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Intestinal candidiasis,
L. acidophilus supplementation
and Crook's questionnaire

D.M. BLar!, C.S. HANGEE-BAUER? AND C. CALABRESE’

Twenty-six subjects with positive stoo! cultures for Candida albicans were prospeciively
studied in a double-biind controlled trial to determine the effect on intestinal Candida of
supplementation with the strain of Lactobacillus acidophilus. Subjective evaluation and

foliow-up stool cultures demonstrated no sign
cohtrol groups. We did however notice a positiv

ificant diiferences between the treatment and
e correlation between stool culture results and

score average on Crook's gquestionnaire. The limitations of this study are discussed, with
recommendations for future studies. A correlation is observed between stool cultures and the

scores from Crook's questionnaire.

INTRODUCTION

Foops FERMENTED WITH LACTOBACLLI are of great importance
to the diets of most of the world’s people. Many cultures use
some form of fermented food in their diet, ranging from
cheese and yogurt tomiso and other products. The symbiotic
relationship between humankind and this genus of bacteria
has a long history of important nutritional and therapeutic
benefits for humans. Various lactobagillus species are used
as dietary adjuncts, most commonly Lactobacillus acidophi-
lus. (1)
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Lactobacilli have long been noted for the role they play
in the prevention and treaiment of diseases, particularly
those of the gastrointestinal tract and vagina. As part of the
normal flora, they inhibit the growth of other organisms
through competition for nutrients, alteration of pH and
oxygen tension to levelsless favorable to pathogens, preven-
tion of attachment of pathogens by physically covering
attachment sites, and production of limiting factors such as
antimicrobial factors. Lactobacilli have been shown to pro-
duce hydrogen peroxide, lactic acid, acetic acid, and benzoic
acid (2), and other inhibitory substances are suspected.(3)
Since the environment of the intestinal tract is both aerobic
and anaerobic, L. acidophilus has been studied under both
these conditions. Such studies suggest that L. acidophilus
may help restrict the growth of organisms in a wide variety
of conditions.(3)

33



CANDIDIASIS

Copyright © 1991 IMG

The presence of Candida albicans in the intestinal tract
hasreceived much attention in recent years due to its possible
role in gastrointestinal and systemic disease.(4,5) Typically,
antifungal substances such as Nystatin' ® are used to combat
this micro-organism,

Lactobacillus acidophilus has been shown to retard the
growth of Candida albicans in vitro.(2} C. albicans grows
more slowly, and the maximal population is slightly less in
filtrates of L. acidophilus. Clinical studies have suggested
that the addition of lactobacilli to the vagina can assist in
preventing the recurrence of vaginal candidiasis.(2} These
and other studies raise the possibility that lactobacilli may be
beneficial in limiting intestinal Candida.

This study investigated the in vivo effect of oral admin-
istration of Lactobacillus acidophilus onCandida albicans.
The effects were measured with both a questionnaire and a
stool culture.

MATERIALS AND METHODS

This study was conducted as a prospective, double-blind,
placebo-controlled clinical trial. Volhmteers were screened
for a negative history of gastrointestinal disease and the use
of lactobacillus containing products within two months prior
to the beginning of this study. Fifty-one volunteers were
tested for intestinal Candida by a stool culture and 26 with
positive cultures were selected for the study.

Twelve subjects were randomly assigned to the treat-
ment group and fourteen to the control {placebo) group. The
characteristics of the two groups are shown in Table I
including the means of ages Crook questionnaire scores, and
stool culture categories. Chi-square analysis revealed no
significant differences between the groups.

Cultures were grown on Bacto Candida BCG (Bromo
Cresol Green) Agar Base at 30° Cestus for 7 days. Ten
streaks were applied to each plate. Candida albican s species
were differentially identified based on colony characteris-
tics and the germ tube test. Colony counts were ranked by
category: 0 =no colonies, +1 =1 to 2 colonies, +3 =7 to 10
colonies, +4 = 12 or more colonies. Fecal specimens were
refrigerated prior to plating.

Subjects were additionally asked to complete a Crook
Canpma QuEsTIONNARE at the beginning and end of the
study. The Crook questionnaire is commonly used by phy-
sicians to screen patients for possible intestinal Candida
overgrowth and symptomology. Thereis a strong correlation
between the colony count categories and the pre-study
questionnaire scores {Table 1b.). This is consistent with the
questionnaire's use for screening purposes. The correlation
between Crook scores and the colony count was weaker at
the post-study evaluation.

Initial
stool culture

Initial

Number questlonnaire

Age

Treatment
Group

12 31.82 99.17 24167

TABLE {a. Initial questionnaire and stool cilture values fortraalment
and control groups

Questionnaireresults

Cultureresults (Meanvaiues)

+1 €7.0

+3 1133

TABL.E 1b. Comparision of stool culture results to Crook's Question-
naire

Lactobacillus acidophilus and the placebo were pro-

vided by a well-known manufacturer of the dietary supple-
ment. L. acidophilus was suspended in a dry whey based at

a concentration of at least 10'°cells per gram. The placebo
consisted of a sterilized whey base. The L. acidophilus and

placebo were identical in color, edor, size and texture. Both

the L. acidophilus and the placebo were cultured to confirm
these specifications.

The subjects were instructed to take 1 teaspoon twice
daily in unchilled water, between meals, for a period of two
months. Compliance with the treatment schedule was con-
firned by interview. Stool samples were taken initially,

monthly during the study, and one month post-study.

Statistical analysis

A chi-square analysis was done to determine the statistical
significance of the treatment difference. Results which
indicated a degree of significance of less than p= .05 were
considered not significant.
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FIGURE 1. (a) Mean stool culture scores for control (light line} and
treatment groups {heavy lina). (b) Mean questionnaire scares for
control (light line) andtreatment groups (heavy line).

RESULTS

The results indicate no significant treatment effect (Fignre
I and Table 2). There was a decline in posi-treatment
questionnaire score that was similar in the treatment and
control groups at 28.88 and 32.44 respectively.

DISCUSSION

The treatment protocol has several limitations which may
have compromised the results. Future studies should take
these limitations into consideration.

1. Treatment with acidophilus is commonly carried
out with dietary changes. The subjects in this study
were allowed arandomdiet which may have had an
effect on the results. Dietary change in conjunction
with L. acidophilus may have an effect which either
alone doe not have.

2.  Assigning categorical values to the colony counts
rather than using the actual counts may have hidden
some differences. Actual counts should be used in
future studies.

3. The questionnaire results of both groups improved
approximately the same amount. It is well docu-
mented that retaking a test results in a leaming
curve which is reflected in the score. Since both
groups’ improvement was virtually identical, it
conld be hypothesized that the improvement is the
result of the learning curve and not treatment.

4. Stool culture may be an unreliable method of
determining intestinal candidiasis; however, these
samples indicate that a stool culture does correlate
to some degree with questionnaire scores.

If the mean results on the Crook questionnaire are compared
to the stool culture results the following relationship is seen:
as the stoo! culture value increases there is a corresponding
increase in questionnaire results, and therefore in symptom
reporting. However, the number of patients in each stool
culture group is too small to be considered representative of
the general population. A larger study could help elucidate
this relationship. . Studies examining the validity and reli-
ability of the Crook instrument would be of value to physi-
cians treating this syndrome.

Despite the above limitations it appears that the strain
of Lactobacillus acidophilus used in this testhas no effecton
intestinal Candida as measured by stool cultures for Candida
and the Crook questionnaire. It cannot be assumed that other
strains will yield the same results; only future research can
make this determination.
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CONCLUSION

The strain of Lactobacillus acidophilus employed in this
study, when used in a population of subjects with positive
stool cultures for Candida albicans, has no effect on future
stool samples during treatment for a period of 2 months. In
addition, though correlating with the stool culture values, the
results of the Crook questionnaire did not improve signifi-
cantly over a placebo group.

Initial stool culture 24167 2.7857

Number of subjects improved 7 B

Number of subjects unchanged 2 5

Number of subjects improved 4 8
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