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Abstract 

Purpose: To investigate the clinical effect of a combination of sodium bicarbonate sitz bath prescription 
and vaginal nystatin suppository in the treatment of patients with fungal vaginitis.  
Methods: Ninety patients with mycotic vaginitis admitted to Tianchang Hospital of Traditional Chinese 
Medicine from April 2018 to April 2019 were selected and divided into control group (vaginal sitz bath 
with 5 % sodium bicarbonate solution, n = 45) and study group (vaginal nystatin suppository in addition 
to vaginal sitz bath with 5 % sodium bicarbonate solution, n = 45) based on the order of admission. The 
therapeutic effectiveness of the two treatments was compared with respect to time of relief of various 
clinical indicators, incidence of adverse reactions, rate of recurrence after 3 and 6 months of drug 
withdrawal, and vaginal pH.  
Results: The time taken to relieve itching was longer in the control group (5.21 ± 2.12 days) than in the 
study group (3.74 ± 2.03 days; p <0 .05). There was a higher recurrence rate of itching in the control 
group after drug withdrawal for 3 and 6 months than in the study group (p < 0.05). Total treatment 
effectiveness was significantly higher in the study group than in the control group (p <0 .05). However, 
the incidence of adverse reactions was comparable in the two groups (p > 0.05). Vaginal pH 
significantly improved (less acidic) in the study group, when compared to the control group (p < 0.05). 
Conclusion: Application of a combination of vaginal sitz bath using 5 % sodium bicarbonate solution 
and vaginal nystatin suppository is effective in the treatment of fungal vaginitis. The combination 
produces a favorable vaginal pH environment and low recurrence of infection. However, the combined 
treatment should be subjected to further clinical trials prior to application in clinical practice. 
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INTRODUCTION 
 

Fungal vaginosis, also known as vulvovaginal 
candidiasis, is a common vulvovaginal 
inflammation caused by Candida [1,2]. 
Approximately 80 to 90 % of fungal vaginosis are 

triggered by Candida albicans which thrives in 
the vaginal acidic environment as a result of its 
suitability for fungal growth [3]. When acidity 
increases in the vagina, there is rapid 
multiplication of Candida albicans, resulting in 
inflammation. Fungal vaginosis is a common 
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disease in gynecology, and it occurs 
predominantly in women of childbearing age. 
According to statistics, approximately 75 % of 
women experience the disease at least once 
throughout life, while 45 % of women experience 
it twice or more [4-6]. The rising prevalence of 
fungal vaginosis imposes detrimental impacts on 
the work, lives and physical and mental health of 
women. 
 
In recent years, widespread application of 
antibiotics and corticosteroids has led to 
increased incidence of fungal vaginitis symptoms 
such as leucorrhea, itching and burning of the 
genitals, sleeplessness, and unbearable agony 
[7,8]. Yet, there are no ideal and effective 
treatment strategies for improving the prognosis 
of the disease [9,10]. Therefore, this trial was 
aimed at seeking a practical strategy for the 
prevention and treatment of fungal vaginitis by 
investigating the effectiveness of vaginal sitz 
bath using 5 % sodium bicarbonate solution in 
combination with vaginal nystatin suppository in 
the treatment of fungal vaginitis. 
 

METHODS 
 
Subjects 
 
Ninety patients with fungal vaginitis who were 
treated in Tianchang Hospital of Traditional 
Chinese Medicine from April 2018 to April 2019 
were found eligible as participants in the study. 
They were randomly and equally divided into 
control group (n = 45) and study group (n = 45), 
based on the order of admission. Patients in the 
control group were aged 20 - 51 years (mean 
age = 38.24 ± 5.12 years), with disease course 
of 1 - 8 weeks (mean duration of disease = 3.12 
± 2.01 weeks). Subjects in the study group were 
aged 21 - 51 years (mean age = 37.92 ± 5.04 
years), with disease duration of 1 - 8 weeks 
(mean duration of disease = 3.24 ± 1.98 weeks). 
Baseline data were comparable in the two 
groups, as shown in Table 1. 
 

Ethical considerations 
 
This trial was reviewed and approved by the 
ethic committee of Tianchang Hospital of 
Traditional Chinese Medicine (approval no. 
TC20298). In addition, this trial was conducted 
as per the protocol of Helsinki Declaration [9]. 
 
Inclusion and exclusion criteria 
 
Patients were considered eligible if they had 
visible symptoms of vulvar and vaginal itching, 
dysuria, frequent urination, dyspareunia, and 
cheese-like leucorrhea or bean dreg-like 
leucorrhea. In contrast, patients who were 
pregnant or intending to get pregnant, and those 
who had vulvar and vaginal ulcers or diabetes, 
were considered ineligible. 
 
Treatments 
 
The control group was given vaginal sitz bath 
with 5 % sodium bicarbonate solution, once daily 
for 14 consecutive days, while the study group 
was given vaginal nystatin suppository (500,000 
U) in addition to vaginal sitz bath with 5 % 
sodium bicarbonate solution, once a day, for 14 
consecutive days. Treatment effectiveness and 
disease recurrence 3 and 6 months after drug 
withdrawal were determined and compared 
between the two groups. 
 
Evaluation of parameters/outcomes 
 
Primary outcomes 
 
Total treatment effectiveness 
 
The clinical symptoms of patients were evaluated 
14 days after treatment, and the symptoms were 
rated under four grades: Cured, markedly 
effective, effective and ineffective. A patient was 
considered cured if the clinical symptoms 
disappeared, and microscopic examination 
showed no mold in the vaginal secretion. 

Table 1: Comparison of general data of the two groups of patients {n (%)} 
 

Parameter Control group Study group t or ꭓ² P-value 

Age (years) 38.24 ± 5.12 37.92 ± 5.04 0.299 0.766 

Course of disease (weeks) 3.12 ± 2.01 3.24 ± 1.98 -0.285 0.776 

Marital status     0.655 

Married  31 29   

Single  14 16   

Educational background   0.271 0.602 

Junior high school and below 18 16   

High school 15 15   

University and above 12 14   
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Treatment was considered markedly effective if 
vulva and vaginal itching were significantly 
mitigated, symptoms of urinary tract irritation and 
vaginal swelling and bleeding were basically 
absent, and vaginal secretion showed no mold 
under microscopic examination. If vulvar and 
vaginal itching were reduced, and symptoms of 
urinary tract irritation were relieved in the 
presence of slight vaginal redness and bleeding, 
with microscopic evidence of mold in vaginal 
secretions, the treatment was regarded as 
effective. However, treatment was deemed 
ineffective if the various symptoms were not 
mitigated, or if they became exacerbated. 
 
Recurrence after drug withdrawal 
 
Recurrence was deemed to have occurred if 
after treatment, the clinical symptoms and signs 
disappeared, and microscopic examination 
showed no mold in vaginal secretions, but the 
symptoms re-appeared after 3 or 6 months. 
 
Time taken for relief of various clinical indicators  
 
It includes the times taken for the 
disappearances of symptoms of abnormal 
leucorrhea, genital itching, waist and abdominal 
pain, and burning pain during urination). 
 
Secondary outcomes 
 
Occurrence of adverse reactions (nausea, 
burning sensation in vagina, vaginal dryness, 
dizziness, and headache), time taken for 
remission of itching symptoms after treatment. 
and vaginal pH values. In the determination of 
vaginal pH, after rinsing the vagina, samples of 
vaginal secretions were collected before and 
after treatment. The pH of each sample was 
measured with pH test paper. 

Statistical analysis 
 
Data analysis was done using SPSS version 
22.0 software. Measurement data are expressed 
as mean ± standard deviation (SD), while two-
group comparison was carried out with Student’s 
t-test. Count data are presented as numbers (n), 
and comparison between the two groups was 
done using chi-square (ꭓ2) test. Significant 
difference was fixed at p ˂ 0.05. 
 

RESULTS 
 
Remission times of various clinical indicators  
 
In the control group, the times taken for 
disappearance of symptoms of abnormal 
leucorrhea, genital itching, waist and abdominal 
pain, and burning pain during urination, as well 
as the time taken for recovery from disease were 
longer than the corresponding times in the study 
group (2.61 ± 0.52 days vs. 1.50 ± 0.22 days, 
4.11 ± 0.45 days vs. 2.32 ± 0.47 days, 5.70 ± 
0.31 days vs. 3.21 ± 0.62 days, 4.26 ± 0.44 days 
vs. 2.15 ± 0.34 days, and 7.62 ± 0.47 days vs. 
5.36 ± 0.23 days, respectively; p < 0.05). These 
results are shown in Table 2. 
 
Adverse reactions 
 
In the control group, there was 1 case of nausea, 
1 case of vaginal burning, no vaginal dryness, 
and 1 case of dizziness and headache. In the 
study group, there was 1 case of nausea, no 
vaginal burning sensation, and 1 case of vaginal 
dryness, but there were 2 cases of dizziness and 
headache. The safety profiles in the two groups 
were similar {3 (7 %) vs. 4 (9 %)}. These data are 
shown in Table 3. 

 
Table 2: Comparison of the remission time of various clinical indicators between the two groups of patients 
(days, mean ± SD, n = 45) 
 

Group  

Time taken for 
disappearance 
of leucorrhea 

symptoms 

Time taken for 
disappearance of 

genital itching 
symptoms 

Time taken for 
disappearance of 
abdominal pain 

symptoms 

Time taken for 
disappearance of 

burning pain 
during urination 

Time taken for 
recovery 

Control 2.61 ± 0.52 4.11 ± 0.45 5.70 ± 0.31 4.26 ± 0.44 7.62 ± 0.47 
Study  1.50 ± 0.22 2.32 ± 0.47 3.21 ± 0.62 2.15 ± 0.34 5.36 ± 0.23 
t 13.188 18.454 24.097 25.455 28.973 

P-value ＜0.001 ＜0.001 ＜0.001 ＜0.001 ＜0.001 

 
   Table 3: Comparison of adverse reactions in the two groups of patients (n (%)} 
 

Reaction type Control group (n=45) Study group (n=45) ꭓ² P-value 

Nausea 1 1 - - 
Vaginal burning 1 0 - - 
Vaginal dryness 0 1 - - 
Dizziness and headache 1 2 - - 
Total  3 (7%) 4 (9%) 0.155 0.694 
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Vaginal pH  
 
Vaginal pH values were similar in the two groups 
before treatment (4.41 ± 0.33 vs. 4.36 ± 0.37). 
However, after treatment, the study group had 
markedly less favorable vaginal pH for fungal 
growth than the control group (4.81 ± 0.25 vs. 
5.44 ± 0.16; p < 0.05). These results are shown 
in Table 4. 
 
Table 4: Comparison of vaginal pH between the two 
groups of patients (mean ± SD, n = 45) 
 

Group  

Vaginal pH 

Before 
treatment 

After 
treatment 

Control 4.41 ± 0.33 4.81 ± 0.25 
Study  4.36 ± 0.37 5.44 ± 0.16 
t 0.505 3.192 

 p 0.615 ＜0.01 

 
Disease recurrence rate at 3 and 6 months 
after drug withdrawal  
 
After 3 months of drug withdrawal, there were 14 
cases of recurrence in the control group (31 % 
recurrence), and 3 cases of recurrence in the 
study group (7 % recurrence). After 6 months of 
drug withdrawal, recurrence occurred in 17 
patients in the control group (38 % recurrence), 
while 5 patients (11 %) had recurrence in the 
study group. The control group had higher % 
recurrence in patients after drug withdrawal for 3 
and 6 months, than the study group (p < 0.05). 
These results are shown in Table 5. 
 
Total treatment effectiveness  
 
There was significantly higher total treatment 
effectiveness in the study group than in the 
control group (p < 0.05; Table 6). 
 

DISCUSSION 
 
Fungal vaginitis, a common genital tract infection  

in obstetrics and gynecology, is caused by 
Candida albicans infection. Due to its unique 
anatomy, the vagina is open to the outside, a 
feature which predisposes it to infection and 
fungal vaginitis. There are many contributing 
factors to fungal vaginitis. Some of these factors 
comprise contact infections from polluted public 
toilets, bathtubs and towels, as well as the use of 
unclean toilet paper. Moreover, some patients 
use antibiotics and estrogens, while some 
frequently use medicinal lotions to lavage the 
vagina: these practices destroy the normal 
vaginal acid-base environment in the long run, 
thereby enhancing the proliferation of vaginal 
Candida [11]. 
 
The vagina is an acidic environment, with pH 
range of 4.5 to 5.5. Candida albicans grows 
optimally in an environment with pH range of 4 to 
4.7. Therefore, vaginal pH can be adjusted to 
inhibit the growth of vaginal Candida albicans 
[12]. In this study, the vaginal pH values of the 
two groups of patients were compared before 
and after treatment. The results showed that 
after treatment, the vaginal pH value of patients 
in the study group was significantly less acidic 
than that of the patients in the control group. 
These results suggest that the use of sodium 
bicarbonate sitz bath prescription in combination 
with vaginal nystatin suppository effectively 
improved the vaginal pH values of patients and 
reduced the growth of vaginal Candida albicans 
[13-15]. The mainstay of treatment for fungal 
vaginitis is to apply local or systemic antifungal 
drugs. Nystatin is a polyene antifungal drug with 
outstanding antibacterial effect against Candida. 
It binds to sterols on the fungal cell membrane, 
reduces the permeability of the cell membrane, 
and exerts an antifungal effect due to loss of cell 
contents [16]. The results obtained in this study 
indicate that the combined use of 5 % sodium 
bicarbonate solution for vaginal sitz bath and 
vaginal nystatin suppository yielded a promising 
outcome in terms of effectiveness, reduction of  

 
Table 5: Comparison of recurrence rate 3 and 6 months after drug withdrawal between the two groups {(n (%)} 
 

Group  N 
3 months after drug 

withdrawal 
Recurrence 

6 months after drug 
withdrawal 

Recurrence 

Control 45 14 31% 17 38% 

Study  45 3 7% 5 11% 
ꭓ² - 8.775 - 8.663 - 
P-value - 0.003 - 0.003 - 

 
Table 6: Comparison of total treatment effectiveness between the two groups {(n (%)} 
 

Group  N Cured Markedly effective Effective Ineffective Total 

Control 45 18 (40%) 9 (20%) 10 (22%) 8 (18%) 37 (82%) 
Study 45 26 (58%) 11(24%) 6 (13%) 2 (4%) 43 (96%) 
ꭓ² - - - - - 4.05 
P-value - - - - - 0.044 
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recurrence, and shortening of time of relief of 
itching, as well as mitigation of abnormal 
leucorrhea, genital itching and burning pain 
during urination. These findings are consistent 
with reports in previous studies [17,18]. 
Therefore, there is need for good hygiene habits, 
prevention of mold growth, adoption of regular 
exercise habits, and reasonable intake of 
nutrients in order to boost immunity and enhance 
resistance to fungal infection. Interestingly, there 
was no significant difference in incidence of 
adverse reactions between the two groups. This 
indicates the good safety profiles of the two 
treatments. 
 

CONCLUSION 
 
The combined application of vaginal sitz bath 
using 5 % sodium bicarbonate solution and 
vaginal nystatin suppository is effective and safe 
in the treatment of fungal vaginitis. However, the 
combined treatment should be subjected to 
further clinical trials prior to application in clinical 
practice. 
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