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Introduction

Anemia and hypoalbuminemia (HA)
have been shown to be associated with
frailty in older people [19, 24, 36, 37] and
frailty has been shown to be closely asso-
ciated with nutritional status in the elder-
ly [5, 20]. Low albumin blood levels have
been previously shown to be associated
with anemia [27, 29, 34, 35,] but compa-
rable analyses among German inpatients
are, however, currently lacking.

)) Anemiais acommon
problem in older people

Anemia is a common problem in older
people [3, 15]. Depending on the patient
cohort, the prevalence may vary between
20 % among independent community-
dwelling seniors and 40-60 % among in-
patients [14, 15, 46]. Anemia in older peo-
ple has been shown to be associated with
increased morbidity and mortality as
well as with a higher rate of hospitaliza-
tion and longer hospital stay [9, 42]. Ane-
mia also appears to be associated with im-
paired cognitive function in patients over
70 years of age [38]. A recent systemat-
ic review by Andro et al. identified sev-
eral studies showing a significant associ-
ation between anemia and cognitive de-
cline, incidence of dementia and reduced
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executive functions [1]. Several risk factors
for anemia have been identified in geriat-
ric patients, such as chronic kidney dis-
ease [33, 45], iron deficiency and inflam-
mation [30, 32].

D) The association between
nutritional status and frailty
is widely acknowledged

) The role of albumin as
a nutritional marker still
remains controversial

Low serum albumin is also acknowledged
to be a risk factor for mortality and mor-
bidity [2, 13]. A recent study in older sub-
jects with femoral neck fractures showed
that albumin was a significant predictor
of 12-month survival [23]. Similar find-
ings could be shown by Kato et al. in car-
diology patients undergoing heart sur-
gery [22]. Furthermore, low serum albu-
min levels have been shown to be associat-
ed with anemia in smaller cohorts [27, 29,
34, 35]. The association of functional de-
cline and serum albumin has been studied
before. Isaia et al. could show an increased
functional decline in Italian geriatric pa-
tients who had been admitted to hospi-
tal and presented with low serum albu-
min [18]. The association between nutri-
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tional status and frailty is widely acknowl-
edged [5, 20]. Smit et al. showed a depen-
dency of frailty on daily energy intake
among older American adults and the au-
thors additionally reported lower serum
albumin levels in the frail than in the not
frail subgroups of this patient cohort [37];
however, despite the fact that albumin was
found to be associated with nutritional
status in many studies [27, 35], the role of
albumin as a nutritional marker still re-
mains controversial [16, 25]. The present
study aimed to fill the gap in knowledge
on the relationship between anemia, HA
and nutritional status in a typical geriatric
inpatient population. Another aim of the
study was to address the presence and de-
gree of functional impairment as assessed
by means of the comprehensive geriatric
assessment (CGA), the cornerstone of ge-
riatric methodology.

Patients and methods

The ethics commission of the Cologne
University Faculty of Medicine approved
the study (No 11-032) and it was per-
formed in accordance with the 1964 Dec-
laration of Helsinki and its later amend-
ments. The study data was based on 1252
patients routinely evaluated by the clinical
nutritionist between January and Decem-
ber 2011 at the Geriatric Department of
the University Hospital at St. Marien Hos-
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Table 1 Characteristics of the study population where values are given as mean (SD) or frequency (%)

Variable and pathological range Total Anemia Hypoalbuminemia
N Mean (+SD) or No Yes p-value of t-test No Yes p-value of t-test
N (%) N= N= N= N=
Age (years) 626 81.09+7.46 172 425 0.319 364 249 0.164
Body weight (kg) (median/range) 619 36.3-138.4 170 420 0.317 363 243 0.001
Barthel index< 30(pts) (26) 622 43.31+£2243 168 425 0.407 361 248 0.000
Clock drawing test > 3(pts)(42) 444 3.38+1.41 118 306 0.160 260 177 0.142
GDS > 5(pts) (45) 483 439+3.23 129 333 0.595 278 196 0.995
MMSE < 24(pts) (11) 529 22.57+5.68 139 366 0.529 306 212 0.420
Tinetti <20 (pts)(40) 264 16.49+5.03 74 181 0.969 179 80 0.612
TUG (s) (31) 240 30.84+14.28 68 162 0.247 165 72 0.324
<20 normal
20-30 probable
>30 pathological
Hypoalbuminemia 613 249 (40.6 %) 171 415 0.000 / / /
Albumin (g/dl)® 613 3597.85 g/dI 171 415 0.000 364 249 0.000
(£433.69)
Folate <2,5(ng/ml) 588 8.08£5.75 161 401 0.303 344 233 0.004
Hemoglobin (g/dl) 597 11.47 g/dl (+1.69) 172 425 0.000 345 241 0.000
Anaemia (4) 597 425(71.2%) / / / 345 241 0.000
B12<300(ng/l) 582 428.19£222.05 163 393 0.598 342 230 0.000
Calcium (mmol/1) 622 2.23+0.19 171 422 0.000 363 247 0.000
2-2.6 normal
<2
>2.6
GFR (MDRD/ml/min) 622 71.96+21.38 171 422 0.005 360 249 0.208
>90 normal
60-89 decreased
<60 pathological
CRP=6 (mg/l) 626 214137 172 425 0.000 364 249 0.000
Ferritin <651(ug/l) 626 226.24+147.72 172 425 0.729 364 249 0.008
Tranferrin saturation 206 23.79%£24.94 60 143 0.828 117 88 0.239
<16 (%)
B12 vitamin B12, SD standard deviation, pts points, GDS geriatric depression scale, MMSE mini-mental state examination, TUG timed up and go test, GFR glomerular filtra-
tion rate, CRP C-reactive protein
Albumin 3.5-5.5 g/dl normal range, no values > 5.5 measured
bAnemia< 12 g/dI Hb (females), < 13 g/dI Hb (males)

Table 2 Frequencies of diagnoses causing
admission

Diagnosis (ICD version 10)  Patients (%)
Reduced mobility (R26.8) 322
Fracture of the neck of femur 5.1

(572.01)

Fracture of the femur (572.1) 4.6
(Embolic) stroke (163.5) 3.8
Others 543

ICD international classification of diseases

pital in Cologne, Germany. Data were ret-
rospectively collected on nutritional sta-
tus, diagnosis on admission with the in-
ternational classification of diseases ver-
sion 10 (ICD 10), body mass index (BMI,
kg/m?, laboratory data and the CGA

score. Patients with edema were exclud-
ed to avoid dilution-associated anemia
and HA in the analysis. Patients with in-
flammation were also excluded from the
analysis based on a C-reactive protein
(CRP) value >6 mg/l and a ferritin val-
ue >651 ng/ml [7, 39] but patients with
reduced glomerular filtration rate (GFR)
were not excluded because approximate-
ly 60% of the study patients showed a
GFR <90 ml/min and recent findings re-
vealed that a reduction of GFR does not
necessarily predispose to HA [12]. Due
to a lack of data, liver disease as a possi-
ble reason for reduced albumin synthesis
could not be excluded. A total of 626 pa-
tients could be included in the final anal-
ysis. Nutritional risk at hospital admission
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was assessed using the modified mini-nu-
tritional assessment (m-MNA), a validat-
ed tool specially developed for older peo-
ple [16]. The m-MNA includes the assess-
ment of BMI, weight loss, mobility, food
intake, number of main dishes consumed,
fluid intake and self-assessment of health
status. Based on the m-MNA scores, pa-
tients were divided into three groups:
without malnutrition (group A), at risk
for malnutrition (group B) and malnour-
ished patients (group C) [21]. The CGA
scores from all patients were included in
the analysis. In this setting the CGA con-
sisted of the Barthel index [26], Tinet-
ti test [40] and timed up and go (TUG)
test [31] for the functional assessment,
mini-mental state examination (MMSE)
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Abstract

Background. Anemia and hypoalbumin-
emia (HA) are acknowledged independent
risk factors for morbidity and mortality in ge-
riatric patients and are associated with nutri-
tional status and frailty. Data exist regarding
the association between albumin and frailty,
anemia and frailty as well as frailty and nutri-
tional status; however, there is a lack of infor-
mation on the association between HA, ane-
mia and nutritional status in older people.
Patients and methods. This study retrospec-
tively analyzed 626 patients admitted to a
German geriatrics department (average age
81.1 years, 68.2% female and 31.8 % male)
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for anemia and HA. Data from the compre-
hensive geriatric assessment (CGA) and from
the mini-nutritional assessment (MNA) were
available in all patients.

Results. Patients with anemia suffered sig-
nificantly more often from HA (p <0.001)
than patients without anemia, with an odds
ratio (OR) of 1.99 (95 % confidence interval Cl:
1.2-3.2) and of 5.41 (Cl 95%: 2.3-12.6) in pa-
tients at risk for malnutrition and in malnour-
ished patients, respectively. A moderately sig-
nificant association was seen between he-
moglobin (Hb) and albumin values (Pearson’s
correlation r=0.330; p <0.001) as well as be-

tween albumin values and the Barthel index
(Spearman’s correlation r=0.210; p <0.001).
Conclusion. Anemia appears to be a risk fac-
tor for HA in inpatients with malnutrition

and the observed association between albu-
min and Hb warrants further research. Geri-
atric inpatients with anemia should be evalu-
ated in terms of the presence of malnutrition
risk and HA.

Keywords
Anemia - Hemoglobin - Albumin -
Nutritional status - Geriatrics

Zusammenfassung

Hintergrund. Andmie und Hypoalbuming-
mie (HA) sind bei geriatrischen Patienten be-
kannte unabhéngige Risikofaktoren fiir Mor-
biditat und Mortalitat, sie stehen im Zusam-
menhang mit Erndhrungststatus und Frail-
ty. Es gibt Untersuchungen zum Zusammen-
hang zwischen Albumin und Frailty, Ana-
mie und Frailty, sowie Frailty und dem Erndh-
rungsstatus. Bisher fehlen jedoch Daten zu
einem Zusammenhang zwischen HA, Ana-
mie und Erndhrungsstatus bei geriatrischen
Patienten.

Patienten und Methoden. Retrospekti-

ve Datenanalyse von 626 stationdren geriat-
rischen Patienten (mittleres Alter 81,1 Jah-
re, 68,2 % Frauen, 31,8 % Mdnner) hinsicht-

lich Andmie, HA und einem Zusammenhang
mit dem Erndhrungsstatus (Mini Nutritional
Assessment, MNA) und dem multidimensio-
nalen geriatrischen Assessment (Comprehen-
sive Geriatric Assessment, CGA).

Ergebnisse. Patienten mit Anamie wiesen si-
gnifikant haufiger eine HA auf (p <0,001) als
Patienten ohne Anamie, wobei andmische
Patienten mit einem Risiko fiir Mangelernah-
rung eine erhohte Chance auf eine HA hat-
ten (OR,9; 95 %-Kl: 1,2-3,2) und Patienten
mit einer Mangelernahrung eine OR von 5,4
(95 %-KI: 2,3-12,6) aufwiesen. Ein modera-
ter signifikanter Zusammenhang konnte ge-
zeigt werden zwischen Hdmoglobin (Hb) und
Albumin (Pearsons Korrelationskoeffizient

Zusammenhang von Andmie und Hypoalbuminamie bei deutschen stationar
geriatrischen Patienten. Beziehung zum Erndahrungsstatus und multidimensionalem
geriatrischen Assessment (,Comprehensive Geriatric Assessment”)

r=0,330; p<0,001) sowie zwischen Albumin
und Barthel Index.

Schlussfolgerungen. Andmie scheint bei
mangelerndhrten stationdr geriatrischen Pa-
tienten ein Risikofaktor fiir HA zu sein, wobei
der beobachtete Zusammenhang zwischen
Albumin und Hb weiterer wissenschaftlicher
Untersuchungen bedarf. Im klinischen Alltag
sollte bei stationdr geriatrischen Patienten
mit Andmie eine Uberpriifung auf HA erwo-
gen werden, besonders bei drohender oder
bereits bestehender Mangelernahrung.

Schliisselworter
And@mie - Himoglobin - Albumin -
Erndhrungsstatus - Geriatrie

[11] and clock drawing test [41] for the
cognitive status and the geriatric depres-
sion scale (GDS) [44] to screen for ma-
jor depression. Laboratory parameters in-
cluded in the analysis comprised hemo-
globin (Hb, g/dl) using the sodium lauryl
sulphate (SLS) method (Sysmex®Analyzer
XE-2100/XE-5000, Sysmex, Norderstedt
Germany), serum albumin (g/dl, photo-
metric method, Beckman Coulter” Ana-
lyzer, Beckmann Coulter, Krefeld Germa-
ny ), CRP (mg/l) (immune turbidimet-
ric method, Beckman Coulter® analyz-
er), folate (ng/ml, immunoassay, Cobas®,
Roche, Mannheim, Germany), serum

calcium (mmol/l, photometric arsenazo
method, Beckman Coulter” analyzer),
transferrin (mg/dl, immune turbidimet-
ric method, Beckman Coulter® analyz-
er) with calculated transferrin saturation
(%), ferritin (ug/l, immune turbidimetric
method, Beckman Coulter® analyzer), vi-
tamin B12 (ng/ml, electro-chemilumines-
cence ECLIA immunoassay, Cobas®) and
creatinine/estimated GFR (ml/min), Jaffé
method, Beckman Coulter” analyzer and
modification of diet in renal disease for-
mula (MDRD). While the estimated GFR
could be considered in the statistical anal-
ysis, the absolute levels of creatinine were
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not available. For this study HA was de-
fined as serum albumin<3.5 g/dl, ane-
mia was defined as Hb <12 g/dl (females)
and Hb <13 g/dl (males) [4]. Statisti-
cal analysis was performed by means of
the IBM SPSS statistical package Version
20.0 (IBM, Armonk NY). The main pa-
rameters Hb and albumin were analyzed
as original metric data. Frequencies were
compared by the y?-test, normally distrib-
uted variables by the t-test or ANOVA for
more than two groups and two normal-
ly distributed variables by Pearson’s cor-
relations. For association between anemia
and albumin odds ratios (OR) with 95 %
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Table 3 Association between anemia, hypoalbuminemia, Barthel index and BMI according to

mini-nutritional assessment group

MNA group A MNA group B MNA group C
(no malnutrition) (risk of malnutrition) (malnutrition)
Anemia 66 (66.7 %) 270 (72.8%) 88 (69.8%)
Hypoalbminemia 30(28.8%) 147 (38.9%) 71 (54.6 %)
Hb (g/dl mean +SD) 11.6(+1.8) 11.4(+1.6) 11.5(x1.7)
Albumin (mg/dlmean+SD) 3753 (+402) 3611 (+417) 3439 (+458)
Barthel score (mean +SD) 51.0 (+24.0) 45.2 (£20.8) 31.1(x21.3)
BMI (mean +SD) 28.6 (£5.9) 25.8(£5.4) 23.2 (+4.8)
Values are given as mean (SD) or frequency (%)
MNA mini-nutritional assessment, BMI body mass index, Hb hemoglobin

confidence intervals (CI) were calculated.
Assessment tests and laboratory variables
were analyzed as categorical data, distin-
guishing between pathological or normal
values. The significance level was defined
at 0.05.

Results

Descriptive characteristics of the 626
patients are shown in B Table 1 includ-
ing 427 women (68.2%) and 199 men
(31.8%). The most frequent diagnoses
according to ICD 10 that were found in
more than 3 % of study patients are shown
in @ Table 2. The high number with the
diagnosis reduced mobility (32.3 %) is re-
lated to the relatively low number of TUG
and Tinetti test results on admission,
which were often not possible to be con-
ducted due to a reduced functional sta-
tus of the patient. The prevalence of ane-
mia in all 626 patients was 67.9 % (425)
with 66.0% (282 out of 427) in women
and 71.9% (143/199) in men. The preva-
lence of HA was 39.8 % (249/626), 40.5%
(173/427) in women and 38.2% (76/199)
in men (B Table 1). Patients with HA had
lower Hb levels, more often anemia, a
lower Barthel index, lower BMI, higher vi-
tamin B12 levels as well as lower levels of
serum calcium than patients without HA.
These differences were highly significant
(p<0.001) (B Table 1). Ferritin and fo-
late levels were significantly higher in hy-
poalbuminemic patients than in patients
with normal albumin values (p=0.008
and p=0.004, respectively). In patients
with anemia, HA was present significant-
ly more often as well as lower albumin lev-
els, lower serum calcium levels and high-
er CRP levels than in patients without

anemia (p <0.001). Anemic patients had
significantly lower GFR values than pa-
tients without anemia (p <0.05). No sig-
nificant differences in CGA scores were
seen among the groups. One-way ANO-
VA revealed that depending on the nutri-
tional status according to the m-MNA, al-
bumin levels, the BMI and Barthel index
differed significantly (p <0.001): the low-
est albumin levels, BMI and Barthel index
were found in patients with malnutrition
(group C) compared to better nourished
patients of m-MNA groups A and B. No
statistically significant differences were
seen for Hb levels (B Table 3). A weak to
moderately significant correlation was
observed between albumin and Hb values
(Pearson's correlation r=0.33; p<0.001)
as well as between albumin values and the
Barthel index (r=0.21, p<0.001). No oth-
er associations were observed. Patients
with anemia had an elevated chance (OR
2.6,95% CI 1.8-3.9) to be hypoalbumin-
emic. Anemic patients at risk for malnu-
trition (m-MNA group B) showed an OR
0f 1.99 (95% CI 1.2-3.2) to be hypoalbu-
minemic, reaching an OR of 5.41 (95%
CI 2.3-12.6) in malnourished patients be-
longing to m-MNA group C. No correla-
tion between anemia and HA was found
in m-MNA group A patients (OR 2.6,
95% CI 0.95-7.3).

Discussion

The main result of this study is that ane-
mia was found to be associated with HA
and malnutrition in this geriatric popula-
tion. Anemic patients at risk for malnu-
trition have an increased risk of hypoal-
buminemia and this risk increases even
more in malnourished patients. To the
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best of our knowledge this increase has
not been described before among geriat-
ric inpatients. An association between Hb
and albumin values in older patients has
been described before among geriatric
patients outside of Germany but data are
scarce and most of the studied patient co-
horts are smaller than the present geriatric
inpatient cohort [27, 29, 34, 35]. The prev-
alence of HA found in this patient cohort
is similar to that found in previous stud-
ies. In the study of Mizrahi et al. HA was
found in 38.8 % of geriatric patients on ad-
mission [28]. The high prevalence of ane-
mia in the present study sample is compa-
rable to the prevalence recently described
by Chan et al. of 67 % in 812 old nursing
home adults [8]. The data are also consis-
tent with another recent study on 100 ge-
riatric inpatients, in which a prevalence
of 60 % was observed [46]. In this study
cohort HA was associated with all abnor-
mal laboratory values with the exception
of GFR and transferrin saturation. Recent
findings by Friedman et al. revealed that
a reduction of GFR does not necessarily
predispose to HA [12]. Bonilla-Palomas et
al. described an independent association
between HA and low transferrin values in
patients with acute heart failure [6].
Different patient characteristics be-
tween the studies might be responsible for
the different results. As hypoalbuminemic
patients have a significantly lower body
weight and significantly lower folate, vita-
min B12 and serum calcium levels, an as-
sociation between albumin and nutrition-
al status might be assumed. In most of the
studies albumin is associated with nutri-
tional status [27, 35]; however, the role of
albumin as a nutritional marker still re-
mains controversial [16, 25]. The associa-
tion between anemia, HA and nutritional
status in this study cohort might suggest
protein deficiency anemia but a causali-
ty cannot be proven due to a lack of vari-
ables of visceral protein storage (e.g. co-
agulation factors and liver function) and
somatic protein storage (skeletal muscle
mass). The association of HA with elevat-
ed levels of folate and vitamin B12 might
be due to the role of albumin as a trans-
port protein: a lack of albumin might re-
sult in higher levels of free folate and vita-
min B12 [17]. Another important finding
of this study is the observed association



of HA values with the Barthel index, low-
er body weight and anemia (B Table 1)
which are all factors that have been asso-
ciated with frailty [10, 19]. Although the
identification of frailty was not an aim of
the present study, the findings are con-
sistent with an earlier frailty study on a
smaller patient cohort by Silva et al. [36].
In that study, an association between HA,
nutrition status and functionality assessed
by the Barthel index was found. Isaia et
al. could also show a reduced functional-
ity in relation to low serum albumin lev-
els [18]. As ICD 10 does not include a
code for frailty, in Germany medical con-
trollers resort to disease codes describ-
ing symptoms of frailty, indicating the
need for geriatric treatment, such as R15,
R26.8, R29.6 and R32 [43]. In this patient
cohort, the diagnosis code reduced mo-
bility (R26.8, ICD 10) was found in one
third of the patients as the main diagno-
sis (B Table 2). This finding implies func-
tional problems that are assumed to be
caused by reasons other than the main
diagnosis, such as hip fractures (S72.-) or
stroke (163.-) (B Table 2). An association
with frailty might be assumed but this as-
sumption remains vague due to the lack of
confirmatory data.

The strengths of this study include the
size of the study population among geri-
atricinpatients in Germany. Moreover, the
CGA including assessment of nutrition-
al status was performed in a standardized
manner by the application of validated
tests [11, 26, 31, 40, 41, 44].

There are some shortcomings to this
investigation. The retrospective nature
and the broad, less precise selection of pa-
tients presenting to the nutritionist curtail
an interpretation of the data.

Conclusion

This study shows that anemia and HA are
highly prevalent in a typical German ge-
riatric inpatient population. Anemia ap-
pears to be a risk factor for HA in mal-
nourished geriatric inpatients, while HA
is associated with reduced functionality
based on the Barthel index. The study re-
sults support the assumption of an associ-
ation between anemia and serum albumin
which, to the knowledge of the authors,
has not been shown before in a German

geriatric inpatient cohort. These findings
encourage further research in the com-
plex field of frailty in association with nu-
tritional status, anemia and HA and the
effects on CGA in geriatric patients. A
screening for HA should be considered
in anemic geriatric inpatients, particularly
if a nutritional risk screening (e.g. MNA)
indicates malnutrition.

Corresponding address

Dr. G. Rohrig MPH

University of Cologne, Medical Faculty and St.
Marien-Hospital, University Hospital Cologne,
Kerpener Strasse 62, 50937 Cologne
gabriele.roehrig@uk-koeln.de

Compliance with
ethical guidelines

Conflict of interest. G. Rohrig, I. Becker, M.C. Poli-
dori, R.-J. Schulz and M. Noreik state that there are no
conflicts of interest in connection with the content
of this paper.

The ethics commission of the Cologne University Fac-
ulty of Medicine approved the study (No 11-032) and
it was performed in accordance with the Helsinki Dec-
laration of 1975, as revised in 2008. Informed consent
was obtained from all patients included in this study.

References

[

w

wv

o

. Andro M, Le Squere P, Estivin S, Gentric A (2013)

Anaemia and cognitive performances in the old-
er people: a systematic review. Eur J Neurol
20(9):1234-1240

Barchel D, AlImoznino-Sarafian D, Shteinshnaider
M, Tzur |, Cohen N, Gorelik O (2013) Clinical char-
acteristics and prognostic significance of serum al-
bumin changes in an internal medicine ward. Eur J
Intern Med 24(8):772-778

. Beghé C, Wilson A, Ershler WB (2004) Prevalence

and outcomes of anaemia in geriatrics: a system-
atic review of the literature. Am J Med 116(Sup-

pl 7A):35-10S

Blanc B, Finch CA, Hallberg L (1968) Nutritional
anaemias. Report of a WHO Scientific Group. World
Health Organ Tech Rep Ser 405:1-40

. Bollwein J, Volkert D, Diekmann R, Kaiser MJ, Ut-

er W, Vidal K, Sieber CC, Bauer JM (2013) Nutrition-
al status according to the mini nutritional assess-
ment (MNA®) and frailty in community dwelling
older persons: a close relationship. J Nutr Health
Aging 17(4):351-356

Bonilla-Palomas JL, Gdmez-Lépez AL, Moreno-
Conde M, Lopez-Ibanez MC, Anguita-Sanchez M,
Gallego de la Sacristana A, Garcia-Catalan F, Villar-
Réez A (2014) Hypoalbuminemia in acute heart
failure patients: causes and its impact on hospital
and long-term mortality. J Card Fail 20(5):350-358

Zeitschrift fiir Gerontologie und Geriatrie 7 - 2015 ‘ 623

2

2

~N

pu—

0.

=

. Cankurtaran M, Yavuz BB, Halil M, Ulger Z, Hazned-

aroglu IC, Ariogul S (2012) Increased ferritin levels
could reflect ongoing aging-associated inflamma-
tion and may obscure underlying iron deficiency
in the geriatric population. Eur Geriatr Med 3:277-
280

. ChanTC, Yap DY, Shea YF, Luk JK, Chan FH, Chu LW

(2013) Prevalence of anaemia in Chinese nursing
home older adults: implication of age and renal
impairment. Geriatr Gerontol Int 13(3):591-596

. Chi Z, Mi SH, Zhang XX, Guan Y, Zhao QM, Wu XS

(2012) Impact of anaemia on long-term outcome
in older people patients with acute coronary syn-
drome undergoing percutaneous coronary in-
terventions. Zhonghua Xin Xue Guan Bing Za Zhi
40:920-923

de la Rica-Escuin M, Gonzalez-Vaca J, Varela-Pérez
R, Arjonilla-Garcia MD, Silva-Iglesias M, Oliver-Car-
bonell JL, Abizanda P (2014) Frailty and mortali-
ty or incident disability in institutionalized older
adults: the FINAL study. Maturitas 78 (4):329-334

. Folstein MF, Folstein SE, McHugh PR (1975) "Mini-

mental state”. A practical method for grading the
cognitive state of patients for the clinician. J Psy-
chiatr Res 12:189-198

Friedman AN, Fadem SZ (2010) Reassessment of
albumin as a nutritional marker in kidney disease.
J Am Soc Nephrol 21(2):223-230

. Fuhrmann MP (2002) The albumin-nutrition con-

nection: separating myth from fact. Nutrition
18:199-200

Gaskell H, Derry S, Andrew Moore R, McQuay HJ
(2008) Prevalence of anaemia in older persons:
systematic review. BMC Geriatr 8:1

. Guralnik JM, Eisenstaedt RS, Ferrucci L, Klein HG,

Woodman RC (2004) Prevalence of anaemia in
persons 65 years and older in the United States:
evidence for a high rate of unexplained anaemia.
Blood 104(8):2263-2268

Hengstermann S, Nieczaj R, Steinhagen-Thiessen
E, Schulz RJ (2008) Which are the most efficient
items of mini nutritional assessment in multimor-
bid patients? J Nutr Health Aging 12:117-122
Hou HN, Qi ZD, Ouyang YW, Liao FL, Zhang Y, Liu
Y (2008) Studies on interaction between Vitamin
B12 and human serum albumin. J Pharm Biomed
Anal 47(1):134-139

Isaia G, Maero B, Gatti A, Neirotti M, Aimoni-

no Ricauda N, Bo M, Ruatta C, Gariglio F, Mice-

li C, Corsinovi L, Fissore L, Marchetto C, Zanocchi
M (2009) Risk factors of functional decline during
hospitalization in the oldest old. Aging Clin Exp
Res 21(6):453-457

Juarez-Cedillo T, Basurto-Acevedo L, Vega-Garcia
S, Manuel-Apolinar L, Cruz-Tesoro E, Rodriguez-
Pérez JM, Garcia-Hernandez N, Pérez-Hernandez
N, Fragoso JM (2014) Prevalence of anemia and its
impact on the state of frailty in elderly people liv-
ing in the community: SADEM study. Ann Hematol
93(12):2057-2062

Jirschik P, Botigué T, Nuin C, Lavedéan A (2014) As-
sociation between mini nutritional assessment
and the fried frailty index in older people living in
the community. Med Clin (Barc) 143(5):191-195

. Kaiser MJ, Bauer JM, Ramsch C, Uter W, Guigoz Y,

Anthony P, Charlton KE, Maggio M, Tsai AC, Grath-
wohl D, Vellas B, Sieber CC, MNA International
Group (2009) Validation of the Mini Nutritional As-
sessment short-form (MNA-SF): a practical tool for
identification of nutritional status. J Nutr Health
Aging 13(9):782-788



Originalien

22

23.

24,

25.

26.

27.

28.

29.

. Kato TS, Cheema FH, Yang J, Kawano Y, Takayama
H, NakaY, Farr M, Lederer DJ, Baldwin MR, Jin Z,
Homma S, Mancini DM, Schulze PC (2013) Preop-
erative serum albumin levels predict 1-year post-
operative survival of patients undergoing heart
transplantation. Circ Heart Fail 6(4):785-791
KumarV, Alva A, Akkena S, Jones M, Murphy PN,
Clough T (2014) Are albumin and total lymphocyte
count significant and reliable predictors of mor-
tality in fractured neck of femur patients? Eur J Or-
thop Surg Traumatol 24(7):1193-1196

Kutner NG, Zhang R, Huang Y, McClellan WM,
Soltow QA, Lea J (2014) Risk factors for frailty in a
large prevalent cohort of hemodialysis patients.
Am J Med Sci 348(4):277-282

Kuzuya M, Izawa S, Enoki H, Okada K, Iguchi A
(2007) Is serum albumin a good marker for mal-
nutrition in the physically impaired older people?
Clin Nutr 26:84-90

Mahoney F, Barthel D (1965) Functional evalua-
tion: the Barthel Index. Md State Med J 14:61-65
Mitrache C, Passweg JR, Libura J, Petrikkos L, Seiler
WO, Gratwohl A, Stahelin HB, Tichelli A (2001)
Anaemia: an indicator for malnutrition in the older
people. Ann Hematol 80(5):295-298

Mizrahi EH, Fleissig Y, Arad M, Blumstein T, Adun-
sky A (2007) Admission albumin levels and func-
tional outcome of older people hip fracture pa-
tients: is it that important? Aging Clin Exp Res
19(4):284-289

Nakashima AT, de Moraes AC, Auler F, Peralta RM
(2012) Anaemia prevalence and its determinants
in Brazilian institutionalized older people. Nutri-
tion 28(6):640-643

Interaktive Onlinefortbildung
in der DGIM e.Akademie

Vertiefen Sie mit der neuen interaktiven
Fallserie Ihr internistisches Fachwissen
und lernen Sie anhand von Fallbeispielen
die aktuellen Leitlinienempfehlungen

praxisnah kennen.

Das Modul Rheumatoide Arthritis ist:

o mit 3 CME-Punkten zertifiziert,
« interaktiv und multimedial,

« fallbasiert und leitlinienorientiert,
» exklusiv fur DGIM-Mitglieder und e.Med-

o

www.springermedizin.de/ecurriculum-innere-medizin

Abonnenten.

@ Springer Medizin

30.

3

32,

33.

34.

35.

36.

37.

624 | Zeitschrift fiir Gerontologie und Geriatrie 7 - 2015

Pang WW, Schrier SL (2012) Anaemia in the older
people. Curr Opin Hematol 19(3):133-140

. Podsiadlo D, Richardson S (1991) The timed “Up &

Go": a test of basic functional mobility for frail el-
derly persons. J Am Geriatr Soc 39:142-148

Ramel A, Jonsson PV, Bjornsson S, Thorsdottir |
(2008) Anaemia, nutritional status, and inflamma-
tion in hospitalized older people. Nutrition 24(11-
12):1116-1122

Rohrig G, Nobbe C, Wei3 V, Schulz RJ. (2013) Hep-
cidin in anaemic geriatric patients with non-dial-
ysis chronic kidney disease (ND-CKD) Eur Geriatr
Med 4:221-225

SasatomiY, Ito K, Abe Y, Miyakle K, Nakashima H,
Saito T (2012) Association of HA with severe anae-
mia in patients with diabetic nephrosclerosis. Ren
Fail 34(2):189-193

Silva CL, Lima-Costa MF, Firmo JO, Peixoto SV
(2012) Hemoglobin level in older adults and the
association with nutritional status and use of
health services: the Bambui Project. Cad Saude Pu-
blica 28(11):2085-2094

Silva JC, de Moraes ZV, Silva C, de Barros Mazon

S, Guariento ME, Neri AL, Fattori A (2014) Under-
standing red blood cell parameters in the context
of the frailty phenotype: interpretations of the FI-
BRA (Frailty in Brazilian Seniors) study. Arch Geron-
tol Geriatr 59(3):636-641

Smit E, Winters-Stone KM, Loprinzi PD, Tang AM,
Crespo CJ (2013) Low nutritional status and higher
food insufficiency in frail older US adults. Br J Nutr
110(1):172-178

So nehmen Sie teil:

1. Anmelden: Bitte melden Sie sich

38.

39.

40.

4

jury

42,

43.

44,

45,

46.

Terekeci HM, KucukardaliY, Onem Y, Erikci AA,
Kucukardali B, Sahan B, Sayan O, Celik S, Gulec M,
Sanisoglu YS, Nalbant S, Top C, Oktenli C (2010) Re-
lationship between anaemia and cognitive func-
tions in older people. Eur J Intern Med 21(2):87-90
Thomas L, Ansorg R, Arndt T, Barlage T (2005) La-
bor und Diagnose: Indikation und Bewertung von
Laborbefunden fiir die medizinische Diagnostik, 6.
Aufl. TH-Books, Frankfurt am Main

Tinetti ME (1986) Performance-oriented assess-
ment of mobility problems in older people pa-
tients. J Am Geriatr Soc 34(2):119-126

. Watson YI, Arfken CL, Birge SJ (1993) Clock com-

pletion: an objective screening test for dementia. J
Am Geriatr Soc 41(11):1235-1240

Willems JM, de Craen AJ, Nelissen RG, van Luijt PA,
Westendorp RG, Blauw GJ (2012) Haemoglobin
predicts length of hospital stay after hip fracture
surgery in older patients. Maturitas 72:225-228
www.update-arztpraxis.de. Zugegriffen: 26. Sept.
2014

Yesavage JA, Brink TL, Rose TL, Lum O, Huang V,
Adey M, Leirer VO (1982) Development and vali-
dation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res 39:37-49
Zaritsky J, Young B, Wang HJ, Westerman M, Ol-
bina G, Nemeth E, GanzT, Rivera S, Nissenson AR,
Salusky IB (2009) Hepcidin—a potential novel bio-
marker for iron status in chronic kidney disease.
Clin J Am Soc Nephrol 4:1051-1056

Zilinski, J Zillman R, Becker |, Schulz RJ, Benzing T,
Rohrig G (2014) Prevalence of anemia among elder-
ly inpatients and its association with multidimen-
sional loss of function. Ann Hematol 93:1645-1654

Jetzt
punkten!

mit lhrem Springer Medizin Account

an. Sollten Sie noch nicht angemeldet sein, kdnnen Sie sich

hier registrieren: https://registrierung.springer-medizin.de/

2. Kurs wahlen: Wahlen Sie den Kurs, den Sie bearbeiten mochten.

3. Fortbildung bearbeiten: Klicken Sie auf ,Kurs starten’.
Sie kénnen nun die Fortbildung bearbeiten
und die MG-Fragen des Fragebogens beantworten.




	﻿Association of anemia and hypoalbuminemia in German geriatric inpatients
	﻿Zusammenfassung
	﻿Abstract
	﻿Introduction
	﻿Patients and methods
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


