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Association of Hemoglobin Levels and Cognitive Function
in Alzheimer’s Disease and Mild Cognitive Impairment

Joon Kyung Park, M.D., Kang Joon Lee, M.D., Ph.D., Hyun Kim, M.D., Ph.D.
Department of Psychiatry, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

—| ABSTRACT

bjectives : Anemia is a common problem in the management of elderly patients. Recent studies reported
Othat anemia was associated with cognitive impairment and Alzheimer’s disease. This study was aimed to
analyze the differences of hemoglobin levels in Korean patients with Alzheimer’s disease(AD) dementia, mild
cognitive impairment(MCI), and healthy controls. Furthermore, the study also examined if any association be-

tween hemoglobin levels and cognitive functions existed.

Methods : A total of 116 Korean elderly adults were participated in this study(mean age 74.67 years ; 60.3%
female). The Korean version of the Mini-Mental State Examination(MMSE-K), Clinical Dementia Rating(CDR)
and Global Deterioration Scale(GDS) were applied to all subjects. Hematological and related blood chemistry
values were investigated.

Results : We found that patients with AD dementia had significantly lower hemoglobin and hematocrit levels
than MCI subjects and healthy control group. The hemoglobin levels showed a positive correlation with MMSE-
K and negative correlation with CDR, GDS.

Conclusions : Among Korean elderly, low hemoglobin level is associated with a cognitive impairment. This
study indicates that AD is associated with anemia, and low hemoglobin levels may contribute to potentially use-
ful clinical markers of AD. The risk factor for dementia needs to be confirmed by prospective longitudinal stud-
ies in a larger group of patients.

KEY WORDS : Hemoglobin levels - Anemia - Alzheimer’s disease - Mild cognitive impairment.
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Table 1. Demographic and clinical data of subjects
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zstolmry 2l A= Ax] g ol Awt 7ke] A Aol
FAACE FOSHA] AAQITH(p=0.289). Hat AP 746+
6.344101t}, ZF S0 H AP d=slo|my Znf o]
75.59+6.83A], AL A Ao FEo] 74.94+6.41A4), A
7315+ 54141019 eH, HA] 2k - Tt SAIH o2 R-oJ7 2
ol 91 Ath(p=0.226). Z 2] MMSE-K B &23lo|0
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QIAK |2

Overall CDR 2} F<pof| sl d=stolmfry 2|uff o, =
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o §-9J3t 2ol 7} 212 THp=0.000)(Table 2). E3F Al o 1

X GDS 7} %
ofjt Aol &
7hro) Bt Hm IR FrEs
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R H(p=0.000)(Table 3).
=3lo|Hy x| o]

AD dementia(n=46) MCI(n=36) Controls(n=34) Mean score of Total p-value
Sex(female), %' 67.4 61.1 50.0 60.3% 0.289
Age 75.59+6.83 74.94+6.41 73.15+5.41 74.67 £6.34 0.226
MMSE-K 18.30+4.77 23.33+1.93 27.53+1.81 22.57+5.07 0.000*

Notes : data expressed as mean +SD(Standard Deviation), except where indicated as %(n). One-way ANOVA was used for the

other variables. = : Significant at p<0.05, T
pairment

. Chi-square statistics was used. AD : Alzheimer's disease, MCI : mild cognitive im-
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o17 §UThp=0.244). HHE, MCVe] 7% gr=sfoluy 3| | 2 s % uoe’

H) o] 91.80+3.92, ZE Q1A Ao o] 90.68+5.23, HA; 0 o 0 e

0] 92.48:+5080| 913t 7t 7o BAIH 0.7 o3t Aol 00 Tote

7} 1 tH(p=0.275). MCH®] ¢~ d=stolu¥ 2ufj o] °

31.00+1.33, AE=AX|A ol 410]30.23+2.39, ZAto] 31.04 50 o

+2.0601931 FAF SR {3t 2po]7t §igl e, MCHC 8.‘00 10‘.00 12‘.00 14‘.00 16‘,00 18100
O] 7§ g=sto|my 2uff o] 33.78+0.96, 7 = 1A ol Hemoglobin

ol 3333+ 151, Aol 33,954 125019031 AT $A1H Fig.1. Relationship between hemoglobin levels and MMSE in all
© 2 2.0]5} z}o]7} §1ITH Table 4). subjects(r=0.401, p=0.000).

Table 2. Clinical overall CDR data of subjects

AD dementia(n=46) MCI(n=36) Controls(n=34) »(p-value)

Overall CDR 0.0 0 1 10 62.641(0.000)*
Overall CDR 0.5 7 30 24

Overall CDR 1.0 37 5 0

Overall CDR 2.0 2 0 0

Overall CDR 3.0 0 0 0

Notes : data expressed as the number of subjects. = : Significant at p<0.05, Chi-square statistics was used. AD : Alzheimer’s dis-
ease, MCI : mild cognitive impairment

Table 3. Clinical GDS data of subjects

AD dementia(n=4¢6) MCI(n=36) Controls(n=34) »(p-value)
GDS 1 0 1 3 86.101(0.000)*
GDS 2 0 7 15
GDS 3 5 27 15
GDS 4 23 0 1
GDS 5 16 1 0
GDS 6 1 0 0
GDS 7 1 0 0

Notes : data expressed as the number of subjects. = : Significant at p<0.05, Chi-square statistics was used. AD : Alzheimer's dis-
ease, MCI : mild cognitive impairment

Table 4. Hematological data of subjects

AD(n=46) MCI(n=36) Controls(n=34) Mean score of total p-value
Hb(g/dL) 11.99+1.41 12.81+1.66 13.40+1.31 12.66+1.57 0.000*
HCT(%) 35.46+3.77 38.41+4.33 39.91+3.50 37.68+4.29 0.000*
MCV(fl) 91.80+£3.92 90.68+5.23 92.48+5.08 91.65+4.72 0.275
MCH(pg) 31.00+£1.33 30.23+2.39 31.04+2.06 30.77+£1.95 0.133
MCHC(g/dL) 33.78+0.96 33.33+1.51 33.55+1.25 33.57+1.24 0.260

Notes : data expressed as mean + SD(Standard Deviation). = : Significant at p <0.05, ANOVA analysis. One-way ANOVA was
used for the other variables. AD : Alzheimer's disease, MCI : mild cognitive impairment, Ho : Hemoglobin, HCT : Hematocrit,
MCYV : Mean corpuscular volume, MCH : Mean cell hemoglobin, MCHC : Mean cell hemoglobin concenfration
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