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EDITORIAL

Thiamine deficiency in elderly people

Thiamine (vitamin B1), as thiamine pyrophosphate
(TPP), is an essential coenzyme in several important
energy yielding reactions, including the transketolase
reaction in the pentose phosphate pathway. Whole-
grain cereals, beans and nuts are rich sources of
thiamine. White bread and cereals are fortified with
thiamine in many countries. Body storage is minimal.
The daily requirement of thiamine is commonly linked
to energy intake and expenditure; the current UK
recommended nutrient intake for elderly people is
0.4 mg of thiamine per 1000 kcal [1]. Minimum needs
may be markedly increased when there is raised
metabolic demand (as in acute illness) or when
absorption is reduced [2].

In the Western world, overt thiamine deficiency
is usually associated with alcoholism. However, bio-
chemical thiamine deficiency has often been found
in elderly populations. The reported prevalence in the
UK ranges from 8 to 31% for elderly people living at
home, and from 23 to 40% for those in nursing homes
[3–5]. Biochemical thiamine deficiency has also been
reported in 48% of patients admitted to an acute
geriatric unit [6].

Two questions arise from this high frequency of
biochemical deficiency. First, can we rely on the
methods used to measure thiamine levels? Secondly,
what, if any, are the clinical implications of these
findings?

Measurement of thiamine status

The traditional method of assessing thiamine defi-
ciency was to measure the percentage increase in
the erythrocytic activity of transketolase, a thiamine-
dependent enzyme, after addition of TPP—the ‘TPP
effect’. TPP effects of 15–24% and of $25% usually
indicate marginal and definite deficiency respectively.
However, the TPP effect can be misleading in people
with gross thiamine deficiency [7]. Since it is derived
from two measurements of transketolase activity,
the precision of the TPP effect is much lower than
either measurement alone. Induced or inherited
variants of transketolase are common [8]. This variation
may contribute to differences in clinical susceptibility
to the effects of thiamine deficiency, but it also
complicates interpretation of transketolase levels and
the TPP effect.

Direct measurement of erythrocyte TPP using
high-performance liquid chromatographic techniques
is now possible. The method is simple and precise,

and erythrocyte TPP levels are more sensitive to the
development of dietary thiamine deficiency than
transketolase levels or the TPP effect [9]. The study
by Wilkinson et al. in the current issue of Age and
Ageing is the first direct comparison of TPP levels
in young and elderly subjects [10]. It confirms that
thiamine levels are lower in older people, including
those without major medical illness. Using the fifth
percentile of the range in young (39–44 years) blood
donors as a cut-off, the prevalence of biochemical
thiamine deficiency was 45% in elderly people who
were not taking vitamin supplements. Longitudinal
data in a subset of the study population showed a 20%
decline in TPP levels over 3 years. As the authors note,
reduced dietary intake of thiamine in older people
seems the most likely explanation. In New Zealand,
where this study was carried out, as in the Republic of
Ireland, where strikingly high levels of biochemical
thiamine deficiency have also been reported [11], there
is no policy of enriching foodstuffs with thiamine.

Clinical significance of biochemical
thiamine deficiency

The major clinical manifestations of thiamine defi-
ciency are heart failure and peripheral oedema (wet
beriberi), peripheral neuropathy (dry beriberi) and
acute (Korsakoff’s syndrome) or chronic (Wernicke’s
syndrome) encephalopathy. Heart failure, peripheral
neuropathy and cognitive impairment are common
in elderly people. Although the classical thiamine-
related syndromes are presumed to be rare in Western
countries, they may be underdiagnosed, partly because
the clinical features are not always clear cut and,
in elderly people particularly, because thiamine defi-
ciency may be a contributor rather than the sole cause
of cardiac or neurological impairment. Also, there is
evidence that subclinical thiamine deficiency may con-
tribute to non-specific symptoms common in elderly
patients, such as lassitude, impaired mobility and
anorexia [11].

Thiamine deficiency and the heart

Although the original descriptions of cardiac beri-
beri emphasized the hyperdynamic circulation with
marked peripheral vasodilatation and peripheral
oedema, studies in Western populations indicate that
these findings are often absent, and that the diagnosis



may be easily missed [12, 13]. A study from Wales
reported five patients with severe thiamine-responsive
heart failure presenting to a single team in a district
general hospital over 11 months [13].

Overt thiamine-responsive heart failure is most
common in alcoholic patients. However, animal studies
have found that prolonged diuretic therapy can cause
thiamine deficiency [14]. Seligmann et al. found
thiamine deficiency (measured using the TPP effect)
in 21 of 23 heart failure patients (mean age 70 years)
receiving between 80 and 240 mg frusemide daily
[15]. In a subsequent trial, left ventricular ejection
fraction, one of the main predictors of mortality in
heart failure patients, rose by 22% in patients ran-
domized to intravenous followed by oral thiamine
supplements [16]. However, subsequent studies have
failed to confirm these findings, and, for the present,
use of thiamine in general heart failure patients remains
experimental [17, 18].

Thiamine deficiency and the central
nervous system

Autopsy studies have consistently shown a higher
incidence of Wernicke–Korsakoff syndrome than was
recognized in life. In an Australian study, 131 cases
(3%) were identified from 4700 brains examined over
9 years [19]. Although most occurred in known
alcoholics, only 16% of cases had the clinical triad of
mental signs, eye signs and ataxia. Isolated delirium
was the most common feature in cases which were not
diagnosed clinically before death.

Thiamine deficiency is associated with a diffuse
decrease in cerebral glucose metabolism and in cho-
linergic neurotransmission, both important patho-
genic mechanisms in the production of delirium. In a
study of 36 patients admitted to an acute geriatric unit,
delirium was present in 13 (76%) of 17 patients with
thiamine deficiency (one of whom had a full Wer-
nicke’s syndrome) and six (31%) of 19 patients without
thiamine deficiency [6]. However, although thiamine
deficiency is common after surgery for hip fractures
in elderly patients and was associated with post-
operative confusion in one study [20], a double-blind
controlled trial failed to show any beneficial effect for
thiamine supplements given pre-operatively [21].

Difficulties with recent memory can be found
after 8 weeks in young healthy subjects on a
thiamine-deficient diet. It is likely that elderly people,
even those without pre-existing dementia, would be
more susceptible to cognitive effects of deprivation.
There is a relationship in elderly subjects between
thiamine status and electroencephalographic indices
and neuropsychological performance [22, 23]; how-
ever, patient numbers in these studies were relatively
small and many were deficient in several vitamins.

Several studies have reported an association

between thiamine deficiency in elderly subjects and
loss of deep tendon reflexes in the legs and absent
vibration sense below the knees [6, 10, 23].

Conclusion

Biochemical thiamine deficiency is common in elderly
people. However, the clinical significance of this
finding remains uncertain. Recent development of
more reliable assays for measuring thiamine status may
facilitate studies to resolve this important issue.
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