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rooms, following improvements in methods of work, the risk
seems to have been confined to the spinning-rooms. While
the most likely agent is CS2, the relatively low exposures to
H2S that occur in spinning-rooms cannot be dismissed.
Workers who may be exposed to CS2 in the viscose rayon

industry are periodically examined by the factory medical ser-
vice. Prospective surveys now are also needed which could
take into account several of the postulated causes and pre-
cursors of modem epidemic coronary heart disease, such as
cigarette smoking, physical inactivity, and obesity. Serial blood
lipid, blood pressure, and electrocardiographic observations
should be made in such groups and in appropriate " controls."
We would also like to see a detailed retrospective search of the
clinical and necropsy reports of viscose rayon workers who
have died of coronary heart disease for evidence of any special
features of its natural history.
We cannot say whether men entering the viscose rayon indus-

try today have an above-average risk of coronary heart disease.
However, by examining the quantitative relationship between
coronary heart disease mortality and the concentrations of CS2
since 1945 it should be possible to decide whether there is any
remaining mortality hazard and also to indicate the maximum
concentration free of risk. The present threshold limit value
for CS2 of 20 p.p.m. relates only to its short-term toxic action
and its acute systemic effects (American Conference of
Governmental Industrial Hygienists, 1966), and is clearly an
insufficient guide.

We are grateful to the rayon industry in the United Kingdom
for making it possible to undertake this study; to the factory
management and other specialized personnel for their help; and
to Mr. Smale at the Central Register of the National Health Ser-
vice and to the General Register Office for their valuable assis-
tance in searching records. We would also like to thank members
of the Department of Occupational Health and of the Medical
Research Council's Social Medicine Research Unit for help and

advice, in particular Miss Joan Walford, Miss Jane Cooper, Miss
Rosemary Wood, Dr. Margaret Crawford, and Dr. Barbara
Womersley. We are also grateful to Drs. Austin Heady, T. W.
Meade, M. F. Oliver, and Michael Williams for help with the
manuscript.

Requests for reprints should be addressed to Professor R. S. F.
Schilling.
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Comparison of Side-effects of Tetracycline and Tetracycline plus Nystatin
Report to the Research Committee of the British Tuberculosis Association by the

Clinical Trials Subcommittee*
Brit. med.J., 1968, 4, 411-415

Summary: In a multicentre, double-blind, controlled
trial of tetracycline plus nystatin (Mysteclin) and

tetracycline, 111 patients with respiratory infections
received one or other drug for a period of 10 days.
The incidence of gastrointestinal symptoms was high

in both groups before treatment began, and somewhat
higher in the Mysteclin group than in the tetracycline
group. After 10 days' treatment 50% of the patients in
the Mysteclin group had symptoms, a mean of 1.44 each,
compared with 34%,' of the patients in the tetracycline
group, with a mean of 1.47 symptoms each; the difference
between the two groups is not significant (P>O.OS). The
incidence of Candida albicans in the stools at 10 days in
the Mysteclin group (9.1%) was significantly lower than
that in the tetracycline group (37.1%), but this was not
reflected in any reduction in the frequency of gastro-
intestinal symptoms.

Introduction
Tetracycline is one of the most effective antibiotics for the treat-
ment of respiratory infections, and especially for exacerbations
of chronic bronchitis. It does, however, produce side-effects
which manifest themselves most commonly in the gastro-
intestinal tract. There has been considerable disagreement
about the frequency of these side-effects. Some authors (Childs,
1956; Chamberlain et al., 1958; Larkin, 1959) have found
them to be common, while others (Robinson, 1954) assert that
they are rare.

It was originally thought that the gastrointestinal symptoms
were due to deficiency of vitamins of the B complex followingalterations in the gut flora. Later, however, it was suggested
that they were related to overgrowth of fungi, and, in parti-
cular, of Candida albicans. Since nystatin is known to inhibit
the growth of this organism it seemed logical to add it to
preparations of tetracycline. The use of this combined tablet
has been widely advocated, and has been recommended in sometextbooks (MacLean, 1962; Murdoch, 1964). However, thecost of the combined tablet is higher than that of tetracyclinealone. It seemed important to determine whether the additionof nystatin to tetracycline was justified. The Clinical TrialsSubcommittee of the British Tuberculosis Association accord-

* Members of Subcommittee: Dr. K. Citron (chairman), Dr. P. A.Emerson (Secretary), Dr. C. R. B. Joyce, Professor B. W. Lacey, Dr.H. P. Lambert, Dr. R. W. Riddell, Professor J. Robson, Dr. A. R.Somner.
The trial was co-ordinated by Dr. J. H. Angel and the mycology wasdone by Professor B. W. Lacey at the Westminster Medical School.The report was prepared by Dr J. H. Angel and Professor B. W. Lacey.
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ingly organized a controlled trial with the following aims:
(a) to assess the frequency of side-effects of tetracycline given

in a dose of 2 g. daily, (b) to determine whether side-effects
could be prevented or reduced by the addition of nystatin, and

(c) to correlate these clinical findings with the results of

examination of the stools for Candida species.

Arrangement of Trial

Patients and Clinical Methods

Physicians from eight centres took part in the trial.t The
patients included in the trial were all those admitted to hospital
with an infection of the chest who were judged to require treat-
menit with tetracycline. Before treatment was started a record
was made of the diagnosis and whether the patient was already
receiving an antibiotic. The admitting physician then (and
before any trial drug was given) completed a printed question-
ary in which symptoms attributable to tetracycline therapy were

listed (see Appendix). Physicians asked the general questions
-that is, those in the kIvt-hand column-exactly as they are

written, and did not make any specific detailed inquiry for the
symptoms set out in the second column, unless the answers

were in the affirmative. A rectal swab was- taken from every

patient without external cleansing of the skin, no attempt being
made to avoid contamination by the flora of the perianal skin.
It was requested that for women a high vaginal swab should
also be taken, using a speculum. However, not all the physi-
cians agreed to do this. If the patient had any oral symptoms
an oral swab was requested.

Allocation to Treatment

Two sets of tablets of identical appearance were prepared by
the manufacturers, one containing 250 mg. of tetracycline, the
other containing 250 mg. of tetracycline plus 250,000 units of
nystatin (Mysteclin). Bottles containing 100 tablets of either
kind were then numbered from a random series of numbers and
distributed to the centres.

On admission to the trial, and after the symptoms had been
elicited and swabs had been -taken, the patient's name was

inserted on the next available line of a check list and the patient
was given the corresponding trial number. He then received
his tablets from the bottle labelled with that number. Two
tablets were prescribed four times a day for 10 days for both
groups of patients. The hospital physicians and the laboratory
staff remained in ignorance of which tablet any patient received.

At the end of the 10-day period the patient was again ques-
tioned for symptoms in the same way as on admission, and a

second rectal swab (plus vaginal swab from women) was taken.

Oral swabs were taken only if symptoms warranted. Further
treatment was left to the discretion of the physician.

Mycological Methods

Collection of Swabs.-Swabs were made of absorbent cotton-

wool on wooden sticks. Immediately after taking they were

placed in Stuart's (1959) transport medium, modified by the
addition of neomycin sulphate and chloramphenicol to give
final concentrations of 100 jug. and 1,000 jug./ml. respectively,
and contained in the normal way in almost full bijou (5 ml.)

t The investigation was carried out at the following centres: Barnet
General Hospital (Dr. A. G. Hounslow), Clare Hall Hospital (Dr.
A. G. Hounslow, Dr. N. McDonald, and Dr. T. A. Watkins-
Edwards), Colindale Hospital (Dr. R. Grenville-Mathers and Dr.
J. B. Clark), Herts and Essex Hospital (Dr. A. Pines), Holywell
Hospital (Dr. P. W. Roe and Dr. J. H. Angel), Papworth Hospital
(Dr. M. J. Greenberg), West Middlesex Hospital (Dr. H. Climie and
Dr. R. Heller), and Whittington Hospital (Dr. P. D. B. Davies and
Dr. B. Winfield).

BDMXCAL JOURNL

screw-capped bottles. In preliminary tests of this medium the
viability of six strains of C. albicans and one strain each of
C. tropicalis, C. krusei, and C. parakrusei, artificially suspended
in faeces, remained unchanged -for up to five days at room

temperature.

Culture.-After receipt in the laboratory, swabs were inocu-
lated on to plates of nutrient agar containing 100 ttg. of neo-

mycin per ml. To allow for delays in the post those received
within 48 hours of taking were held at room temperature over-

night before plating out. After incubation at 350 C. for 48
hours, only species of Candida and some strains of faecal
streptococcus formed colonies. The presence of one or more

Candida colonies was recorded as positive. With this method a

positive result corresponded roughly to at least 200 organisms/
ml. The species of each isolate was determined by testing for
germ tube formation (Taschdjian et al., 1960) and production
of acid and gas in peptone water with 3% sugars (Martin and
Jones, 1940). The sensitivity of each isolate to nystatin was

estimated by the standard diffusion method on blood agar

using 6-mm. discs holding 50 units of nystatin. Strains were

recorded as sensitive if showing at least a 6-mm. zone of inhibi-
tion after incubation for 48 hours at 35° C.

Results

Clinical Results

Of the 143 patients admitted to the trial, 32 (18 tetracycline,
14 Mysteclin) were withdrawn for the reasons shown in Table I,
leaving 111 patients (56 tetracycline, 55 Mysteclin) for analysis.
Of these, 83 (43 tetracycline, 40 Mysteclin) were men and 28
(13 tetracycline, 15 Mysteclin) women. Many of the patients
(33 tetracycline, 29 Mysteclin) were 60 years of age or over.

All but six of the patients were suffering from disease of the

lungs, the majority (35 tetracycline, 38 Mysteclin) from chronic
bronchitis. Thirty-six patients (16 tetracycline, 20 Mysteclin)
were already on an antibiotic at the time of admission to the
trial. Details of such treatment are given in Table II. It will
be seen that the two groups were evenly matched in regard
to the above particulars.

TABLE I.-Reasons for Withdrawal from Trial

Tetracycline Mysteclin

Death before end of the 10 days .. .. 4 5
Change of treatment because of tetracycline 1

resistance or lack of clinical response . . 4 1
Self-discharge before end of 10-day period .. 1 0
Found to have gastric ulcer .. .. 01
Developed encephalitis I. .. .. 1 C
Incomplete clinical information -. .. 5 2
Incomplete mycological information . 3 5

Total .18 14

TABLE II.-Antibiotic Treatment at Time of Entry Into Trial

Tetracycline. Mysteclin

Tetracycline 4 3
Oxytetracycline. 1 2
Demethylchlortetracycline .I 0 1
Ampicillin.7 9
Penicillin.1 4
Penicillin + streptomycin I 0
Erythromycin .1i 0
Cephaloridine 1

Chloramphenicol.1 1 0

Total .16 20

Of the 111 patients in the study 70 already had symptoms
at the time of their admission to the trial; in 26 of these (16
tetracycline, 10 Mysteclin), however, the-only symptom was
impairment of appetite, leaving 44 patients (18 tetracycline, 26
Mysteclin) with other symptoms. At the end of the 10-day
period in the trial, 46 patients (19 tetracycline, 27 Mysteclin)
had symptoms customarily attributed to antibotic therapy; a

412 16 November 1968 Tetracydline and Nystatin
 on 24 M

ay 2023 by guest. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
r M

ed J: first published as 10.1136/bm
j.4.5628.411 on 16 N

ovem
ber 1968. D

ow
nloaded from

 

http://www.bmj.com/


16 November 1968 Tetracycline

further 6 (4 tetracycline, 2 Mysteclin) had impairment of
appetite as their only symptom. Impairment of appetite was
present altogether in 29 tetracycline and 20 Mysteclin patients
initially and in 9 tetracycline and 12 Mysteclin patients
at 10 days. Other symptoms as detailed in Table III were, in
order of diminishing frequency, greater softness of stools, flatu-
lence, nausea, more frequent stools, heartburn, vomiting, and
abdominal pain.

an

TABLE III.-Details of Symptoms Present on Entry and at End of Trial
Period

Tetracycline Mysteclin

On At 10 On At 10
Entry Days Entry Days

No. of patients available for analysis 56 55

No. of patients with symptoms .. 18 19 26 27

Sore tongue .1 1 0 1
Sore mouth . .1 1 0 0
Bad taste in mouth 0 1 0 1
Difficulty in swallowing 0 0 0 0
Flatus . . 1 1 4 3
Flatulence 6 3 5 8
Abdominal pain .. 5 1 7 3
Heartburn 2 3 5 3
Nausea . .5 4 6 5
Vomiting .2 2 4 3
More frequent stools 2 5 4 3
Softer or liquid stools 4 5 4 9
Pruritus ani . .1 0 0 0
Skin rash .. 2 1 2 0

No. of individual symptoms .. 32 28 41 39

In view of the large number of patients presenting on admis-
sion with impaired appetite (presumably because of their under-
lying disease) the occurrence of this symptom alone has not,
apart from the analysis in Table IV, been taken into further
account, and patients who had no other symptom on admission
or at 10 days have been regarded as having no symptoms.

TABLE IV.-Relation of Symptoms and Isolation of Candida from Rectal
Swabs in 111 Patients (One Swab on Admission and One at 10
Days from Each Patient)

Incidence

Combination Including Patients with Excluding Patients with
Impaired Appetite as Impaired Appetite as
Only Symptom Only Symptom

Expected if Expected if
Symptoms Candida Distributed Observed Distributed Observed

at Random at Random

+ + 31-87 35 23 51 23
+ _ 90-13 87 66-49 67
_ + 26-13 23 34-49 35
- _ 73-87 77 97-51 97

222-00 222 222-00 222

X2=0-92,P>05 X=002, P>05

Mycological Results

Candida species were grown from 58 (26.1%) of the 222
rectal swabs derived from the 111 patients. Thirty-two (28.8%)
patients yielded positive rectal swabs on admission, 26 (23.4%)
Dositive swabs at 10 days, and 43 (38.7%) positive swabs at one
or both times. As would be expected, the percentage of swabs
positive on admission was almost the same in the tetracycline
and Mysteclin groups: 17/56 (30.4%) and 15/55 (27.3%)
respectively. At 10 days, however, the number positive in the
tetracycline group had risen to 21 (37.5 %) (by 9 becoming posi-
tive and 5 negative) and that of the Mysteclin group had fallen
to 5 (9.1%) (by 2 becoming positive and 12 negative) to give
a highly significant difference (P<0.001) between numbers posi-
tive at 10 days. The direction of change in the tetracycline
group does not differ significantly from that expected by chance
(P<0.50), whereas in the Mysteclin group the direction of
change (12/15 positive becoming negative and 2/40 negative
becoming positive) is highly significant (P<0.001).

id Nystatin ~~BamasH 413id ±Nystatm . MEDICAL JOURNAL

Of the 43 patients with positive swabs 29 yielded only
C. albicans, 10 only a species other than C. albicans, and 4
C. albicans with other species. Thus C. albicans was grown
from 33 patients (29.7% of all ; 77% of those positive),
C. tropicalis from 7, C. pseudotropicalis, C. krusei, and an un-
identifiable species from 2 each, and C. parakrusei from one.
Of the 58 isolates 41 (70%) were C. albicans. All 58 isolates
were sensitive to nystatin.

Relation of Symptoms to Mycological Findings
The relation of symptoms to the presence of Candida in

rectal swabs is shown in Table IV. This clearly provides no
evidence that the occurrence of symptoms was related to the
presence of Candida in the faeces, whether or not impairment
of appetite is included as a symptom. Similarly, as can be
calculated from the two penultimate columns of Table V, in
the tetracycline group at 10 days the incidence of Candida in
those with symptoms (7/19 (37%)) was almost the same as in
those without symptoms (14/37 (38%)). In the Mysteclin
group at 10 days the number of Candida isolations was too
small for strict comparison.

In most other trials, symptoms referable to the lower bowel
(diarrhoea, increased number or softness of stools, pruritus ani)
have appeared less often in the Mysteclin-treated group. In
this trial, however, there was no significant difference in their
incidence in the two groups, either before admission or at 10
days; and in both groups the incidence of Candida at 10 days
was almost exactly the same in those with and without such
symptoms (4/10 compared with 17/46 respectively in the tetra-
cycline group: 1/11 and 4/44 in the Mysteclin group).

In nine patients (three tetracycline, six Mysteclin) vaginal
swabs were taken both at the beginning and at the end of the
trial. None had a positive swab on admission, but six (three
tetracycline, three Mysteclin) yielded positive swabs at the end
of the 10-day period; none of these six, however, had pruritus
vulvae or any other symptom referable to the vagina.

Oral swabs were requested only if a patient had relevant
symptoms. Two patients on tetracycline had a sore tongue
and sore mouth, respectively, at the beginning of treatment;
one had a positive and the other a negative swab. These patients
were not on an antibiotic at the time of their admission. Three
patients (one tetracycline, two Mysteclin) complaining of sore
tongue, a bad taste in the mouth, and ulcers in the mouth,
respectively, at 10 days all yielded positive swabs.

Interrelation of Various Criteria
The number of patients in each of the 144 classes of any

two dichotomies is given in Table V. From this it can be seen
that:

(A) Those with Candida on admission were 3.3 times more likely
to have Catndida at 10 days than those without Candida on admission
(15/32 (47%) compared with 11/79 (14%): P <0.001).

(B) Those with symptoms on admission had symptoms at 10 days
nearly twice as often as those without .symptoms on admission
(26/44 (59%) compared with 20/67 (30%): P<0.01).

(C) The incidence of Candida at 10 days in those taking anti-
biotics immediately before the trial was nearly twice as high as
in those without such a history ; but the difference is not statistically
significant (12/36 (33%) compared with 14/75 (19%):P<0.1).

Species of Candida and Previous Chemotherapy
The incidence of C. albicans isolations from rectal swabs

taken at 10 days was significantly 2.5 times higher in those

_ .
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414 16 November 1968 Tetracycline and Nystatin
TABLE V.-Incidence of Attributes from 111 Patients. (Figures in Parentheses=Number of Patients Belonging the Tetracycline

Group)

No. of patients . .

Age <59
>59

Bronchitis Yes

Previous Yes
antibiotics i No
Sym~ptoms on
admJssion

Candida on
admission

Treatment

Yes
1 No

I YesI No
JT
M

Symptoms at Yes
10 days I No

Sex Age Bronchitis Previous symptoms on ICandida on Treatment Symptoms Candida at

Se_____ge_______________ i_________ Antibiotics Admission Admission 10 Days 10 Days

F M | 6; 59 >59 Yes No Yes No T |M Yes|NoIYes No

28 !83J 49 621 73 138! 36 75 44 67 32 79 56 55 46 65 26 85

14 35
14 48

13 60 34 39'

15 23 15 23

11 25 15 21 26 1

17 58 34 41 47 10
15 29 22 22 28 16 12 321
13 54 27 40 45 22 24 431

9 23 16 16 19 13 13 19 15 17
19 60 33 46 54 25 23 56 29 50

13 43 23 33 35 21 16 40 18 38 17 39
15 40 26 29 38 17 20 35 26 29 15 40

l1 (5) 35 19 (7) 27 33 (13) 13 13 (5) 33 26 (9) 20 14 (5) 32 19 (19) 27
17 48 30 35 40 25 23 42 18 8 1 47 37 28

Candida at (Yes 7 (6) 19 13 (10)
10 days INo 21

13 15 (12)

49 58

XO
A 12 1
B 7-3

11 12 (8) 14 7 (5) 19 15 (12) 11 21(21) 5 8 (7) 18

27 24 61 37 48 17 68 35 50 138 47

p
< 0-001
< 0-01

XC2
C 2-2

p
.I <0 1

taking antibiotics immediately before the trial than in those
without such a history (12/36 (33%) compared with 10/75
(13%): (P<0.05).. In contrast, at both the beginning and
the end of the trial most patients yielding a non-albicans species
had no history of previous antibiotic therapy (9/11 at onset and
3/3 at 10 days). These findings suggest that antibiotics (with-
out nystatin) have a complex effect, predisposing to growth of,
or colonization by, C. albicans, but antagonizing the establish-
ment in the faeces of other Candida species.

Discussion

Nine previous comparisons of tetracycline and Mysteclin
have been reviewed, of which six can be accepted as double-
blind. In four of these trials (Stone and Mersheimer, 1955-6;
Rein et al., 1957 (using a 1 g. daily dostage); Chamberlain et al.,
1958; Younger et al., 1959) more symptoms attributable to
chemotherapy were found in the tetracycline group. Rein
et al. did not give the numbers of patients with and without
symptoms, but taking all the others together the mean inci-
dence of symptoms was 16% and 7% in the tetracycline and
Mysteclin groups respectively. A higher incidence of symp-
toms in the tetracycline group has also been reported from
three other trials (Hewitt et al., 1955-6; Childs, 1956; Larkin,
1959), but in none of these do symptoms appear to have been
elicited by those ignorant of the patients' treatment. The
incidence of symptoms in these three trials was 32%, 16%,
and 67% in the tetracycline groups, and 25%, 0%, and 9%
in the Mysteclin groups, respectively.

In two previous double-blind trials (Rein et al., 1957-using
a 2 g. daily dosage; Tewari and Fletcher, 1966), as in this trial,
the incidence of symptoms was a little, but not significantly,
higher in the Mysteclin group than in the tetracycline group.

In only one of all these trials is the method of eliciting
symptoms described and in none is it recorded that symptoms
were elicited before any treatment was given. In some trials
the symptoms may simply have been taken from the medical or

nursing notes. Rein et al. (1957) found a high incidence of
symptoms in the first half of their study, when each patient
was asked directly whether a given symptom was present or

absent, and a much lower incidence in the second half, when
patients were asked only if they had had difficulty in taking
the medication. It seems likely, therefore, that the large differ-

ences in the incidence of symptoms recorded in different trials
stem mainly from differences in the way in which the symptoms
were elicited.

Certain symptoms, such as loss of appetite, flatulence, nausea,
vomiting, and abdominal pain, have appeared more often in
the tetracycline group in some trials and more often in the
Mysteclin group in others. A few, however, such as an increase
in the number of stools, softness of stool, diarrhoea, and
pruritus ani, have seldom, if ever, been found more often with
Mysteclin.
From the results of this and other trials it seems fair to

conclude that although the addition of nystatin may reduce
the incidence of certain symptoms (such as pruritus ani) during
tetracycline therapy it cannot be expected to alter significantly
the total incidence of symptoms customarily attributed to anti-
biotic therapy.
Candida in Faeces.- The mycological findings in this trial

conform in every way with those of previous trials or surveys.
(a) The proportion of all rectal swabs yielding Candida (26%' )
and the proportion of swabs positive on admission (29%) were

about the average for persons in hospital in the United King-
dom and U.S.A. (see Winner and Hurley, 1964; Rohatiner,
1966). (b) A similar rise in isolations with tetracycline therapy
and fall with Mysteclin therapy has been found in every com-

parable trial. The uniformity of these changes leaves no doubt
that nystatin will substantially lower the normal faecal load
of Candida as well as suppress the increase caused by tetra-
cycline. (c) In this trial the proportion of Candida isolations
that were C. albicans (70%) was close to the 72% in the faeces
of patients with vulvovaginal candidiasis found by Rohatiner
(1966), and also to the 73% in the throat swabs of patients in
medical wards reported by Smits et al. (1966).
Age and Candida.-The results in this trial agree with those

of Stone and Mersheimer (1955-6), Childs (1956), and Smits
et al. (1966) in showing no association between age and isola-
tion of Candida from faeces. They contrast, therefore, with
the demonstration by Smits et al. (1966) of a steady increase

with age of Candida in the throat.
Sex and Candida.-Smits et al. (1966) found a consistently

higher incidence of Candida in women both in the throat and
in the faeces. In this trial the isolation rate of Candida from
women was twice that from men; but with the small numbers
involved the difference was not significant at the 5% level. It

Bsum
MEDICAL JOURNAL

I-,..i 1.., 1.. 1..

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5628.411 on 16 N
ovem

ber 1968. D
ow

nloaded from
 

http://www.bmj.com/


16 November 1968 Tetracycline and NystatiMEDICAL JOURNAL

seems probable that women generally are more often or more
heavily colonized by Candida than men.
Candida and Symptoms.-In most trials of tetracycline and

Mysteclin no valid measure of the association between symp-
toms and the presence of candida in the faeces has been possible,
because either the candida isolations have been too few (Foltz
et al., 1955-6; Hewitt et al., 1955-6; Younger et al., 1959), or
the symptoms too few (Metzger et al., 1957), or both (Childs,
1956; Tewari and Fletcher, 1966). Smits et al. (1966)
assessed symptoms by questioning on admission and on the
6th and 12th days, but failed to find any relation between
symptoms and the presence of Candida in mouth or rectal
swabs.

While, therefore, most reports allow no inference to be
drawn (except that if any association was present it must have
been slight), two papers point to an association between Candida
and symptoms. Rein et al. (1957) found a significantly higher
proportion of Candida complement fixation tests in those with
anogenital pruritus or diarrhoea, even though there was no
association between complement fixation and symptoms such as
nausea, vomiting, cramps, flatus, and diarrhoea taken together.
In 19 patients given tetracycline Larkin (1959) recorded 32
symptoms with eight isolations of C. albicans, compared with
only one symptom and one isolation in 18 patients given
Mysteclin. Despite this overall reduction of symptoms with
Mysteclin (over twice that of any other trial) the figures do
not provide evidence of an association between symptoms and
isolations of C. albicans, since the numbers are too small for
strict comparison and the observed rate of C. atbicans isolated
in the tetracycline group was higher in those without than in
those with symptoms (2/3 and 6/16 respectively).

In sum, the results of this trial conform with those of
previous comparable trials in failing to show any association
between Candida and gastrointestinal symptoms normally
attributed to chemotherapy. We conclude, therefore, that the
addition of nystatin to tetracycline cannot be justified at present
on the ground that it suppresses the upgrowth of Candida in
the bowel and hence symptoms caused by Candida. Nystatin
certainly suppresses Candida in the faeces, either as part of the
normal flora or as the upgrowth associated with tetracycline
therapy, but such suppression does not in general lead to any
significant reduction in symptoms.
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Appendix Form 1

Symptomatology. OOn Dater
Tick if present Admission 10 Days

Unchanged
1. How is your

appetite? Slightly impaired
_ Markedly impaired _ _

Sore tongue*
2. Have you had anyr

trouble with your Sore mouth*
mouth?

Difficulty in
swallowing*

3. Have you had any Fla- s

trouble with your Flatulence
stomach or
digestion? Abdominal pain

Heartburn

Nausea

|Vomitingl

More frequent
4. Has your bowel

habit altered at Less frequent
all ? .__a

Liquid

Softer!

_ Harder

5. Have you had any Pruritus ani
irritation or
itching of the Pruritus vulvae llskin anywhere? . -

Skin rash I

* If any of these symptoms are present at any of the examinations a mouth swab
should be taken and sent to Professor Lacey, Department of Bacteriology, West-
minster Hospital.
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