 DHEA (50mg/day) vs placebo for
3 months (elderly men), Outcome 4 Life Satisfaction Index-Z.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
von Muhlen 2007 55 21.8(3.7) 55 23.1(3.7) . 100% -1.3[-2.69,0.09]
Total *** 55 55 100% -1.3[-2.69,0.09]

Heterogeneity: Not applicable
Test for overall effect: Z=1.84(P=0.07)

Analysis 4.5. Comparison 4 DHEA (50mg/day) vs placebo for 3
months (elderly men), Outcome 5 Satisfaction with Life Scale.

Favours experimental

-0 -5

|
|
\

Favours control

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
von Muhlen 2007 55 259(5.2) 55 27.1(52) B 100% -1.2(-3.14,0.74]
Total *** 55 55 100% -1.2[-3.14,0.74]

Heterogeneity: Not applicable
Test for overall effect: Z=1.21(P=0.23)

Favours experimental

-20

|
*
\

10 20

Comparison 5. DHEA (50mg/day) vs placebo for 12 months (elderly men)

Favours control

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 MMSE % Change Other data No numeric data

2 Word List % Change Other data No numeric data

3 Word List Recall % Change Other data No numeric data

4 Verbal Fluency % Change Other data No numeric data

5 Boston Naming %Change Other data No numeric data

6 Trials B % Change Other data No numeric data

7 Beck Depression Inventory 1 110 Mean Difference (1V, Fixed, 0.40[-0.99, 1.79]
95% CI)

8 SF-36 Physical 1 110 Mean Difference (IV, Fixed, -2.5[-7.21,2.21]
95% Cl)

9 85.3SE-36 Mental 1 110 Mean Difference (1V, Fixed, -2.30[-6.18, 1.58]

95% Cl)

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

10 Life Satisfaction Index-Z 1 110 Mean Difference (1V, Fixed, -1.0[-2.39,0.39]
95% Cl)

11 Satisfaction with Life Scale 1 110 Mean Difference (1V, Fixed, -1.0[-2.94,0.94]
95% Cl)

12 Elveted in PSA 1 110 Odds Ratio (M-H, Fixed, 95% 2.65[0.49, 14.29]
Cl)

Analysis 5.1. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 1 MMSE % Change.

MMSE % Change
Study Placebo at 12 months Me- DEHA at 12 months Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
van Niekerk 2001 96(5) 96(5) Placebo -1.01(5.1) 0.66

DHEA-1.01 (4.4)

Analysis 5.2. Comparison 5 DHEA (50mg/day) vs placebo for
12 months (elderly men), Outcome 2 Word List % Change.

Word List % Change

Study Placebo at 12 months Me- DEHA at 12 months Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 20(6) 21(5) Placebo 5.56 (24.0) 0.64
DHEA 0 (22.0)

Analysis 5.3. Comparison 5 DHEA (50mg/day) vs placebo for 12
months (elderly men), Outcome 3 Word List Recall % Change.

Word List Recall % Change

Study Placebo at months 12 Me- DEHA at months 12 Medi- %Cahnge P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 6(3) 7(3) Placebo 1111(41.7) 0.85

DHEA11.11 (57.1)

Analysis 5.4. Comparison 5 DHEA (50mg/day) vs placebo for
12 months (elderly men), Outcome 4 Verbal Fluency % Change.

Verbal Fluency % Change

Study Placebo at months 12 Me- DHEA at months 12 Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 19(7) 20(6) Placebo -6.64(19.2) 0.07

DHEA 5.26(30.7)

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review) 33
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Analysis 5.5. Comparison 5 DHEA (50mg/day) vs placebo for
12 months (elderly men), Outcome 5 Boston Naming %Change.

Boston Naming %Change

Study Placebo at months 12 Me- DHEA at months 12 Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 15(0) 15(1) Placebo 0(0) 0.36
DHEA 0(0)

Analysis 5.6. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 6 Trials B % Change.

Trials B % Change
Study Placebo at months 12 Me- DHEA at months 12 Medi- %Change P
dian (Interquartile Range) an (Interquartile Range)
von Muhlen 2007 90(42) 86(29) Placebo 1.47(39.0)

DHEA -2.78(23.6)

Analysis 5.7. Comparison 5 DHEA (50mg/day) vs placebo for 12
months (elderly men), Outcome 7 Beck Depression Inventory.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
von Muhlen 2007 55 32(3.7) 55 2.8(3.7) - 100% 0.4[-0.99,1.79]
Total *** 55 55 ’ 100% 0.4[-0.99,1.79]

Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.57(P=0.57) ‘

Favours experimental -10 5 0 5 10 Favours control

Analysis 5.8. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 8 SF-36 Physical.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 55 80.7 (12.6) 55 83.2 (12.6) . 100% -2.5[-7.21,2.21]
Total *** 55 55 # 100% -2.5[-7.21,2.21]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.04(P=0.3) ‘
Favours experimental ~ -100 -50 0 50 100 Favours control

Analysis 5.9. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 9 85.3SE-36 Mental.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
von Muhlen 2007 55 85.3(104) 55 87.6(10.4) + 100% -2.3[-6.18,1.58]
Total *** 55 55 # 100% -2.3[-6.18,1.58]
Heterogeneity: Not applicable ‘
Favours experimental ~ -100 -50 0 50 100 Favours control
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Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Test for overall effect: Z=1.16(P=0.25)

Favours experimental  -100 -50 0 50 100 Favours control

Analysis 5.10. Comparison 5 DHEA (50mg/day) vs placebo for
12 months (elderly men), Outcome 10 Life Satisfaction Index-Z.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
von Muhlen 2007 55 222(3.7) 55 232(3.7) B 100% -1[-2.39,0.39]
Total *** 55 55 q’ 100% -1[-2.39,0.39]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.41(P=0.16) ‘
0 5 10 Favours control

Favours experimental -0 5

Analysis 5.11. Comparison 5 DHEA (50mg/day) vs placebo for 12
months (elderly men), Outcome 11 Satisfaction with Life Scale.

Study or subgroup DHEA Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
von Muhlen 2007 55 26.5(5.2) 55 27.5(5.2) . 100% -1[-2.94,0.94]
Total *** 55 55 ﬁ 100% -1[-2.94,0.94]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.01(P=0.31) ‘
Favours experimental 20 -10 0 10 20 Favours control

Analysis 5.12. Comparison 5 DHEA (50mg/day) vs placebo for 12 months (elderly men), Outcome 12 Elveted in PSA.

Study or subgroup DHEA Placebo 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
von Muhlen 2007 5/55 2/55 B 100% 2.65[0.49,14.29]
Total (95% CI) 55 55 —~l— 100% 2.65[0.49,14.29]

Total events: 5 (DHEA), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.13(P=0.26)

Favours experimental ~ 0.01 0.1

-
-
o

100 Favours control
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Comparison 6. DHEA (75 mg/day) vs placebo for 24 months (elderly men)

Outcome or subgroup title No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Quality of life (HSQ SF-36) 1
mental component score

Mean Difference (Fixed, 95% Cl)

-0.25[-2.72,2.22]

2 Quality of life (HSQ Sf-36) 1
physical component score

Mean Difference (Fixed, 95% Cl)

-1.43[-4.05,1.19]

3 Side effects at 24 months 1
(number of participants)

Peto Odds Ratio (Peto, Fixed, 95%
cl)

Subtotals only

3.1 Cardiovascular 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.41[0.09, 1.98]
Cl)

3.2 Gastrointestinal 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.14[0.00, 7.28]
Cl)

3.3 Genitouurinary 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.67[0.18, 2.58]
Cl)

3.4 Hematopoieticand lym- 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.14[0.01, 2.29]

phic Cl)

3.5 Immunologic 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.14[0.01, 2.29]
cl)

3.6 Musculoskeletal 1 62 Peto Odds Ratio (Peto, Fixed, 95% 8.47[0.85, 84.70]
Cl)

3.7 Nervous 1 62 Peto Odds Ratio (Peto, Fixed, 95% 1.07[0.14, 8.00]
Cl)

3.8 Respiratory 1 62 Peto Odds Ratio (Peto, Fixed, 95% 1.07[0.20, 5.71]
cl)

3.9 Other system 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.52[0.10, 2.76]
cl)

3.10 Prostate side effect 1 62 Peto Odds Ratio (Peto, Fixed, 95% 0.78[0.16, 3.73]
Cl)

4 Drop-out 1 62 0Odds Ratio (M-H, Fixed, 95% Cl) 1.07 [0.06, 17.89]

Analysis 6.1. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months
(elderly men), Outcome 1 Quality of life (HSQ SF-36) mental component score.
Study or subgroup DEHA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference
N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Nair 2006 0 0 -0.2(1.263) 100% -0.25[-2.72,2.22]
Favours DEHA 5 25 0 25 5 Favours Placebo
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Study or subgroup DEHA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Total (95% Cl) ¢ 100% -0.25[-2.72,2.22]

Heterogeneity: Not applicable
Test for overall effect: Z=0.2(P=0.84)

Favours DEHA S5 25 0 25 5 Favours Placebo

Analysis 6.2. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months
(elderly men), Outcome 2 Quality of life (HSQ Sf-36) physical component score.

Study or subgroup DEHA Placebo Mean Dif- Mean Difference Weight Mean Difference
ference
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Nair 2006 0 0 -1.4(1339) o 100% -1.43(-4.05,1.19]
Total (95% ClI) i 100% -1.43[-4.05,1.19]

Heterogeneity: Not applicable
Test for overall effect: Z=1.07(P=0.29)

Favours DEHA S5 25 0 25 5 Favours Placebo

Analysis 6.3. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months
(elderly men), Outcome 3 Side effects at 24 months (number of participants).

Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

6.3.1 Cardiovascular

Nair 2006 2/30 5/32 —.—— 100% 0.41[0.09,1.98]

Subtotal (95% CI) 30 32 - 100% 0.41[0.09,1.98]

Total events: 2 (DHEA), 5 (Placebo)

Heterogeneity: Not applicable

Test for overall effect: Z=1.1(P=0.27)

6.3.2 Gastrointestinal

Nair 2006 0/30 1/32 . 100% 0.14[0,7.28]

Subtotal (95% Cl) 30 32 e — 100% 0.14[0,7.28]

Total events: 0 (DHEA), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.97(P=0.33)

6.3.3 Genitouurinary
Nair 2006 4/30 6/32 —.— 100% 0.67[0.18,2.58]
Subtotal (95% Cl) 30 32 - 100% 0.67[0.18,2.58]
Total events: 4 (DHEA), 6 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Z=0.57(P=0.57)

6.3.4 Hematopoietic and lymphic

Nair 2006 0/30 2/32 —.—— 100% 0.14[0.01,2.29]

‘
Favours DEHA 0.005 0.1 1 10 200 Favours Placebo
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Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Subtotal (95% ClI) 30 32 ——— 100% 0.14[0.01,2.29]
Total events: 0 (DHEA), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.38(P=0.17)
6.3.5 Immunologic
Nair 2006 0/30 2/32 B 100% 0.14{0.01,2.29]
Subtotal (95% ClI) 30 32 ——— 100% 0.14[0.01,2.29]
Total events: 0 (DHEA), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.38(P=0.17)
6.3.6 Musculoskeletal
Nair 2006 3/30 0/32 . 100% 8.47(0.85,84.7]
Subtotal (95% Cl) 30 32 i 100% 8.47[0.85,84.7]
Total events: 3 (DHEA), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.82(P=0.07)
6.3.7 Nervous
Nair 2006 2/30 2/32 —B— 100% 1.07[0.14,8]
Subtotal (95% Cl) 30 32 ‘ 100% 1.07[0.14,8]
Total events: 2 (DHEA), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.07(P=0.95)
6.3.8 Respiratory
Nair 2006 3/30 3/32 —— 100% 1.07[0.2,5.71]
Subtotal (95% Cl) 30 32 ‘ 100% 1.07[0.2,5.71]
Total events: 3 (DHEA), 3 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.08(P=0.93)
6.3.9 Other system
Nair 2006 2/30 4/32 B 100% 0.52(0.1,2.76]
Subtotal (95% Cl) 30 32 i 100% 0.52[0.1,2.76]
Total events: 2 (DHEA), 4 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.77(P=0.44)
6.3.10 Prostate side effect
Nair 2006 3/30 4/32 —— 100% 0.78[0.16,3.73]
Subtotal (95% Cl) 30 32 ‘ 100% 0.78[0.16,3.73]
Total events: 3 (DHEA), 4 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.31(P=0.76)
Test for subgroup differences: Chi*=8.68, df=1 (P=0.47), 1>=0% ‘ ‘ ‘
Favours DEHA 0.005 0.1 1 10 200 Favours Placebo
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Analysis 6.4. Comparison 6 DHEA (75 mg/day) vs placebo for 24 months (elderly men), Outcome 4 Drop-out.

Study or subgroup DHEA Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Nair 2006 1/30 1/32 . 100% 1.07[0.06,17.89]
Total (95% Cl) 30 32 -¢- 100% 1.07[0.06,17.89]
Total events: 1 (DHEA), 1 (Placebo) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.05(P=0.96) ‘

Favours experimental 001 0.1 1 10 100 Favours control

Comparison 7. DHEA 50mg/day vs placebo at 12 months elderly men and women

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Completers 1 225 0dds Ratio (M-H, Fixed, 95% Cl) 1.17[0.38,3.59]

2 Drop-out due to adverse events 1 225 0Odds Ratio (Peto, Fixed, 95% Cl) 2.66[1.20, 5.89]

(number of patients)

3 Chest pain due to drop-out 1 225 Peto Odds Ratio (Peto, Fixed, 95%  3.42[0.58, 20.08]

Cl)

Analysis 7.1. Comparison 7 DHEA 50mg/day vs placebo at
12 months elderly men and women, Outcome 1 Completers.

Study or subgroup DHEA Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

von Muhlen 2007 106/112 106/113 B 100% 1.17[0.38,3.59]
Total (95% Cl) 112 113 * 100% 1.17[0.38,3.59]
Total events: 106 (DHEA), 106 (Placebo) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.27(P=0.79) ‘

Favours DHEA  0.01 0.1 1 10 100 Favours Placebo

Analysis 7.2. Comparison 7 DHEA 50mg/day vs placebo at 12 months elderly men
and women, Outcome 2 Drop-out due to adverse events (number of patients).

Study or subgroup DHEA Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N Peto, Fixed, 95% Cl Peto, Fixed, 95% Cl
von Muhlen 2007 23/112 10/113 100% 2.66(1.2,5.89]
Total (95% CI) 112 113 - 100% 2.66[1.2,5.89]
Total events: 23 (DHEA), 10 (Placebo)
. . . .
Favours DHEA  0.01 0.1 1 10 100 Favours Placebo

Dehydroepiandrosterone (DHEA) supplementation for cognitive function in healthy elderly people (Review)
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Study or subgroup DHEA Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Heterogeneity: Not applicable
Test for overall effect: Z=2.41(P=0.02)

Favours DHEA  0.01 0.1 1 10 100 Favours Placebo

Analysis 7.3. Comparison 7 DHEA 50mg/day vs placebo at 12 months
elderly men and women, Outcome 3 Chest pain due to drop-out.

Study or subgroup DHEA Placebo Peto Odds Ratio Weight Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI
von Muhlen 2007 4/112 1/113 o 100% 3.42[0.58,20.08]
Total (95% Cl) 112 113 —a 100% 3.42[0.58,20.08]
Total events: 4 (DHEA), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.36(P=0.17)
Favours DHEA ~ 0.001 0.1 1 10 1000 Favours Placebo
WHAT'S NEW
Date Event Description
18 March 2008 New search has been performed A new update search was performed on 18 March 2008. Three

double-blind trials, with randomized parallel placebo-controlled
design, were included: two long-term trials involved elderly men
and women; and another short-term trial lasting for 12 weeks re-
cruited only elderly women.

There is no beneficial effect of DHEA supplementation on cogni-
tive function of older people. DHEA was well tolerated, but the
long-term safety of low and high doses of DHEA for older people
is still uncertain. Further large double-blind, randomized paral-
lel-group placebo-controlled trials are needed.

HISTORY

Review first published: Issue 4, 2006

Date Event Description

4 August 2006 New citation required and conclusions Substantive amendment
have changed

10 October 2005 New search has been performed The search of October 2005 found no studies for inclusion
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