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Anaemia increases the risk of dementia in cognitively intact elderly
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Abstract

Although cross-sectional studies found an association between anaemia and dementia, longitudinal studies provided contradictory result
We hypothesize that anaemia might increase the risk of developing dementia because of chronic brain hypo-oxygenation.

Using baseline data from a community-based longitudinal study, the Kungsholmen Project, Stockholm, Sweden, we clinically followed
1435 non demented subjects aged 75-95 years for 3 years to detect incident dementia cases (DSM-III-R criteria).

Subjects that fulfilled WHO criteria for anaemia, baseline haemoglobin concentration; 130 g/L (men) and 120 g/L (women), had a higher
hazard ratios (HR) of developing dementia 3 years later (HR 1.6, 95% CI: 1.1-2.4). In persons with good baseline cognitior @BMSE
n=1139), the association was stronger and still significant after adjustments for conditions potentially related to anaemia and dementia, suc
as chronic diseases, inflammatory markers, and indicators of nutritional status. The HR was increased even when different haemoglobin ci
offs for anaemia definition were used. Thus, anaemia is suggested to be a new potential modifiable risk factor for dementia.
© 2005 Elsevier Inc. All rights reserved.
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1. Introduction reports, found a higher, although not statistically significant,
risk of Alzheimer disease (AD) in subjects with a history
Anaemia is very common after age 65 years, accounting of anaemig6]; a case—control study from the Mayo Clinic
for 4.2%[22] to 28%([14] when WHO criterig35] are ap- [5] showed that anaemia in the year prior to dementia di-
plied in different gender and age groups. In addition, anaemiaagnosis, was related to incident AD but the association was

incidence has been reported to increase witf2g®emen- not confirmed prospectively. Finally, an association between
tiaand Alzheimer disease (AD) are also frequent occurrencesanaemia and vascular dementia has been reported by a cross-
in the elderly, and both prevalen{20] and incidencd12] sectional study in Australia, but no association was found
increase exponentially with age. Although a complete blood with AD [21].

countis recommendda7] to identify “potentially reversible The current study used data from the Kungsholmen
cognitive impairment”[7], apart from pernicious anaemia Project, a longitudinal population-based study carried out
which is a well-known cause of “reversible dementjag], in Stockholm, Sweden, to evaluate the role of anaemia on

the role of anaemia on cognition, independent of Vitamin the development of dementia. Since cerebral hypo perfusion
B12 levels, is controversial. A study based on informants’ has been suggested to be involved in neurodegenefagthn
and an abrupt reduction in brain oxygenation is associated
—_— A - swoekhol | with lower cognitive performanci8], we hypothesized that
Corresponding author. Present address: Stockholm Gerontology Re-, oy rgnic anaemic status might increase the risk of develop-
search Center, Box 6401, Olivecronas Vag 4, S-11382, Stockholm, Sweden., . .
Tel.: +46 8 6905815: fax: +46 8 690 6889, ing dementia. To exclude the effect of other possible con-
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the effect of different covariates was taken into account sep-and 120 g/L for women). However, as these criteria may be
arately. The first model included chronic diseases, as sometoo restrictive when applied to an elderly populatj8h we

of them have been related to development of dementia, andchose also cut offs based on the percentiles of haemoglobin
they might also lower haemoglobin concentration. The sec- concentration in the study population. The lowest 25th and
ond model took into account markers of inflammation, as this 5th percentiles of the sex-specific haemoglobin concentra-
has been related to demen28] and low haemoglobin con-  tion distribution provided two further definitions of anaemia.
centration might be due to an inflammatory state (“anaemia The cut offs for the lowest 25th percentile were 135 g/L for
of inflammation”)[23]. The third model included nutritional menand 129 g/L for women, and for the lowest 5th percentile
indicators, due to the fact that weight loss has been associated 17 g/L for men and 116 g/L for women, respectively.

with development of dement[84], and malnutrition, which

is frequent in the elderly, might lead to low haemoglobin con- ) ) )

centration. Finally, all the previous variables were considered 2-3-2- Socio-demographics and anthropometrics

together in a fully adjusted model. measures ,
Data on sex, age, and number of years of education were

collected during the structured interview. In this study, edu-
2. Methods cation was dichotomised into high (8 years or more) or low
(7 years or less), based on a previous refip#]. Nurses
measured weight and height, and the body mass index (BMI)
was calculated as (weight (kg)/(heightq))), with low BMI
defined as being the lowest 25th percenti#@{.4 kg/n¥). In-
formation on weight or height was missing for 172 (12.5%)
subjects.

2.1. Study population

We used data from baseline and 3-year follow-up examina-
tion of the Kungsholmen Project, a longitudinal, population-
based study on aging and dementia. Details of the study
design have been already repor{éd)]. Briefly, all inhabi-
tants living in Kungsholmen area (Stockholm, Sweden) aged 5 3 3 Laboratory parameters
75 years and above in October 1987 (baseline) were asked to At haseline, albumin, white blood cell count, and blood

take part in the project. Of the 2368 eligible subjects, 1810 sedimentation rate were measured by standard techniques
(76.4%) participated in the screening phase, which included f,om venous blood samples, and data were missing for 99, 58,
an interview by trained nurses, assessment of Cognitive ang 6g subjects, respectively. Low albumin was defined as al-
functioning using Folstein's Mini-Mental State Examination - pymin concentration in the lowest 25th percentile (<41 g/L).
(MMSE) [10], and collection of routine blood samples.  The values chosen as cut off points for high white blood
Prevalent dementia cases at baseline were identified withce|| count 7.9 x 10°9/L) and high blood sedimentation rate

a two-phase study design according to DSM-III-R crite- (=20 mm/h for men ang 15 mm/h for women) were defined
ria [1]. There were 1475 non demented persons at base‘according to recommended laboratory val[i.
line, and we excluded subjects that scored lower than 20 on

MMSE (=31, 1.7%), and persons with age over 95 years
or unknown educational background=9, 0.5%). Baseline  2.3.4. History of chronic disease
haemoglobin concentrations were available for 1377 (96%)  History of disease was collected from the Stockholm Inpa-

subjects. tient Register System, a computerized data-set that includes
discharge diagnoses from all hospitals in Stockholm from
2.2. Ethical issues 1969 onwards. Main and additional diagnoses for each hos-

pital admission were coded according to the International

The aim and the study design of the project were explained Classification of Diseases, eighth and ninth revisions (ICD-8

to all subjects. Confidentiality of collected information was and ICD-9). From 1969 until the baseline examination date,
assured, and consent was obtained from all participants. Thel 378 (96.0%) subjects were admitted to hospital at least once.
project was approved by Karolinska Institutet Ethics Com- History of chronic diseases between 1969 and the baseline

mittee. examination included the following diagnoses:
2.3. Baseline variables hypertension (ICD-8: 400-404, ICD-9: 401-405);
diabetes (ICD-8: 250, ICD-9: 250);
2.3.1. Haemoglobin concentration and anaemia cerebrovascular disease (ICD-8: 430—438, ICD-9: 430-438);
definition congestive heart failure (ICD-8: 427-428, ICD-9: 427-428);

Haemoglobin concentration was measured at baseline bycoronary heart disease (ICD-8: 412-413, ICD-9: 410-414);
standard techniques. Missing date=(58) were due to per-  chronic obstructive pulmonary disease (ICD-8: 491-493,
sons refusing to give blood samples or to technical prob- ICD-9: 491-493);
lems (haemolysis). First, we defined anaemia using WHO hypothyroidism (ICD-8: 243-244, ICD-9: 243-244);
criteria [35] (haemoglobin concentration; 130 g/L for men chronic renal failure (ICD-8: 582-584, ICD-9: 585-586).
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2.4. Diagnosis of dementia using WHO criteria for anaemia, adjusting for demographic
features and cognitive status at baseline. The introduction of
The same protocol was used both at baseline and atMMSE strongly modified the association. Stratified analysis
the 3-year follow-up examination to detect prevalent and by MMSE showed that the association persisted only
incident dementia cases, respectively. Clinically definite among subjects with intact cognition (MMSE scor@6).
dementia was diagnosed according to DSM-III-R criteria In order to be conservative about the cognitive status and
[1]. First, a preliminary diagnosis was made by the physician exclude subjects in the preclinical phase of dementia, further
that performed the clinical examination, which was then analyses were carried out only in cognitively intact subjects
reviewed by a specialist blinded to the previous judgement. (MMSE > 26, n=1139). In order to verify whether other
In case of disagreement, another specialist was consultedconcurrent conditions could bias the association, we assessed
and a final agreement was reached. To verify the presencehe relationship within three different models, all of which
of dementia in subjects that died during the follow-up included also sex, age, and education. The chronic disease
period ¢ =291), medical records and death certificates were model made further adjustments for hypertension, diabetes,
collected and reviewed by the specialists, and diagnoses wereerebrovascular disease, heart failure, coronary heart disease,
made using the same procedure as above. For a diagnosishronic obstructive pulmonary disease, hypothyroidism, and
of dementia of Alzheimer type, all other specific causes chronic renal failure. The inflammation model adjusted for
of dementia had to be excluded and a gradual onset withmarkers of acute phase reaction available in the database
progressive deterioration was required. Vascular dementiasuch as white blood cell count and blood sedimentation rate.
(VaD) diagnosis was based on clinical features of dementia, The nutrition model adjusted for indicators of the nutritional
including abrupt onset, stepwise deterioration, temporally status, such as albumin plasmatic concentration and BMI.
related stroke history, and focal neurological deficits. Finally, a full adjusted model was carried out by entering alll
the previous variables.

2.5. Statistical analyses

All analysis were conducted using SPSS Version 10.0. 3. Results

Chi-square and Studentistests were used to compare
proportion and mean differences in persons with or without ~ Table 1shows the main features of the study population
anaemia according to different haemoglobin cut offs. Cox according to different haemoglobin concentration cut offs:
proportional hazard models were used to estimate the hazardower haemoglobin concentration was associated with older
ratios (HR) and the corresponding 95% confidence intervals age p <0.01) and lower score on baseline MMS$E(0.05).
(Cl) of developing dementia over 3 years in subjects with  According to WHO criteria, the prevalence of anaemia
low levels of haemoglobin at baseline compared to personsin the dementia free cohort of the Kungsholmen Project was
with normal levels. Onset of dementia was assumed as beingl5.7% @ =54) in men and 7.3%u(= 75) in women £ < 0.01)
halfway between baseline examination and date of follow-up (Fig. 1).
examination or death. Subjects that died without a diagnosis  The follow-up examination took place approximately 3
of dementia were censored at day of death, and subjectsyears after baseline (mean follow-up period:3.@.5 years).
still alive and not demented were censored at the day of At 3-year follow-up, mortality rate was significantly higher
follow-up examination. First, the analysis was carried out among subjects with anaemia=43, 37.1%) compared to

Table 1
Baseline characteristics of the dementia free cohort according to different anaemia definitions
25th percentil@ WHO criterid 5th percentilé
Above Below Above Below Above Below
Gender
Female sexi, %) 775 (75.0) 258 (75.2) 958 (76.8) 75 (58.1) 982 (25.0) 51 (25.0)
Male sex g, %) 259 (25.0) 85 (24.8) 290 (23.2) 54 (41.9) 327 (75.0) 17 (75.0)
Education
Low (1, %) 590 (57.1) 221 (64.4) 724 (58.0) 87 (67.4) 769 (58.7) 42 (61.8)
High (1, %) 444 (42.9) 122 (35.6) 524 (42.0) 42 (32.6) 540 (41.3) 26 (38.2)
Age (years) (meatt S.D.) 80.9+4.6 82.3+5.1% 81.1+4.7 82.4+5.3 81.1+4.7 82.9+5.5
MMSE (score) (meat: S.D.) 27.0£1.9 26.7+1.8" 26.9+1.9 26.6+1.9* 26.9+ 1.9 26.5£2.2

@ Haemoglobin cut off: women 129 g/L and men 135g/L.

b Haemoglobin cut off: women 120 g/L and men 130 g/L.

¢ Haemoglobin cut off: women 116 g/L and men 117 g/L.

§ Significant difference between subjects above and below the haemoglobin gift p#,0.05.

# Significant difference between subjects above and below the haemoglobin cut off, independentsisiple 0.05.
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at baselinelower (MMSE < 26,n =296, 21.0%) andigher

30 1 (MMSE > 26, n=1139). Among persons with lower cogni-
tion there was no significant association between anaemia
and development of dementia. Conversely, among cogni-

”0 15.7% tiv_ely intaf:t sut_)jects the_ risk o_f developing _dementia was
. twice as higher in anaemic than in non anaemic persons. Con-
15 1 p<0.001

25

sequently, all further analyses were conducted in the 1139
persons with good baseline cognitive performance.

The association between anaemia and dementia was fur-
ther explored by using the other two definitions. Regardless
of the cut offs used, anaemia increased the risk of dementia,
after adjustment for sex, age, and education. The HR was
higher when lower cut offs were considered, suggesting a

@ men
] women

WHO definition dose—response effect.
Table 3shows the HR of dementia for subjects with
Fig. 1. Anaemia prevalence according to WHO criteria. anaemia after adjustment for different potential confounders.

The direction and the strength of the association between
persons without{= 227, 20.7%) £<0.001). The global in-  anaemia and development of dementia did not change
cidence rate of dementia was 5.2/100 person-year. One hunafter adjustment for either chronic disease, markers of
dred and eighty-nine (19.4%) participants received a demen-inflammation, or nutrition indicators. Moreover, when all the
tia diagnosis at follow-up examination, while only 18 (6.2%) variables were simultaneously included in a fully adjusted
of subjects that died during the follow-up period received a model, presence of anaemia, defined using WHO criteria or
diagnosis through medical records and death certificates.  5th percentile, was still associated with a two-fold higher

Table 2shows the HR of developing dementia in anaemic risk of dementia. A further analysis performed only on
subjects (WHO criteria), compared to persons without subjects that survived until follow-up examination showed
anaemia. Anaemia at baseline was associated with a 60%similar results (data not shown).
increased risk of developing dementia after 3 years of follow- ~ The impact of anaemia on the development of different
up. types of dementia was also evaluated. At 3-year follow-up

Adjustment for sex, age, and education did not affect examination, 146 demented subjects (77.2%) received an
the association but when the baseline MMSE score was in-AD diagnosis and 24 persons (12.7%) had a VaD diagnosis.
cluded, the association was no longer significant. For that Because of the small number of incident cases, dementia due
reason we stratified by two levels of cognitive performance to other causes (10.1%) was not considered in the following

Table 2
Risk of dementia over 3 years of follow-up due to anaemia (WHO criteria)

Dementia HR (95% CI)

Anaemiayn (%) Non anaemiay (%)
All subjects 25 (21) 170 (155) 16 (1.1-2.4% 1.5(1.0-2.3Y 1.3 (0.8-2.0%
Subjects with MMSE score <26 9 (3 78 (357) 0.8 (0.4-1.7% 0.7 (0.4-1.5% 0.7 (0.4-1.5§
Subjects with MMSE score 26 16 (186) 92 (104) 21(1.2-3.6% 2.2(1.3-3.8} 2.2 (1.3-3.7

2 Unadjusted.
b Sex, age, and education adjusted.
¢ Sex, age, education, and MMSE adjusted.

Table 3
Risk of dementia due to anaemia defined by different cut offs in subjects with good cognition

HR (95% Cl)

Basic modé€l Chronic diseases model Inflammation modél Nutrition modef Full adjusted modé&l
<25th percentile 1.4(0.9-2.1) 1.4 (0.9-2.2) 1.4 (0.9-2.1) 1.3(0.8-2.1) 1.2 (0.7-2.0)
WHO criteria 2.2(1.3-3.7) 2.2(1.3-3.7) 2.1(1.2-3.7) 2.2 (1.2-4.2) 2.0 (1.0-3.8)
<5th percentile 3.0 (1.5-5.7) 2.6 (1.3-5.0) 2.6(1.4-5.1) 2.6 (1.2-5.6) 2.2(1.0-4.9)

a Age, sex, and education.

b History of hypertension, diabetes, cerebrovascular disease, heart failure, chronic coronary disease, chronic obstructive pulmonarpatisgasdisiy,
chronic renal failure, age, sex, and education.

¢ High white blood cells, high blood sedimentation rate, age, sex, and education.

d Low albumin, low body mass index, age, sex, and education.

€ All the previous variables together.
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analysis. After adjustment for sex, age, and education, cerebrovasculardisease. Our results suggestarole of anaemia
anaemic (WHO criteria) subjects had a two-fold higher risk onthe development of both AD and VaD, and this is consistent
of developing AD (HR, 95% CI: 2.1(1.1-4.2)); the point withthe increasingamount of literature suggesting that differ-
estimate for VaD was similar but the association did not enttypes of dementia share the same risk fa¢®ot8,19]Jand
reach statistical significance (HR, 95% CI: 2.0 (0.4-9.3)).  that, especially among older subjects, dementia might be due
Two supplementary analyses were performed on a smallto both neuro-degeneration and vascular pathoj@§yl6]
sample of subjectsE 394) that had a more extensive chem- The association between anaemia and dementia was per-
istry panel, in order to explore the influence of two potential sistent only in subjects with good cognition; the lack of asso-
confounders. First, in order to exclude whether anemia was ciation among subjects cognitively impaired might be due to

due to deficiencies in Vitamin B12 and folic adig3], we an underestimation of dementia cases among deceased sub-
compared the levels of these two vitamins in anaemic and jects. In other words, person with lower cognition and lower
non anaemic subjects and found no difference (mie&rD. haemoglobin concentration, that had a higher risk of dying

Vitamin B12 concentration 295.84298.88 pmol/L during the follow-up, had a lower probability of being clas-
versus 329.45 280.39pmol/L, p=0.525; mean:S.D. sified as demented in our study. Alternatively, the lack of an
folic acid concentration 26.1615.63nmol/L versus  association among subjects with lower cognition might re-
21.93+14.10nmol/L, p=0.513, respectively, in anaemic flect the fact that anaemia plays a role in the development of
subjects and non anaemic). Second, as chronic renal failuredementia only in the earlier phases of the pathogenic process.
has been found to be associated with cognitive impairment Thus, this finding supports the hypothesis that anaemia is re-
[18], we performed an additional Cox proportional hazard lated to dementia development and not vice versa, as subjects
model with adjustments for baseline creatinine plasmatic in the pre clinical phases of dementia often show detectable
concentration, and the associations between anaemia andgigns of cognitive impairmeri80].
risk of subsequent dementia was unchanged (data not Toourknowledge, only one study in literature investigated
shown). the association between anaemia and development of demen-
tia over time, and our results are partially consistent with it
[5]. In a case—control study, they found an almost two-fold
4. Discussion higher risk of dementia in anaemic subjects than in subjects
with normal haemoglobin concentration, but then they failed
In our prospective study, anaemic subjects with good to confirm the association over a 5-year period.
baseline cognitive performance had a two-fold higher risk  Inourprospective study, after 3 years of follow-up the HRs
of developing dementia 3 years later than persons without of anaemic subjects was still twice as high, and since multiple
anaemia. The association was still substantial and significantadjustments did not affect the significance of the association,
after adjustments for a number of potential confounders the relationship between anaemia and development of de-
such as history of chronic diseases, inflammatory markers,mentia seems to be independent of other chronic conditions
or indicators of malnutrition. The hazard ratios of incident that are potentially related to anaemia and dementia. In addi-
dementia was higher when lower haemoglobin cut offs tion, we examined actual haemoglobin concentration, which
were used to define anaemia, suggesting a dose—responss a more accurate measure than reports concerning history
relationship between haemoglobin levels and risk of demen- of anaemia or discharge records. Indeed, even a-symptomatic
tia. The biological mechanism underlying this association cases of mild anaemia have been included in our study.
could be a chronic brain hypo-oxygenation due to anaemia, As WHO criteriato define anaemia have been criticized in
which is plausible considering a number of experimental an elderly populatioi22] we verified the association using
and epidemiological findings. A critical reduction in brain different haemoglobin cut offs. A higher HR of incident de-
oxygenation has been shown to cause reversible cognitivementia was present in subjects with lower haemoglobin con-
impairment[8] and, conversely, an increased availability of centration. These findings support our hypothesis: the lower
circulating blood oxygen improves cognitive performance. A the haemoglobin concentration and more severe the brain
double-blind, placebo-controlled study showed an improve- hypo-oxygenation, the more likely is the development of de-
ment in cognitive performance after oxygen administration mentia.
[29]. Epidemiological studies reported that low blood pres- ~ Some limitations in our study deserve comments, espe-
sure[25] increases the risk of incident dementia, and chronic cially the assessment of confounders. First, as we gathered in-
obstructive pulmonary diseaf2l] has been associated with  formation about history of diseases through medical records,
lower cognitive performance. These conditions might share we could not assess diseases that did not require hospitalisa-
a common final pathway with anaemia, all of them leading tion. Nevertheless, we are quite confident that the most severe
to hypoxia involved in the neurodegenerative progdgs diseases affecting both haemoglobin concentration and cog-
In addition, in healthy subjects, a regulator mechanism nition have been taken into account. If diseases from medical
works to keep the cerebral flow constant even under stress+ecords were underreported, this could have led to an underes-
ful conditions but, in elderly persons, this compensatory timation of the effect of confounders. We tried to minimize the
mechanism might be impaired by aging itself or age-related error adjusting for the variables available in the data set, for



A.R. Atti et al. / Neurobiology of Aging 27 (2006) 278-284 283

example, including in the model laboratory chemistry vari- [6] Broe GA, Henderson AS, Creasey H, McCusker E, Korten AE, Jorm
ables such as creatinine clearance to measure renal functionor AF, et al. A case—control study of Alzheimer’s disease in Australia.
albumin as nutritional marker but results did not change. Sec- __ Neurology 1990;40:1698-707.

nd. BMI and albumin ar rse indicators of malnutrition [7] Burke D, Sengoz A, Schwartz R. Potentially reversible cognitive
ona, and albu are coarse cators of mainutritio impairment in patients presenting to a memory disorders clinic. J

but they are commonly used in large epidemiological studies Clin Neurosci 2000:7:120-3.

to assess the general nutritional status of an elderly popu- [8] Croughwell ND, Newman MF, Blumenthal JA, White WD, Lewis JB,
lation. Third, more precise inflammatory markers were de- Frasco PE, et al. Jugular bulb saturation and cognitive dysfunction
sired but they were not included in the Kungsholmen Project after cardiopulmonary bypass. Ann Thorac Surg 1994;58(6):1702-8.

. . 9] De la Torre JC. Alzheimer disease as a vascular disorder: nosological
database. Fourth, high plasma homocysteine levels have beerf evidence. Stroke 2002:33:1152_62.

related to dementig86] as well as low levels of Vitamin B12  [10] Folstein MF, Folstein SE, McHugh PR. “Mini-Mental State”. A prati-
and folic acid33] that might also be associated with anaemia cal method for grading the cognitive state of patients for the clinician.
and play a confounding role. However, concerning dementia ~ J Psychiatr Res 1975;12:189-98.

diagnosis we are certain that none of the demented subject$!1] Fratiglioni L, Viitanen M, Backman L, Sandman PO, Winblad B.

. . .. . . Occurence of dementia in advanced age: the study design of the
had impaired cognition due to lack of Vitamin B12 and folic Kungsholmen Project. Neuroepidemiology 1992:11:29-36.

acid because of the strictness of the criteria used in the studyf1] Fratiglioni L, Launer LJ, Andersen K, Breteler MM, Copeland

design and no differences were detectable in VitaminB12and  JR, Dartigues, et al. Incidence of dementia and major subtype in

folic acid status between anaemic and non anaemic subjects.  Europe: a collaborative study of population-based cohorts. Neuro-
In conclusion, this is the first Iongitudinal population— logic diseases in the Elderly Research Group. Neurology 2000;54:

based study to point out anaemia or low haemoglobin S10-5.
[13] ladecola C, Gorelik PB. Converging pathogenic mechanisms in vas-

concentration as a possible risk factor for dementia. Our cular and neurodegenerative dementia. Stroke 2003;34:335—7.
findings might have important clinical and public health [14] Izaks GJ, Westendorp RG, Knook DL. The definition of anemia in
implications: first, to better understand the mechanisms older persons. JAMA 1999;281:1714-7. _
involved in neuro-degeration, and second, to recommend[l5] Kalaria RN, Ballard C. Overlap between pathology of Alzheimer's

. . . .. disease and vascular dementia. Alzheimer Dis Assoc Disord
investigation and treatment of anaemia in the elderly pop- 1999:13(Suppl. 3):S115-23

_Ulation even if they are a—symptomati'c and still cognitively [16] Kalaria RN. Comparison between Alzheimer's disease and vascular
intact. As haemoglobin concentration is easy to measure and  dementia: implication for treatment. Neurol Res 2003;25:661—4.
anaemia might be suitable of treatment, further population- [17] Kratz A, Lewandrowski KB. Normal reference laboratory values. N
based studies or clinical trials are needed to confirm the role __ Eng! J Med 1998,339:1036-42.

of anaemia as a “modifiable” risk factor for dementia [18] Kurella M, Chertow GM, Luan JL, Yaffe K. Cognitive impair-
' ment in chronic kidney disease. J Am Geriatr Soc 2004;52:

1863-9.
[19] Launer LJ. Demonstrating the case that AD is a vascular dis-
ease: epidemiologic evidence. Ageing Res Rev 2002;1(1):61-77
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