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Summary: We performed a double blind ran-
domized study in order to assess the efficacy of
a multivitarnin supplement for the prevention
of common infections in healthy elderly sub-
jects. Non-institutionalized, independent sub-
jects over 60 years of age, living in the Nevers
area (central France) were recruited by an-
nouncements and randomly assigned to a treat-
ment or a placebo group. The treatment or
placebo tablets were to be taken daily for
4 months.

The principal criterion of response was the
incidence of infections, as recorded from a
detailed questionnaire presented at entrance, in
the middle (2 months) and at the end (4 months)
of the study. Blood samples were taken at the
entrance in the study and after two and four
months in order to monitor vitamin status.

. No significant difference was found between
the two groups for the incidence of infections.
In fact the observed incidences during the two
two-month periods were higher in the treat-
ment (0.38 and 0.21) than in the placebo group
(0.29 and 0.13). After two months and after four
months of supplementation, blood vitamin in-
dicators of the subjects were significantly
higher in the treatment than in the placebo
group for vitamins Bt, 82, B6, E and folates
(p< 0.001). The improvement of the vitamin C
status was slightly higher in the treatment than
in the placebo group. For vitamin A status, the
evolution was similar in the two groups.

In conclusion, short-term supplementation
of healthy elderly subjects with the investigated

supplement is not likely to afford a meaningful
protection against common infections.

Introduction

It has been known for years that nutrition and
especially vitamin status influences immunity
[1-3]. In developing countries, vitamin A has
been found to protect children against diarrhea
and respiratory diseases [4], severity of infec-
tions [5], complications of measles [6, 7] and
mortality ascribed to different types of infec-
tions [8], In industrialized countries, the elderly
are the most likely to have their immunity mar-
ginally impaired by marginal nutritional defi-
ciencies. For this reason, and because of the
decline of immunity with age [9], they also are
the most likely to have their immunity enhanced
by nutritional supplementation. Although
epidemiological surveys failed to demonstrate
convincing relations between vitamin status
and impairment of immunity in healthy elderly
subjects [10-12], one of them found a negative
relationship between experience of infections
and vitamin E status [11]. Besides, the main
motive for supplementing elderly subjects
should be direct clinical benefit and not mere
improvement of immunological indices. For in-
stance does vitamin supplementation decrease
the incidence of infections? This question has
been investigated for vitamin C and common
colds; W.R. Beisel, reviewing the trials, con-
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eluded that 1-2 g/d of ascorbic acid supple-
ments appeared to be ineffective for the preven-
tion of common colds [3]. From a pragmatic
point of view, multivitamin supplements are
more widely used than single vitamin supple-
ments. Thus we chose to investigate the effect
of multivitamin supplementation on the inci-
dence of common infections in a population of
healthy elderly subjects.

Subjects and Methods

This  survey  was  performed  in  the  Nevers  area  (central
France), from January to December 1989. The subjects were
volunteers, recruited by an announcement in the newspaper,
lectures in senior citizens' clubs, or collaboration of general
practitioners. They had to be independent, over 60 years
of  age,  without  any  known  disease  or  condition  which
might modify their nutritional status, and they should not
have used any vitamin supplementation for three months
prior to entrance in the study. The trial was presented as
a study of the effect of a multivitamin supplement on health
and the subjects knew that the treatment they would receive
might not be efficient. Among 238 subjects who were in-
formed of the objectives and of the protocol of the study,
218 gave oral consent and were eligible for the study. Their
general practitioners were also informed. They were ran-
domly assigned either to the treatment (n = 110) or to the
placebo group (n = 108) according to a sampling scheme in-
suring balance within groups of 6 consecutive subjects.

The supplement, Azedavit®, combined hydrosoluble
and liposoluble vitamins, oligoelements and minerals. Each
tablet included 5,0001.U. of vitamin A (retinol acetate), 400
111 of vitamin Dz (ergocalciferol), 30 I.U. of vitamin E (dl
a-tocopherol acetate), 90 mg of ascorbic acid, 2.25 mg of
thiamin, 2.6 mg of riboflavin, 3 mg of pyridoxine, 9 |o,g of
cyanocobalamin, 0.4 mg of folic acid, 20 mg of
nicotinamid, 45 (j.g of biotin, 10 mg of pantothenic acid,
162 mg of calcium, 125 mg of phosphorus, 150 (j.g of iodine,
27 mg of iron, 100 mg of magnesium, 3 mg of copper, 7.5
mg of manganese, 7.5 mg of potassium, and 22.5 mg of
zinc. The treatment and the placebo tablets were kindly
provided and randomized by «Laboratoires Lederle»,
Rungis; they had the same appearence and were to be taken
daily for four months.

At the entrance into the study (to), a detailed question-
naire about experience of infections during the last three
years was presented; it included 14 headings dealing with
diagnosis or symptoms of respiratory, nose, throat, ear,
skin, mouth, urinary and gynecologic infections. For in-
stance during the last three years did you ever have a cold
(consider it a cold only if it lasted more than 3 days)? if
yes how many times? did you have it during the last month?
did your general practitioner tell you it was the flu? during
the last three years, did you ever have the flu? if yes, how
many times? did you have the flu during the last month?

.  .  . The questionnaire investigated also socioeconomic
characteristics. A clinical examination was performed and
blood specimens were collected. The same questionnaire,
restricted to the last two months, was presented and blood
was collected again two months later (t:) and at the end
of the study, four months later (t4). A new supply of tablets
was given at t2. Unused tablets were counted at 12 and 14
to asses compliance. A phone call was made or a short visit
paid to the subjects one month and three months after en-
trance, in order to prevent withdrawal.

Dietary intake was assessed at to and 14 from food records
collected over 7 successive days. All food items and quanti-
ties were recorded on standard forms. At the end of the 7-
day recording period, a trained dietitian visited the sub-
jects at home to collect the diet records and review them
for completeness and accuracy. All food records were ana-
lyzed after coding, using a computerized version of the
McCance and Widdowson dietary composition tables [13].

Plasma concentrations of a-tocopherol and retinol were
determined with HPLC [14], and plasma ascorbic acid by
a fluorometric method [15]. Plasma and erythrocyte folate
were measured by the lactobacillus casei method [16]. Thia-
min, riboflavin and vitamin B6 status were assessed by
measuring the coenzyme stimulation of vitamin dependent
enzymes in erythrocytes: transkelotase (ETK), glutathione
reductase (EGR) and glutamate oxaloacetate aminotrans-
ferase (EGOT) respectively [17]; low values are indicative
of a good vitamin status. Some blood samples were lost or
thawed during transportation and the corresponding meas-
urements are missing.

Sample size insured a statistical power 1-(3 = 0.95 for a
one-sided test of size a = 0.05 if the 4-month incidence was
reduced from 0.6 to 0.4, assuming a standard deviation
a = 0.75. Statistical comparisons were performed using two-
sided t-tests (unless specified) and analysis of variance pro-
grams from the BMDP® statistical software.

Results

In each group, 7 subjects (6.5%) withdrew from
the trial before its end. Five withdrawals were
due  to  medical  reasons,  three  in  the  treatment
group (two digestive problems, one street acci-
dent) and two in the placebo group (one diges-
tive problem, one cardiac insufficiency), the
other withdrawals were due to non-compliance
or impossibility to be present at appointments.
The remaining subjects in the treatment and the
placebo group were similar in terms of age
(72.6±6.8 vs 72.4±6.3, mean±sd), sex (32 men
and 71 women vs 37 men and 64 women), body
mass index (25.5±4.6 vs 25.2±3.6), smoking
history (7 vs 3 smokers), experience of infec-
tions during the last 3 years (1.96±2.47 vs
2.08 ±2.80) as well as for socioeconomics status
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(Tab. I), nutrient intake (Tab. II), medical his-
tory and medication use (data not shown).

Table III gives the vitamin status of the sub-
jects at to, t2 and t4 for vitamins A, E, C, BI,
B2, Be and folates. At the entrance in the study,
no significant difference was observed between
the treatment and the placebo groups for the
performed measurements. Vitamin blood indi-
cators were significantly improved in the treat-

ment as compared to the placebo group for vit-
amins E, BI, B2,  B6 and  folates  at  t2 (p<0.001)
and t4 (p < 0.001). The increase of plasma ascor-
bic acid concentration 4 months after entrance
in the study was only slightly higher in the treat-
ment than in the placebo group (p<0.05, one-
sided test). The evolution of the concentrations
of plasma retinol was similar in the two groups.
Table IV gives the number of infections ex-
perienced during the last three years and ob-
served during the study. Neither past experience
nor incidence of common infections were sig-
nificantly different in the two groups.
Moreover, greater incidences of infections were
recorded during each of the two-month periods
in the treatment (0.38±0.64 and 0.21±0.57)
than in the placebo group (0.29±0.59 and
0.13 ±0.37). The 90% symmetric confidence
interval for the difference between the number
of infections in the treated and in the placebo
groups during the whole study was [-0.02,
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+ 0.37]. Results were not essentially different if
a square root transformation was applied, as
recommanded for Poisson-type distributions
or if analysis was restricted to current non
smokers (data not shown). If subjects were
separated in 3 subsamples, according to period
of follow-up, the observed incidence of infec-
tions during the second two-month period was
always greater in the treatment than in the
placebo group. The observed incidence during
the first two-month period was greater in the
treatment than in the placebo group for 2 of the
3 subsamples (Tab. V).

Discussion

Does short term multivitamin supplementation
prevent infections in healthy elderly subjects?
As far as we know, this is the first trial inves-
tigating this question. In spite of the differences
of evolution of the vitamins E, C, BI, Bz, B6
and folic acid blood indicators in the two
groups, the incidence of infections was not sig-
nificantly different in the treatment and in the
placebo group. The observed difference ( + 0.17)
was not in the expected direction, and the lower
bound of the 90% symmetric confidence inter-
val for the difference between the 4-month inci-
dence in the two groups was only -0.02. In other
words, if the true difference was -0.02 or less,
the chances of observing a positive difference
as great as 0.17 would be smaller than 5%, thus
even if supplementation had some effect, the
treatment of 100 subjects would not be likely
to prevent more than two common infections
in four months; quite a small clinical benefit.
Several elements could contribute to the dis-
crepancy between this survey and several animal
or experimental studies.
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Animal experiments establishing the exis-
tence of relations between nutrition and immu-
nity generally imply severe deprivation or sup-
plementation with relative doses quite larger
than those used in this study. For vitamin C,
for instance, many studies were performed on
scorbutic guinea pigs [18]. Obviously, no sign
of scurvy was observed in our subjects or in
those studied in the trials of common cold
prevention by vitamin C supplementation. Vit-
amin E supplementation was found to protect
different species of laboratory as well as farm
animals [19, 20]. In humans, supplementation
of vitamin E neither alone [21] nor in associa-
tion with other nutrients in this trial, led to a
significantly decreased incidence of infections.
Among the numerous elements that can con-
tribute to this contradiction (species differ-
ences, animals' stress, ...) one should under-
line the fact that most animal studies relied on
experimental infections. According to Ten-
gerdy, «vitamin E is most beneficial in infec-
tious diseases, mostly bacterial, where immune
phagocytosis is the chief defensive mechanism »
[19]. HARMAN and MILLER'S trial and ours inves-
tigated the incidence of all types of infections,
bacterial as well as viral. But from a pragmatic
point of view, they provided an estimate of the
global benefit that could be expected from vit-
amin E supplementation.

Human studies reporting a protective effect
of vitamin A were all performed in children at
risk of vitamin A deficiency [4-8]. None of our
subjects was classified in the high risk group

(plasma retinol concentration < 287 |ig/l) or in
the medium risk group (287 < plasma retinol
concentration <401 M.g/1). The evolution of
plasma retinol concentration was similar in the
two groups, an observation that goes along with
adequate hepatic stores in the studied popula-
tion.

Improvement of immune indices have been
observed in several controlled trials investigat-
ing the effect of single vitamin supplementa-
tion, but some of these results have not been
duplicated yet [22]. Besides, a modification of
some biological measurements does not neces-
sarily imply a clinical benefit. For instance
delayed-type hypersensitivity and lymphocyte
proliferation in response to different mitogens
have been found enhanced after vitamin C sup-
plementation [23, 24], although such a sup-
plementation does not seem to protect against
the common cold [3].

Slightly different results might have been ob-
served if the whole trial had taken place during
fall and winter, when respiratory infections are
most frequent. Statistical power could have
been increased, but use of supplements is not
generally restricted to any season. In any case,
observations performed during the «bad sea-
son» (first two month-period for subjects who
entered the study in winter, second period for
those last seen in November or December) are
consistent with the other observations.

Subjects were supplemented for four months
only. Results might also have been different if
we had studied the effect of long term sup-
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plementation. GOODWIN and GARRY were able
to investigate the effect of long term vitamin
supplementation on the immunity of healthy
elderly subjects in a cross-sectional epidemio-
logical survey [10], but they did not report any
dramatic effect of supplementation and con-
cluded that the few significant differences
«could have been due to chance».

In conclusion, this study does not support
the hypothesis that short-term multivitamin
supplementation of healthy elderly subjects
might prevent a meaningful number of infec-
tions.

Acknowledgements: The clinical trial was performed
thanks to the financial help of CEIV, Produits Roche,
Neuilly, Laboratoires Lederle, Rungis and Laboratoire de
Therapeutique Moderne, Suresnes. We are grateful to
G. Potier de Courcy, J. Zittoun and Hoffmann La Roche
and Co, Basel, for blood vitamins determinations. We
would also like to thank A. Bertrand, N. Testu, F. Pedela-
borde, D. Patru, J. Dugougeat and the dieteticians of Nevers
hospital for their assistance, R. Wilczewski for her contri-
bution to statistical analysis, and, most of all, the volunteers
who participated in this survey.

References

1. GROSS, R.L. and NEWBERNE, P.M. (1980) Nutrition
and immunologic function. Physiol. Rev. 60, 188-302.

2. CHANDRA, R. K. (1981) Immunodeficiency in under-
nutrition and overnutrition.  Nutrition  Reviews 39,
225-231.

3. BEISEL, W. R. (1982) Single nutrients and immunity.
Am. J. Clin. Nutr. 35 Suppl., 417-468.

4. BLOEM, M.W., WEDEL, M., EGGER, R. J. et al (1990)
Mild vitamin A deficiency and risk of respiratory tract
diseases and diarrhea in preschool and school children
in northeastern Thailand.  Am.  J.  Epidemiol.   737,
332-339.

5. ARTHUR, P., KIRKWOOD, B., Ross, D. et al (1992) Impact
of vitamin A supplementation on childhood morbidity
in northern Ghana. Lancet 339, 361-362.

6. BARCLAY, A. J. G., FOSTER, A. and SOMMER, A. (1987)
Vitamin  A  supplements  and   mortality  related  to
measles: a randomised clinical trial. Brit. Med. J. 287,
294-296.

7. HUSSEY, G. D. and KLEIN, M. (1990) A randomized con
trolled  trial  of vitamin  A  in  children  with  severe
measles. New Engl. J. Med. 323, 160-164.

8. WEST, K.P., POKHREL, R.P., KATZ, J. et al (1991). Ef
ficacy of vitamin A in reducing preschool child mortal
ity in Nepal. Lancet 338, 67-71.

9. SALTZMAN, R.L. and PETERSON, P. K. (1987) Im-
munodeficiency of the elderly. Rev. Infect. Dis. 9,
1127-1139.

10. GOODWIN, J. S. and GARRY, P. J. (1983) Relationship be
tween  megadose  vitamin  supplementation  and  im-
rnunological function in a healthy elderly population.
Clin. Exp. Immunol. 51, 647-653.

11. CHAVANCE, M., HERBETH, B., FOURNIER, C., JANOT, C.
and VERNHES, G. (1989) Vitamin status immunity and
infections in an elderly population. Eur. J. Clin. Nutr.
43, 827-835.

12. FIDANZA, F., SARCHIELLI, P., JORDAN, P., LUDIN, E.,
SCHALTH, W. and WEIMANN, B. J. (1991) Vitamin nutri
tional status and immunocompetence of elderly in
Perugia (Italy): an epidemiological approch. Intern. J.
Vit. Nutr. Res. 67, 224-231.

13. PAUL, A. A. and SOUTHGATE, D. A.T. (1978) McCance
and Widdowson's the composition of foods, Elsevier/
North Holland Biomedical Press, London.

14. VUILLEUMIER, J. P., KELLER, H. E., GYSEL, D., HUNZIK,
F. (1983) Clinical chemical methods for the routine as-
sessment of the vitamin status in human populations.
Part I: the fat-soluble vitamins A and E and beta-
carotene. Int. J. Vit. Nutr. Res. 53, 265-272.

15. BRUBACHER, G. and VEUILLEUMIER, J. P. (1974) Vitamin
C. In: Clinical biochemistry, principles and methods
(Curtius, H.C., Roth, M., eds.), pp. 889-997, W. de
Gruyter, Berlin.

16. ZITTOUN, R. and ZITTOUN, J. (1970) Les anemies par
carence en vitamine 812 et en acide folique. Rev. Prat.
20, 573-590.

17. VUILLEUMIER, J. P., KELLER, H.E. and KECK, E. (1990)
Clinical assessment of the vitamin status in human
populations. Part III: the apoenzyme stimulation tests
for vitamin Bt, B2 and B6 adapted to the Cobas-bio
analyzer. Int. J. Vit. Nutr. Res. 60, 126-135.

18. PANUSH, R.S. and DELAFUENTE, J. C. (1985) Vitamins
and immunocompetence. Wld. Rev. Nutr. Diet. 45,
97-132.

19. TENGERDY, R. P. (1990) Immunity and disease resistance
in farm animals fed vitamin E. Adv. Exp. Med. Biol.
62, 103-110.

20. TENGERDY, R. P. (1989) Vitamin E, immune response
and disease resistance. Ann.  N. Y.  Acad.  Sci. 570,
335-344.

21. HARMAN, D. and MILLER, R. W. (1986) Effect of vitamin
E on the immune response to influenza virus vaccine
and the incidence of infectious disease in man. Age. 9,
21-23.

22. HERBETH, B., LEMOINE, A., ZHU, B. P. and CHAVANCE,
M. (1992) Vitamin status, immunity and infections in
the elderly. In: Nutrition and Immunology (Chandra,
RK., ed.), pp. 225-237, ARTS biomedical Publishers
and Distributors; St. John's, Newfoundland, Canada.

23. PANUSH, R. S., DELAFUENTE, J. C., KATZ, P. and JOHN
SON, J. (1982) Modulation of certain immunologic
responses by vitamin C; III: potentiation of in vitro and
in vivo lymphocyte responses. Int. J. Vit. Nutr. Res. 52,
35-47.

24. KENNES, B., DUMONT, I., BROHEE, D., HUBERT, C. and
NEVE, P. (1983) Effect of vitamin C supplements on
cell-mediated immunity in old people. Gerontol. 29,
305-310.

Michel Chavance, INSERM U169, 16 Av. R Vaillant-Couturier, F-94807 Villejuif, France


