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Absrrnc1. A controllcd cross-over study with transfer fac­
tor wa, canied out on 7 paticnb suffering from chronic 
mucocutaneous candidia�is. Only onc patient showed 
clinical improvcment. which �tarted during a period of 
pretreatment with 5-nuorocyto�ine given orally 14 days 
before thc patient entered this trial. No conversion to a 
positive �kin test with Candida antigen or PPD was dem­
onstrated following TF in the 6 patients who were aner­
gic to cither of thesc antigens. Variations in the cell­
mediated immune response as revealed by lymphocyte 
transformation were observed in most patients, especially 
when studied over a long period of time. However, no 
pronounced efficacy of TF vi,-a-vis placebo in normaliz­
ing the cell-mediated immune response could be dcm­
onstrated in the 5 patients who completed the clinical 
trial. S} stemic �ide effects were not ob�erved. 

Key 11·ords: Transfer factor: Candidiasis; Controlled 
study 

Chronic mucocutaneous candidiasis (CMC) is a rare 
condition which has proved to be genetically and 
immunologically heterogenous (10. 19. 21). It ha� a 
chronic cour�e and most remedies produce at best a 
temporary remission ( 10). A low molecular weight 
fraction of leukocytes. called tran�fer factor, has 
been administered 10 sevcral patients in recent 
therapeutic trials (ref.. sce 12). Many of these 
studies are difficult to evaluate, however, as they 
involve only a �inglc patient or a vcry small number 
of patients and are inadequately controlled. Most 
published studies report positive results. while 
negative resultl> may not have been published 10 the 
same extent. 

In a controlled crOl>l>•over clinical trial with trans­
fer factor in 7 patients with CMC we observed clini­
cal improvement in only one patient. 

MATERIALS AND METHODS 

Preparario11 of transfer Jucror and placebo. Transfer fac­
tor (TF) was prepared from leukocytes according to the 

method described by Reymond and Grob ( 15). Buffy 
coats from 115 unselected Scandinavian donor<, of 400 ml 
of blood with no detectable hepatitis B surface antigen 
(HBsAg) by radioimmunoassay. werc used for the pre­
aration of one batch. Each ampoule contained transfer 
factor equivalent 10 a dialysate of I x 109 leukocytes. The 
placebo preparation consisted of sodium chloride col­
oured with ribonavin in order 10 disguise the content� of 
the ampoules. The placebo and transfer factor prepara­
tions were kept freeze-dried at -20'C. Tests of 
pyrogenicity and sterility as well as safety according to 
the European Pharmacopoeia were performed on the TF 
preparation and placebo. 

Design of 1rial. The aim was to perform a controlled 
double-blind cross-over study. The ampoules wcrc 
coded, but since local reactions usually appcared at the 
iajection �ite when TF was given, the clinical part of the 
study was not done blind. The laborntory analyses were 
done blind. however. 

Each of the 7 patients received 10 ampoules of transfer 
factor and placebo, respectively. which were labelled as 
either A or B when randomized according to a �cheme of 
two groups of four. Each patient received preparation A 
<luring the lirs! treatment period after which ar lcast thrcc 
consecutive in virro analyses of cell-mediated immunity 
had to be subnormal before starting the �econd period of 
treatment using preparation B. This procedure was fol­
lowed in order 10 avoid any possible carry-over effect 
when using transfer factor and involved an interruption of 
at least one month between the treatments with prepara­
tions A and B. 

Pa1ie111s. Se ven patients with chronic mucocutaneous 
candidiasis were studied (Table I). There were 2 femalcs 
and 5 males with a mean age of 17 years (range 4-29). In all 
but one the onset occurred before 5 years of age. C. 

albica11s was cullured from all oral, facial and paronychial 
lesions. Earlier topical treatments comprised nystatin. 
gentian violet, natamycin, ampho1ericin B and clot­
rimazole, with which no effect or only a slight temporary 
one was noted. Parentera! iron and oral zinc sulphate had 
been given in some cases without any effect. One of the 
patients (No. I) was treated with 5-nuorocytosine orally 
for 2 wceks immediately before entering the cross-over 
study. This patient had previously received se ven am­
poules of TF in a pilot study. without any clinical effect. 

Two patients had endocrine diseases and belonged 10 

group 3 according to the classification proposed by Higgs 
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Table I. The cli11ical co11dition of the seI·e11 patients with c{1ro11ic m11coc111a11eo11s ca11didiasis 

Localization of candida lesions 

Age at Stomatitis + 
Patient Age onset genital Paro- Scalp + facial 
no. Se>. (year..) (ycar�) le�ions nychia �kin lesions Other diseases 

0 Il 1 T 

2 ? 23 4 + ... 

3 6 :!9 8 ... + 
4 0 4 4/ 12 .. ... 

5 c 1::? 2/1:! 

6 14 :? 

7 9 12 + -r 

& Wells (7). One of them (No. 6) had an elder brother 
(without candidiasis) who died at the agc of 12 from com­
plication� of hypoparathyroidism. The other patient (No. 
7) has a brother who also suffers from chronic muco­
cuwneou� candidia,is a� well as hypoparathyroidism, 
hyperten\ion, pemicious anemin and vitiligo, but is not 
included in this study. As none of the patients in this 
trial had granulomatous lesions, the other 5 cases would 
belong to group I according to the above classification, 
although only 2 of them are clo�ely related (No. 2 and 3 
are siblings). Serum immunoglobulin levels were normal 
in all except one patient (No. 5) who had persistently 
reduced levels of lgG and lgA ([gG 5.5: lgA 0.6 g/1). 
Different pattcrns of disturbed cell-mediatcd immunity 
were found in the 7 patients (Table Il). 

Dnrn11e nf TF and placebo. The content of one am­
poule. diluted with 1-3 ml normal �aline. was injectcd 
subcutaneously every seventh day. Before each injection 
a te, t dose of about one-telllh of the content of the am­
poulc wa� given subcutancously 10 preclude strong im­
mediate ,ide effects. Body temperature and pulse rate 
werc recorded bcfore and after each injection. 

Follm,·-up te.11s. A skin test with Crmdida albica11s ex­
tract (Hollistcr-Stier. 1/100) and/or purificd protein de-

+ 
0 Oesophageal stricture 
0 
... 

"T" Recurrent upper 
respiratory infections 

0 Hypoparathyroidism 
Alopecia areata 

0 Adrenocortical insuff. 
Hypoparathyroidism 
Pemicious anaemia 
Chronic keratitis 

rivative (PPD, 2 TU) was read after 48 hours and laborato­
ry examinations were performed at least once shortly be­
fore the trial and then repeated three times or more du ring 
each treatment period and in the interval between them. 
These examinations included hemoglobin; white blood 
cell count and a differential count; platelets; circulating T 
and 8 lymphocytes (8). determined as percentage of E­
rosette forming and su1face immunoglobulin positive lym­
phocytes. respectively; in vitro lymphocyte transforma­
tion (13) using phytohemagglutinin (PHA), concanavalin 
A (Con-A). pokeweed mitogen (PWM), Candida antigen. 
PPD and serum anti-candida antibodies. HBsAg in serum 
was searched for before the trial and at the end of each 
treatment period. 

RESULTS 

Clinical improvement was noted in only one patient 

(No. I), in whom the skin lesions started to heal 

during a pretreatment period with 5-fluorocytosine 

g iven orally in a dose of200 mg per kg body weight 

daily for 2 weeks. Immediately after this premedica-

Table Il. /11111111110/ogical data on 1he uI·e11 patients be.fore entering the trial 

Patient 
no. 

:? 
3 
-4 
5 
6 
7 

T-lymphocytes•

Normal 
Normal 
Normal 

ormal 
Normal 
Normal 
Subnormal 

Lymphoq te stimulation 

PHA 

'ormal 
Normal 
Normal 
Normal 
Normal 
Subnormal 
Normal 

C. albica11s

Neg. 
Neg. 
Neg. 
Normal 
Neg. 
Normal 
Neg. 

• Percentage of E-rosette-forming lymphocytes.
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Skin test 
C. albicans

Neg. 
Pos. 
Pos. 
Neg. 
Neg. 
Slightly p0s. (5x6 mm) 
Neg. 



tion the patient entered the present trial and re­

ceivcd transfer fuctor once a week. The hcaling of 
the skin lesions progressed during this time and the 
face completely healed before the end of che period 
of treatment with TF. The patient was 1hen with­
drawn from the study as it was judged unethical to 

interrupt the therapy with transfer factor. Since 

then the patient has received TF injections regularly 

every month for 2½ years. He is still free from facial 

lesions and the paronychia is also healed. The oral 
candidiasis is still present, but thc mucous mem­
branes are less reddened and swollen and he has 
considerably milder symptoms now than before this 
treatment regimen was started. In the remaining 6 
patients the lesions on the oral mucous membranes, 
skin and the paronychial infections remained essen­
tially unchanged <luring the cross-over study. 

The immunological investigations <lid not show a 
complete conversion from negative to positive re­

sponse to the test panel of antigens and mitogens 
used during the time the clinical trial was in prog­

ress. In several patients. however, variations in the 
tests of cell-mediated immunity were demonstrated. 
Transient weak responses 10 Candida antigen in thc 
lymphocyte transformation test were observed in 4 
patients-in 2 of them (Nos. 3 and 4) during both 
treatment periods and in 2 others (Nos. I and 2) 
<luring treatment with transfer factor. One patient 
(No. 3) converted once to a positive reaction to PPD 

when skin-tested <luring the treatment period with 
placebo. On all test occasions previously and after­
wards he has been negative. 

One patient (No. 6), who 4 years earlier had had a 
depressed cell-mediated immune response in the 
lymphocyte transformation test and delayed hyper­
sensitivity test, showed a gradual change to a nor­
mal response during the progress of the trial. The 
patient who had previously been anergic to Candida

antigen in the skin test became slightly positive 

(5x 6 mm) just prior to entering rhis trial. Al rhe end 
of the first treatment period, which appeared to be 
with transfer factor, the positive reaction increased 
to 96x 165 mm. During the treatment with TF the 
capacity for lymphocyte stimulation with PHA also 

increased, from a subnormal response shortly be­
fore the trial, to a normal response. This patient 
was the only one who had an enhanced production 
of serum antibodies against Candida antigen du ring 
the progress of the study. Since the cell-mediated 

immunity was restored, the criterion of three con­
secutive negative results for cell-mediated immuni-
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ty bcfore the change to the second treatment period 

with placebo could nol be fultille<l. Con�cquently. 
this patient hau to be withdrawn from the study 
after the TF therapy. 

The most frcquent !>ide effect was a reddeneu. 
slightly painful infiltration at the injection sitc. 

which subsided in a day or two. No fever. allergic 

or anaphylactic reactions occurred. Bloo<l cell dy!>­

crasias were not recorded. Te�ts for IIBsAg rc­

mained negative in all patients. 

DISCUSSIO 

The aim of this study was to examine the clinical 
effect of TF alone. Thu�. pretreatmcnt with sy-.­
temic anti-fungal agents was avoided. In 6 patient� 
receiving TF therapy alone no clear clinical benefit 
could be demonstrated. One additional patient was 

treated with TF. however, just after a short course 
of an oral anti-candidal agent, 5-fluorocytosine. The 
clinical improvement achieved with this agent pro­
gressed during TF therapy and. 2 years later. hc i� 
still free from skin lesions. In a pilot study one year 
earlicr this patient received TF prepared f rom 

donors who had positive skin rcactions to Ca11dida

antigen. A total of seven ampoules. each of which 
contained about the same amount of TF a!. used in 
this study. were injected subcutaneously over a 
period of one month. No clinical improvcment was 

observed. Conversion to a positive response to 
PHA in a lymphocytc transformation test wa� 
noted. however. and was maintained during this 
clinical trial. 

In the immunological investigations no distinct 
conversion to a positive response to mitogens in
l'itro or to skin test antigens i11 1-iro could be ob­
served <luring the progress of the present trial. One 
patient (No. 6) showcd a slight positive responsc to 

Candida antigen by the delayed hypersensitivity 

skin test just before the first period of treatment 
during which TF was given. During the progress of 
the trial this responsiveness gradually improvcd. 
The increase in the reactivity which had occurrcd 

since previous negative tests 4 years earlier mighl 
have been spontaneous or induced by earlier skin 
tests. The remaining 6 patients showed an unaltered 
response to antigens and mitogens used in the im­
munological investigation. although transient varia­

tions, especially in the lymphocyte transformation 
test, were observed. 
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The results of the immunological examinations 
support the concept of a disturbed cell-mediated 
immunity in patients with CMC although it may be 
secondary to an unknown primary event (3, 11. 

19). Stimulation of the cell-mediated immune 

mechanism with TF represents an effort 10 over­

come the postulated immune deficiency ( 12). En­

hancement of resistance to Candida infection by TF 
alone in patients with CMC has been claimed by 
some workers (I. 2. 6. 17, 18, 20). These results 
contrast with those of the present study carried out 
under controlled conditions in 7 cases of CMC. The 
divergent results could be due to differences in the 
selection of patients. of TF donors. the method of 
preparing TF. inadequate dosage, the presence of 
blocking factors ( 19) in the recipients. or a lack of 
TF effect. 

Patients with CMC constitutc an extremely 
hetcrogenous group. and it is es ential that they 
should be carefully evaluated by immunological 
methods ( 11. 19). Our patients seem to be a rep­
re!.entative sample of early onset CMC. although 
nonc showed the more severe granulomatous in­
volvement of the skin. The TF donors were un­
selected. but most healthy Scandinavian residents 

have shown a positive response to C. a/bicans anti­
gen in the lymphocyte transformation test (5). It is 

therefore conceivable that the donors were capable 
of a cell-mediated immune response to C. albicans. 

Our TF wa!. prepared by a standard technique. Un­
fortunately. it is still difficult to cahbrate in a repro­
ducible manner the activity of TF in vitro. Besides. 

the chemical nature of TF is unknown ( 12). 
The clinical change in the single patient who im­

proved appeared <luring the pretreatment period 
with 5-tluorocytosine. Since then the patient has 
received TF without recurrence of the skin lesions. 

A� a rule. systemic or topical antimycotic treatment 
of early onset CMC produces only temporary im­
provement ( 10). Initial reduction of the antigen load 
is a well-known principle in immunotherapy of ad­
vanced malignant tumours. Kirkpatrick (11) has 

suggested that patients with CMC starting before 

the age of 5 years should receive this combined 
therapy. since TF alone might be insufficient. Our 
limited experience of one case b consistent with 
Kirkpatrick's suggestions. as are several case re­

ports (4. 9. 14. 16. 18). It might be worthwhile to try 
this approach in our other patients who did not 
rcspond to TF alone. 
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