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ABSTRACT

In order to study and evaluate the indirect immunofluorescent test and the ratio
of CD4 lymphocytesto CDS lymphocytes, 97 cases of positive candida cultures were
selected from among 400 patients referring to the hospital and suspected of
candidiasis. In this study 39% of the patients had an antibody titer less than 1: 160
No significant correlation was seen between candidiasis and the results of the indirect
immunofluorescent test. But, considering the site of isolation, the antibody titer was
above 1: 160 in allcases in which candida wasisolated from blood, whereas only 48%
of sumples in which candida was isolated from urine had an antibody titer above
1:160; 7% of cases in which candida was isolated from the vagina had an antibody
titer above 1:160). Patients suffering from systemic candidiasis had a decreased CD4/
CDS8 lymphocyte ratio compared to normal subjects, whereas in vaginal and skin
candidiasis, the ratio had not differed significantly.
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INTRODUCTION

Candida organisms are fungi yeasts that exist predomi-
nantly in aunicellular form. There are more than 150 species
of candida, but only 10 are regarded as important pathogens
forhumans. Technical advances have madedelinitivespeci-
fication possibie within two days. The incidence of disease
has increased in frequency over the past 20 years, and this
may have been due to diagnostic methods.
immunosuppressives and the appearance of AIDS. (hus
highlighting the role oflymphocytes in host defense against
this opportunistic infection.

. Considering the importance of the role of cellular and
humoral immunity in the prevention and cradication of
infection, we have undertaken the study ol the humoral
response and CD4/CD8 ratio in patients infected with
candida.
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MATERIAL AND METHODS

Selection of patients and culture

From anong 40X paticnts refering to hospitals adfiliated
tothe Iran University of Medical Sciences. and suspected of
having candidiasis, a total of Y7 candida-positive samples
were isolated from blood. urine, vagina and skin. Direcland
culture sample tests on two separate miedia, Sabouraud’s
dextrose agar and Sabouraud's dextrose agar with cyclohex-
imide and chloramphenicol were performed torall patients.
If yeast growth was seen. it was transferred o cormmeal agar
media with 1% tween 80 and supplementary (ests including
assimilation of carbohydrates and nitrates. carhohydrate
fermentation, urca hydrolysis and germ tube production test
for species diagnosis were perfortned under sterile condi-
tions.

Indirect immunolluorescent test
In this method suspensions of candida isolated trom
cach patient’s culture were coated on slides as antigen and a
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Table I. Frequencies of different species relative to the area of clinical infection,

Candida albicans Other candida Yeast Total
species
Site of isolation
No. % No. % No. %o No. %o
Urinary tract infection 18 58 11 36 2 6 31 32
Vulvovaginitis 21 75 5 18 2 7 28 29
Septicemia 18 100 0 0 0 0 13 13
Esophagitis 4 50 3 37 | 12 8 R
Onychomycuosis 9 71 2 2y 0 0 7 7
Pncumonia 3 100 0 0 0 0 3 3
Skin inlection ) 75 | 5 0 0 4 4
Gastritis ] 100 0 0 0 0 3 %)
Total No. 70 22 5 97
Total % 72 2 9 100

Tahle I1. Antibody titers relative to site of isolation.

Antibody 1 T
. Wl b e S
ftar 160 160
Site
of isolation No. Yo No. Yo
Urinary wract infection 16 52 15 48
Vulvovaginitis 26 Y3 2 i/
Septicemia 0 0 I3 100
Esophagitis 6 75 2 25
Onychomyvcosis // 100 0 0
Pneumonia 0 0 3 100
Skin infection 4 100 0 0
Gastniis 0 0 3 100
Total No. 59 38
Yo 61 39

serial dilution of 1:10 to 1:1280 of the patient’s serum was
added. After 30 minutes ol incubation in a wet container,
slides were washed three times with PBS and conjugated
antihuman globulin with FITC was added. 30 minutes later
the slides were washed and results evaluated using afluores-
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cent microscope.,

In order 1o study the CD4/CD8 ratio we used an immu-
nochemical method. namely the alkaline phosphatase anti-
alkaine phosphatase antibody technique (Dako Corp..
Carpinterial).** Brielly lymphocytes weretreated with Ficoll-
Hypaque (Histopaque-1077. Sigma) and 3 smears prepared
using a cytospiner (Cytospin 3, Shandon) for cach patient.
Euachslide was incubated with mouse monoclonal antibody
against CD3. CD4 and CD8 and then iscubated in rabbit
antiserum 10 mouse immunoglobulins, and finally with
alkaline phosphatase anti-:adkaline phosphatase immune
complexes. Each incubation step lasted 30 min. Slides were
washed in tris buffer (pH= 7.6) for 5 min and the alkaline
phosphatase reaction was developed with napthol AS-MX
and fast red TR salt in tris buffer. They were then counter-
stained in Mayer's hematoxylin and mounted in glycerol
gelatin while still wet for microscopic study. Foreach simear
200 cells were counted and the percentage of lymphocytes
positive and negative lor CD3, CD4 and CD8 antigens were
recorded.

RESULTS

Of the Y7 cases with positive cultures, 70 (72%) were
Cundidaalbicans, 22 (23%) wereother types of candidaand
Scases (3%) were yeast. Thedistribution of the absolute and
relative (requency of separated organisims and the site of
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Table III. The ratio of CD4 to CD8 lymphocytes in patients
afflicted with candidiasis in comparison with the control group.

Number | CD4/CD8 Ratio
Mean+SD
Candidiasis 2 1.65+0.5
Normal conirol 15 1.95+0.46
Systemic candidiasis 8 1.37+0.3
Skin and mucosal candidiasis 14 1.82+0.5

isolation are shown in Table I. The titer of antibody against
candida with the indirect immunofluorescent test is given in
Table 11. After classifying the patients into three groups with
skin, mucous membrane and systemic candidiasis, respec-
tively, we found no humoral immune response against
candida organisms in skin involvement, whereas in sys-
temic candidiasisa high antibody titer was detected (Fig. 1.

Concerning the CD4/CD8 lymphocyteratio, 22 patients
out of a total of 97 were studied and compared with the
control group and no significant difference was seen. How-
ever, following classification of candidiasis into membra-
nous, mucosal and systemic forms, we observed that the
ratio of CD4/CD8 cells was reduced significantly in sys-
temic candidiasis when compared to controls (a= (0.0U5)
whereas in membranous and mucosal candidiasis no signifi-
cant difference existed between the two groups (Table 1)

DISCUSSION

Candidiasis is of special importance because factors that
increase susceptibility to this infection e increasing daly.
Antibody determinations were the first tests used for the
immunodiagnosis of disseminated candidiasis in the carly
1980's.* A variety of methods have been studied. but it is
difficult to compare published studies because of differ-
ences among patient populations, test techniques and study
designs.® However. antibody tests are not sensitive wnong
immunosuppressed patients with candidiasis who are often
unable to produce antibodies, and the prevalence of false-
negative results is 30-70% in this population.” False-posi-
tive results may occur in patients with burns.* In our study
60% of the patients had no humoral immune response
against candida while 40% had antibody titers above 1:16()
against this organism. By classilying candidiasis according
10 the site of isolation, in those cases in which candida was
separated from blood, 100% had an antibody titer above
1:160. whereas in skin and mucous membrane candidiasis,
95% had an antibody titer helow 1:160. Therefore, in the
process ol systemic candidiasis we have a proper humoral
immune response, while in other forms of involvement a
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Fig. 1. Antibody titers in patients with cutaneous, mucosal and
systemic candidiasts.

proper humoral immune response is not observed, It is
perhaps for this reason that patients with skin and mucous
membrane candidiasis do not recover very casily, whereas
patients with systemic candidiasis recover when the im-
munce system is activated. Thus, in mucocutancous
candidiasis, in order to help patients recover quickly, we
must think of methods of humoral response modulation or
climination of agents or factors that prevent the response of
the immune system against this infection, In orderto prove
the protective role of antibodies in candidiasis, further
studies are necessary. Results of the study on cellular
immunity in oursurvey—which wasperformed by determi-
nation of the CD4/CD& ratio—-confirm the point that in
mucocutancous candidiasis, as the immune system fails 1o
become active, a change is not observed in the CD4/CD8
ratio, whereas in systemic infection in which candida organ-
isms appear in the blood, due to activation of the immune
system, the ratio of CD4/CD8 lymphocytes decreases rela-
tive to controls.

Our study also showed that concerning laboratory diag-
nosis. the indirect immunofluorescent test is not valid in
mucocutancous candidiasis but is a valuable diagnostic ool
in systemic candidiasis.
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