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A localized vaginal allergic response in 
women with recurrent vaginitis 

Steven S. Witkin, PhD, Jan Jeremias, AB, and William J. Ledger, MD 
New York, N.Y. 

In women with recurring vaginitis, treatment of a vaginal Candida infection is not always 
accompanied by an alleviation of symptoms, and infection frequently reappears after termination 
of the chemotherapeutic agent. To determine whether an allergic reaction might be involved 
in symptom prolongation and susceptibility to reinfection, sera and vaginal washes from patients 
were examined for specific IgE antibodies. With RAST mod$ed to ELBA, anti-Candida albicans 
IgE was identt$ed in 18.8% of saline vaginal washes, but in only 6.1% of sera, obtained 
from 64 patients. Similarly, 25% of 16 patients were positive for vaginal fluid IgE, but only 
6.3% had serum IgE to their partners’ seminal juid. The detection of specijc IgE antibodies 
vaginally but not in the peripheral circulation suggested the occurrence of a localized vaginal 
hypersensitivity response. Vaginal fluid-derived IgE antibodies reactive with contraceptive 
spermicides or present in the particulate fraction of saline vaginal washes were also identijed. 
Vaginal jluids with IgE antibodies also contained detectable levels of prostaglandin E,. A 
vaginal allergic response can predispose to recurrent Candida infection by inducing prostaglandin 
E2 synthesis that suppresses cell-mediated immune responses. (J ALLERGY CLIN IMMUNOL 
I988;81:412-16.) 

Recurrent vaginitis is a common gynecologic prob- 
lem and a major frustration for both patients and cli- 
nicians. Most often the patient complains of vaginal 
itching or burning accompanied, in some cases, by 
intlammation and/or a nonodorous discharge. Vaginal 
cultures, Gram stains, or wet mounts demonstrate, 
most frequently, a Candida infection. Treatment with 
an antifungal medication brings only temporary relief; 
symptoms reoccur shortly after. 
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11 
PBS: Phosphate-buffered saline 

The reasons that some women, in the absence of 
obvious predisposing factors, such as endocrinopa- 
thies, recent antibiotic or steroid use, or pregnancy, 
are susceptible to recurring vaginal infections remain 
undetermined. Studies in our laboratory’s ’ and else- 
where3 have implicated a cellular immune system 
disturbance as a possible predisposing factor in some 
of these patients. In vitro incubation of peripheral 
blood mononuclear cells with Candida extracts re- 
vealed that lymphocytes from most patients with re- 
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current vaginitis who were tested exhibited a reduced 
proliferative response to Cundida, as compared to 
lymphocytes from control female patients.‘” In con- 
trast. patients’ lymphocyte responses to plant mito- 
gens were normal.‘~’ Furthermore, patients’ mono- 
nuclear cells blocked the response of control lympho- 
cytes to Cundida. ’ Analysis of the macrophage and 
lymphocyte components of the mononuclear cell prep- 
arations revealed that macrophages were required for 
the lymphocyte response to Candida and that patients’ 
lymphocytes responded normally to Candida when 
they were cocultivated with control macrophages. 
Conversely, in the presence of patients’ macrophages, 
control lymphocytes were rendered insensitive to 
Candidu.’ However, patients’ macrophages were 
demonstrated to be capable of supporting Candida- 
induced in vitro lymphocyte proliferation when a PG 
inhibitor, ibuprofen or indomethacin, was added to 
the culture.: 

These results suggested that patients’ macrophages 
responded to Candida by producing PG in sufficient 
quantities to suppress the patients’ lymphocyte re- 
sponse. PGEz, which is produced by macrophages,” 
is known to suppress the production of interleukin-2 
by T-lymphocytes, thereby preventing lymphocyte 
proliferation.5 Unlike bacterial infections in which hu- 
moral immunity is an important component of im- 
munologic defenses, protection against Candidu is 
solely dependent on the cellular immune system.’ 
Suppression of lymphocyte responses, therefore, will 
increase susceptibility specifically to Candida in- 
fection 

In an attempt to determine the mechanism(s) re- 
sponsible for the production of macrophage-derived 
PGE?, patients were tested for evidence of allergic 
responses. Histamine released as a consequence of an 
allergic reaction is known to activate suppressor cells 
that stimulate macrophages to produce PGE,.’ 

MATERIAL AND METHODS 
Premenopausal patients who complained of a recurring 

vaginitis (at least three separate episodes within a 12-month 
period), characterized by vulvovaginal pruritus, burning, 
and a nonodorous discharge, who had no history of diabetes, 
other endocrinopathies, iron deficiency, or hypocalcemia, 
and who were not currently using antibiotics or steroids, 
comprised our study population. Patients with bacterial vag- 
inosis or Trichomonas infection were excluded. Prior local 
and oral treatments with antifungal agents brought, at best, 
only temporary relief of symptoms. Apparently healthy pre- 
menopausal women, with no history of recurrent vaginitis 
or any of the excluding variables described above, were 
used as control subjects. Blood was collected by venipunc- 
ture from patients during an episode of acute vaginitis and, 

after clot formation, the serum fracrroc: N ,+ obt,~~ned bv 

centrifugation. Vaginal wash sampieh uert *.lJ)tkne~i by rn. 
stilling 5 ml of sterile saline into the po\tcrio~ vnpinu, rn~ring 
the solution with the vaginal sccrc:t~on~ k+:il d rtrr?lc srrah 
and retrieving the fluid with a syrmzrb. j’1:~: :+&c~ \here 
separated into soluble and particu!ate f:.a&~n hq. ~:cntrift~- 
gation at 5000 $ for 15 minutes. Semen \irt* iM~~rd by 
masturbation from patients’ male partners ,rnd c~mtrol do- 
nors. Sperm-free seminal plasma i*ar i+t;i:nr:.l t-=; differ- 
ential centrifugation of the fresh cjacul~~rt 411 I-apinnl 
washes and semen samples were cultured ?.sr ~~‘~dr& h\ 
incubation of aliquots on Sabouraud agar J.aratb 

All sera, vaginal washes, and hlzmer1 ~i@~a<, wire as- 
sayed on the day of collection ior Igt: snribodtcs to 
C. albitzrns and perennial ryegras\ with K.?ISI modified 
to ELISA (Kallestad Laboratorieb. .%Mw. ‘fxas I. The 
RAST-ELISA and not direct skin tchtlng nit’\ shorten to 
measure allergic responses, since skm tcqtirjg with Il’rm- 
didu extracts i\ not standardizcd. atx! x:~ri,i’:k rcst!lt\ arc 
obtained.’ 

IgE antibodies to seminal plasma and <rtmmc,rcial spcr-. 
micides were also detected by ELlSA, Stmrnai fluids 
(10 kg/ml) or contraceptive spermicides tSiH* p,g~ ml) were 
added, at the indicated final concentrations. 70 $1. I molil. 
Na bicarbonate buffer. pH 9.8. Aliquots 10. I n!!) were added 
to wells of a polystyrene microtiter plate x:ld incubated 
overnight at 4” C (seminal fluid) or at 3’- t;’ ,pcrmicidc). 
The next day, unbound components were remtrvcd by three 
washes with 0.2 ml of PBS containing 0.05“~ ‘l‘ween 211. 
Vaginal fluids or sera to be tested were serlalf! diluted from 
I:4 to I : 31, in PBS-Tween 20 and added to duplicate wells 
plus blank wells. The plates were covered wlth pamfilm and 
incubated in a 37” C water bath for 60 minurc-. ‘The wcilh 
were then again washed three timch with PBS--‘rweerr 20 
and, in order to quantitate bound IgE antihtxi~. i) 1 ml of 
a 1: 200 dilution in PBS-Tween 20 of alkaline &o\phatasc- 
conjugated antibody to human IgE (epsilon &in-specitic, 
Serotec, Bicester. England) was added to each well, After 
an additional O-minute incubation at 17” C’ th: we% were 
washed as described above, and 0.2 ml ot the aJkal!ne phos- 
phatase substrate, P-nitrophenyl phosphate t mgmi in 
diethanolamine buffer, pH 9.8) was added. I he devclop-- 
ment of a yellow color. proportional 10 Ipf! sc~ncentratiin3. 
was quantitated after 120 to 180 minutes by &termination 
of the optical density of the wells at 405 nun wttb an ELISA 
plate reader. All samples were assayed rn duplic *.str. atrd the 
mean value was taken. Duplicates differed 3) . E W/ix. 
Known positive and negative control samplc~ sI ~‘rc alwav\ 
assayed in parallel to the test samples. 

To measure IgE present in the particulate component of 
vaginal washes, the 5000 g pellet fractions frconl rhe saline 
vaginal washes were suspended in PBS and reccntrifuged, 
and the pellets were resuspended in the jamc !&‘er. The 
suspensions were then diluted 1 : 100 in Xa %carbonaie 
buffer, pH 9.X. and 0.1 ml aliquots were mcubater.i overnight 
in microtiter plate wells. Unbound component< were rc- 
moved by washing. and IgE present in the Jxxmd pelict 
components was determined with alkaline @:lbphataic- 
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TABLE I. IgE antibodies to Candida in vaginal fluids and sera 

Fluid No. positive (%) 

Vaginal fluid 11 (17.2) 
Serum 3 (6.2) 
Vaginal fluid and serum 1 (1.6) 

Paired vaginal fluids and sera from 64 patients were tested by a RAST-ELISA assay. 

Range (patientkontroll 

2.0-4.6 
2.0-8.2 
2.0, 2.7 

TABLE II. IgE antibodies to Candida and ryegrass in vaginal fluids 

Antigen No. positive (%I Range (patient/control) 

Candida 7 (15.6) 2.0-7.5 
Ryegrass 1 (2.2) 6.3 
Candida and rye grass 1 (2.2) 3.4, 2.4 

Vaginal fluids from 45 patients were tested by a RAST-ELISA assay. 

TABLE III. IgE antibodies in pellet fraction of 
vaginal washes 

Category No. tested 

Patients 118 
Controls 20 

No. positive 
I%) 

11 (9.3) 
0 

Saline vaginal washes were centrifuged at 5000 g. The pellet frac- 
tions were suspended and washed in PBS, diluted 1: 100 in Na 
bicarbonate buffer, pH 9.8, and bound to wells of a microtiter 
plate. Pellet-associated IgE was determined by ELISA. 

conjugated antibody to human IgE, as described above. 
A positive result (the boundary between specific and non- 

specific binding of alkaline phosphatase-conjugated anti-IgE 
to the samples) was defined as an optical density at least 
twice that obtained with the negative control sample. The 
range of positive values obtained was from two to 10 times 
the control level. 

PGE, levels in vaginal fluids were quantitated by a ra- 
dioimmunoassay (Seragen Inc., Boston, Mass.). The values 
were obtained from a standard curve with PGE, standards 
and antiserum to PGE,. The antiserum was 100% cross- 
reactive with PGE, ,6% cross-reactive with PGA,, and < 1% 
reactive with PGB, PGD, or PGF. 

RESULTS 
Paired vaginal fluids and sera from 64 patients were 

tested for IgE antibodies to Candida (Table I). Vagi- 
nal fluids from 12 women (18.8%) were positive; 
11 (17.2%) had detectable anti-Candidu IgE exclu- 
sively in their vaginal washes, whereas one patient 
(1.6%) also had anti-Candida IgE in her serum. Three 
patients (6.2%) had detectable antibody only in their 
sera. None of 20 control subjects were positive for 
anti-Candida IgE. No con-elation was observed be- 
tween the presence or absence of anti-Candida IgE 
and a positive vaginal culture for Candida. The finding 

in most patients of detectable levels of a specific IgE 
antibody in vaginal fluids but not in the general cir- 
culation suggested a localized vaginal immediate hy- 
persensitivity response. 

The specificity of the assay for anti-Candida IgE 
was evaluated by comparing, in 45 patients, levels of 
vaginal fluid IgE antibodies to Candida and to peren- 
nial ryegrass (Table II). Consistent with our earlier 
findings, eight of 45 patients (17.8%) had anti- 
Candida IgE in their vaginal fluids. Only one of these 
women and one woman negative for anti-Can&da IgE 
were positive for vaginal fluid-derived antiryegrass 
IgE. This supports the specificity of the assay and 
suggested that the results were not due to differences 
in nonspecific reactivity related to fluctuation in total 
IgE levels. 

The presence of IgE in the pellet fractions of vaginal 
washes from 118 patients and 20 control subjects was 
also determined (Table III). This fraction is com- 
posed principally of sloughed epithelial cells and the 
indiginous vaginal microbial flora. Eleven patients 
(9.3%), but no control subjects, had IgE associated 
with their vaginal pellets. Only one woman with 
IgE in her vaginal pellet was culture positive for 
C. albicans, whereas one other patient had vaginal 
fluid anti-Candidu IgE. These data suggested that 
women can manifest vaginal immediate hypersensi- 
tivity responses to allergens other than Candida. 

The vaginal pellets were also tested for bound 
IgG and IgA antibodies with alkaline phosphatase- 
conjugated antibodies to human IgG and IgA. None 
of the pellets with detectable IgE were also positive 
for IgG or IgA (data not presented). This verified that 
the alkaline phosphatase-conjugated antibody to hu- 
man IgE was, in fact, detecting IgE and not another 
immunoglobulin isotype. 

Paired vaginal fluids and sera from 16 patients were 
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TABLE IV. IgE antibodies to seminal fluid in vaginal fluids and sera 
---- .--.--.. _ .._. -- .- ._.. .._. 1 _..- 

Fluid No. positive (%) Range ~patieRt~~~~tr~1~ 
L-L-.“--- 

Vaginal fluid 3 (18.81 .’ i i : 

Serum 0 
Vaginal Ruid and serum 1 (6.31 :j, ,I .; 

-- -__ -- ..- .- .__ i _...^_ 
Paired vaginal fluids and sera from 16 patients were tested by an ELISA assay with 10 pg;ml of seminal BUW 

TABLE V. IgE antibodies to spermicides in 

vaginal fluids 
- 

Spermicide No. positive (%) 

Qrtho-Gynol* I (6.3) 
Qrtho-Gynol II 2 (12.5) 
Kamsesi 3 (18.8) 
Koromex gel 2 (12.5) 
Koromex jelly 5 (31.3) 

Vaginal fluids from I6 patients were tested by an ELBA assay 
using 0.5 mg/ml spermicide. In all, 8 of 16 (50%) patients were 
positive with at least 1 of the spermicides. 

*Advanced Care Products, Div. of Ortho Pharmaceutical Corp., 
Raritan, N.J. 

+Julius Schmid. Inc., Little Falls, N.J. 

also tested for antibodies to their partners’ seminal 
fluid (Table IV). The patients tested were those who 
reported a possible association between coitus and 
vaginitis: vaginal itching, inflammation, and dis- 
charge after intercourse. Four patients (25%) con- 
tained detectable levels of antiseminal fluid IgE in their 
vaginal fluids; in three of these cases (18.80/o), the 
antibodies were not found in the peripheral circula- 
tion. No patient had antiseminal fluid antibodies only 
in serum. No control vaginal fluid was positive for 
antiseminal fluid IgE. None of the vaginal fluids with 
antiseminal fluid IgE were positive for anti-Candida 
IgE. The reactive semen samples were all culture neg- 
ative for Candida. These results again supported the 
concept of a localized vaginal allergic response. 

Another additional 16 patients who used a dia- 
phragm and spermicide for contraception were ana- 
lyzed for vaginal fluid IgE antibodies to five com- 
mercially available spermicides (Table V). Eight pa- 
tients (50%) had vaginal fluid IgE to at least one of 
the spermicides. In this limited sample, a contracep- 
tive jelly. Koromex (Holland-Rantos Co., Inc., Tren- 
ton, N .J. ), appeared to be the most allergenic prep- 
aration. None of the control women were positive for 
IgE antibody for sperrnicide. 

To determine whether vaginal immediate hypersen- 
sitivity responses were associated with production of 
PGE?, as is observed in other allergic states, levels of 
PGEz were quantitated in selected patients’ vaginal 
fluids (Table VI). Of the 19 samples examined, PG 

TABLE VI. Prostaglandin E in vagina! 

wash fluids 
.-_.- - ._..- ~_.--. 

Vaginal fluid PGE, 
Patient W (t&Q.1 ml) 

268 Vaginal pellet i !I! 
217 Vaginal pellet. j i j 

Candidu 
309 Candida Qi 
285 Candidu ;I 
264 Candida .b I 1 
211 Vaginal pellet, k 

Cmdida 
276 Candida 3 
236 Vaginal pellet ‘: 
27s None . “, 

279 None . i 

280 None / i 

2x1 None . : 

287 None ,J ; ., 
288 None 
239 None . ii 

305 None I .% 

307 None ; 

318 None -5 

319 None , “T 
---.“-.. _- ----- 

was detected only in those samples that also contained 
IgE antibody. Since PGE, production is associated 
with an inhibition of Candida-induced lymphocyte 

proliferation,2 a vaginal allergic response can be 
viewed as increasing a person’s susceptibiliry to Cutl- 

didu infection. 

DISCUSSION 
Vaginal manifestations of allergic responses have 

received scant attention in the literature. A new major 
textbook on allergy does not mention vaginitis at all 
in its index.Y A few investigators have linked the oc- 
currence of vaginitis with seasonal pollen aHergy”” or 
allergy to C. albicans.“.‘” In these articles, byposen- 
sitization with pollen or Candida extracts alleviated 
the vaginal symptoms in some patients. A substantial 
number of women with recurrent vaginifis. who were 
treatment failures, were demonstrated in the present 
study to have 1gE antibodies in their vaginal fluids., 
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but not in their sera, reactive with C. albicuns, per- 
enniel ryegrass, spermicides , or as yet uncharacterized 
components present in their vaginas or in their part- 
ners’ seminal fluid. These findings suggest that the 
induction of a localized vaginal allergic response in 
some women with recurrent vaginitis may be involved 
in the etiology of this disorder. 

In women with an allergy-induced vaginitis who do 
not manifest a hypersensitivity to Cundidu, a Candidu 
vaginal infection can arise merely as a secondary op- 
portunistic infection and not the etiologic factor for 
their vaginitis. However, when a vaginal immediate 
hypersensitivity to Can&da is manifested in sensitized 
women, a Cundidu infection can be observed as per- 
petuating and promoting its existence. In either case, 
the vaginal allergic response, through the generation 
of PGE?, would induce a transient and localized in- 
hibition of cell-mediated immunity. An intact cellular 
immune system is essential to prevent the vaginal 
overgrowth of Cundidu. Therefore, in these patients, 
treatment with antifungal medications might be ef- 
fective in eradicating the present overgrowth of Can- 
didu but, without consideration of underlying hyper- 
sensitivities, the patients will remain susceptible to 
reinfection when antibiotic therapy is terminated. In 
this regard, recurrent oral candidiasis has been re- 
ported to occur after ingestion of a banana in a female 
subject with banana hypersensitivity. I4 

A vaginal-specific allergic response can be elicited 
in several ways. The observation that several women 
had IgE antibodies to particulate components of their 
own vaginal washes and/or to C. ulbicuns or semen 
suggests that genital tract-associated microorganisms 
or their products may act as allergens in some cases. 
Seminal fluid components,‘5 medications taken by the 
husband and present in his semen,‘6, ” spermicides or 
other chemicals introduced into the vagina, or present 
on such products as toilet tissue, soaps, tampons, or 
sanitary napkins, may also induce hypersensitivity re- 
actions. In addition, allergens, such as pollen, dust, 
animal hairs, or even food particles can be inadver- 
tently introduced into the vagina by the fingers. 

In women with recurrent vaginitis, questioning 
about hypersensitivities and testing for vaginal allergic 
manifestations appear warranted. Some, but not most 
of our patients, complained of allergic rhinitis or food 
or drug sensitivities. Testing for total IgE levels in 
sera or vaginal fluids appeared not to be a reliable 
predictor of specific vaginal sensitivities (unpublished 
data). The ideal treatment is to identify the causative 
allergen and eliminate its contact with the vagina. In 
our experiences this has necessitated condom usage 
by male partners when the female patient is sensitized 
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to semen or her husband’s medications or to an avoid- 
ance of spermicides. In cases in which the allergen(s) 
remains unknown, treatment with antihistamines 
brings symptomatic relief and a diminution in the vag- 
inal discharge in most patients with vaginal fluid IgE 
antibodies. This further supports the hypothesis that 
the symptoms of vaginitis are due to immediate hy- 
persensitivity responses. The value of hyposensiti- 
zation in the treatment of recurrent vaginitis remains 
unproven but, pending improvements in methodology 
and standardization, may ultimately provide the best 
therapy. 
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