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Abstract 
Objective: In vitro and in vivo researches have shown that silver nanoparticles have more antimicrobial 
properties with a lower concentration than antifungal agents against candida vaginitis. Therefore, this 
study evaluated the therapeutic effect of silver nanoparticles (Nivasha spray15ppm) compared to 
clotrimazole 1% vaginal cream on candida vaginitis. 
Materials and methods: In this clinical trial study, 110 women with confirmed candida vaginitis randomly 
were divided into test (n=58) and control (n=52) groups. Silver nanoparticles spray with an applicator 
(Nivasha 15 ppm), and clotrimazole 1% were administered to test and control groups, respectively. 
Then, within ten days, post-intervention checkup and patient self-reported for treatment results were 
recorded in checklists and the data were analyzed statistically. 
Results: The improvement rate in test group (98.0%) was 1.44 times higher than in control (67.9%). 
Moreover, disease symptoms after the intervention (including unusual secretions, itching and burning, 
redness) in test group were significantly less than in the control, but there was no significant difference 
in the ratio of edema in two groups )p=0.071(. Furthermore, the average recovery time (days) of all 
symptoms in test group was lower than control (p<0.05). Finally, the rate of patients' satisfaction with 
the treatment process in the test group (76.9%) was more than control (46.6%) (p=0.004). 
Conclusion: Nivasha spray had more effectiveness compared to the clotrimazole 1%. Therefore, it can be 
used as an alternative drug in the treatment of Candida vaginitis. 
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1Introduction 
Vaginal infection or vaginitis is the most common 

                                                 
Correspondence: 

Dr. Maryam Kianpour 
Email: kianpour@mail.mui.ac.ir 

problem of women's diseases and is the cause of 

more than 10 million office visits per year (1). This 

disorder can occur at any age, but women of 

reproductive age are more susceptible to it. The most 

common symptoms of vaginal infection are itching, 
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change in color and amount of odorless secretions, 

pain or burning during urination, pain during 

intercourse, bleeding or spotting (2). Normally, a 

healthy vaginal environment is acidic enough as  

3.8-4.5 to prevent the growth of pathogens such as 

bacteria and fungi (3). Factors such as using 

inappropriate detergents change the acidity of the 

vagina and destroy the beneficial bacteria in the 

vagina which give chance for pathogenic agent to 

grow and cause infection in the place (4). In addition, 

factors such as long-term use of oral antibiotics that 

destroy the beneficial bacteria in the body, stress, 

sexual intercourse, hormonal changes (pregnancy, 

menopause), steroids, lack of personal hygiene, 

uncontrolled diabetes, and the use of drugs that are 

taken vaginally increase the risk of developing 

vaginal infection. Vaginal infection is associated with 

various side effects such as premature birth and low 

birth weight babies. The most common types of 

vaginal infections are fungal, bacterial and 

trichomonas vaginitis, which are mainly caused by 

candida species (albicans), bacteria (gardenerlla 

vaginalis), and parasites (trichomonas vaginalis), 

respectively (4). Bacterial vaginitis is caused by the 

entry and excessive growth of non-flora bacteria in 

the vaginal environment and is the most common 

infection of women of reproductive age (40 to 50%) 

(5). Trichomoniasis is transmitted through 

unprotected sex with an infected person and is more 

common in women than men (6). Candida vaginitis is 

the second most common cause of genital tract 

infection in women aged 20-50 years (7, 8). So that 

75% of women suffer from vaginal candidiasis at 

least once and 45% of women suffer from vaginal 

candidiasis twice or more during their lifetime. A 

limited number of women (5%) may also experience 

relapse and chronic infection (9). The occurrence of 

this disease is estimated to be approximately  

13 million cases per year (10), and the prevalence of 

this disease varies according to health, cultural and 

social factors. So that the rate of this infection has 

been reported in Turkey (17.04%) (11), Iraq (39%) 

(12) and Netherland (12.6%) (13) and in different 

regions of Iran (30-47%) (14). Candida albicans is 

responsible for 85-90% of candida vaginitis, and  

10% of infections are caused by other types of fungi 

that are usually more resistant to treatment (15). 

Candida normally exists in different parts of the 

body, such as the mouth, throat and skin, digestive 

tract and vagina, and works in a balanced state with 

other microorganisms, but if the balance of the body's 

normal flora is disrupted due to predisposing factors, 

an infection occurs (16). Also, fungal vaginitis, 

unlike the other two types of trichomonad and 

bacterial vaginitis, does not change the pH of the 

vagina (17) and is usually diagnosed by taking a 

history and examination, and in some cases by 

preparing a smear and culture from secretions (18). 

The treatment of vaginal infection depends on the 

cause of the infection. So that, tablets/cream/ 

metronidazole gel or cream/ clindamycin gel are 

prescribed for bacterial infection, antifungal cream 

for yeast infection, and metronidazole or tinidazole 

tablets for trichomoniasis (19). In recent years, 

Candida species have appeared as important cases of 

invasive infections, and its resistance to standard 

antifungal drugs and the prevalence of this disease 

are increasing, and the risks arising from it seriously 

threaten women's society (20). This organism is a 

serious problem due to its tendency to relapse, since 

it is much more difficult to control recurrent cases of 

infection (21). Also, the toxicity of antifungal drugs, 

the development of resistance in fungi, and drug 

interactions indicate the importance of investigating 

the therapeutic effects of new drug combinations 

(22). Nano biotechnology is one of the branches of 

nanotechnology science, so that in the field of 

nanotechnology, the processes of nanoparticle 

synthesis in the appropriate size and chemical 

structure are important (23). Nanostructures and 

nanoparticles in particular have unique physical and 

chemical properties that can be used to facilitate the 

management of antimicrobial drugs and to overcome 

some limitations in traditional antimicrobial treatment 

methods (22). Meanwhile, silver nanoparticles are 

one of the commonly used nanoparticles in 

nanotechnology and have many applications in 

biosensors, pharmaceutical and medical sciences. So 

that, they can be used as antibacterial and anticancer 

agents (24). Silver nanoparticles are small in size and 

spherical in shape, which easily pass through the cell 

membrane and cause cytotoxicity against a wide 

range of cells through oxidative stress, destruction of 

mitochondria and DNA, and induction of apoptosis 

(25), but silver nanoparticles are harmless in specific 

doses (26). According to Lotfali et al. (27), silver 

nanoparticles showed more antifungal effect 

compared to amphotericin B and fluconazole and it 

can be used as an antifungal drug against different 

species of candida (candida albicans, candida glabrata 

and candida tropicalis). 

Considering the physicochemical properties and 
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proving the antifungal effects of silver nanoparticles 

on clinical isolates of candida albicans cells in vitro 

and in vivo and since some common antifungal 

drugs have many side effects such as drug 

resistance, cancer and poisoning, silver 

nanoparticles are a new therapeutic option for the 

treatment of resistant cases of candidiasis, and its 

use can be considered as a drug candidate in the 

treatment of fungal vaginitis. Therefore, the present 

study was conducted to investigate the antifungal 

effect of 15ppm silver nanoparticles (Nivasha spray) 

compared to clotrimazole 1% cream on patients with 

candida vaginitis. 

Materials and methods 

In this clinical trial study, 110 definite candida 

vaginitis patients were studied from the Isfahan 

province, the center of the Islamic Republic of Iran. 

Random sampling was performed to complete the 

sample size. All patients were registered as  

known cases of candida vaginitis at the health and 

treatment centers and midwifery offices of the Isfahan 

University of Medical Sciences. The University’s 

ethics committee approved the study according  

to the current version of the Declaration of Helsinki 

with code number of IR.MUI.MED.REC.240084. 

Randomization of patients was done according to a 

preexisting list produced by a computer program. 

Then, patients were comprehensibly briefed and each 

of them signed a letter of informed consent and 

baseline data was obtained by a researcher-made 

questionnaire. The evaluation checklist also included 

two parts: recording clinical observations and 

recording laboratory results. So that all patients were 

carefully examined by two obstetricians and 

gynecologists, and patients' complaints were recorded 

in the symptom registration form and the clinical 

observations of the checklist. Laboratory results also 

were recorded in the form. In order to determine the 

infectious agent in people who had candida vaginitis in 

terms of the history of the disease and complaints, the 

status of secretions and vaginal pH, a sample was 

prepared from the secretions of the upper part and the 

side wall of the vagina using a sterile cotton swab, and 

it was drawn on a slide and sent to the laboratory (28). 

After confirmation of candida vaginitis, 110 patients 

with candida vaginitis were selected based on 

inclusion and exclusion criteria randomly divided into 

test (n=58) and control (n=52) groups and patients 

with a negative test were excluded from the study. 

Inclusion criteria were married women with 

positive vaginal smear for candida vaginitis (no other 

vaginal infections) with at least two symptoms of 

candida vaginitis (itching, burning and irritation, 

cheesy secretions, burning urine, painful intercourse), 

being literate, not pregnant/breastfeeding, not 

menopause, without chronic diseases such as 

hypertension and diabetes, not using herbal/chemical 

drugs and corticosteroids during the last two weeks, 

and lack of sensitivity to clotrimazole 1% cream (28).  

Exclusion criteria were pregnancy during 

treatment, menstruation at the time of the study, 

abnormal uterine bleeding, forced to use antibiotics to 

treat non-vaginitis systemic infections during 

treatment, failure to follow the correct method of 

treatment (forgetting to use the spray 2 times in a row 

and 4 times intermittent until the visit on the 10th 

day), occurrence of treatment complications, 

unwillingness to continue treatment and non-

cooperation in the follow-up (28, 29). 

Then, silver nanoparticles spray with an applicator 

under the Nivasha brand (containing 50 cc of silver 

nanoparticle solution with a concentration of 15 ppm 

and health code 9655068437941620, manufactured 

by Arad Nano Company) as a basic treatment for  

10 consecutive days and twice a day and 3 puffs each 

time was administered to the test group (29) and 

control group used clotrimazole 1% vaginal cream 

(®Canesten, Bayer plc Company) (one applicator at 

night for 7 nights) (28).  

Finally, the patients were asked to return to the 

center ten days after the completion of the 

intervention with a symptom registration form that 

was completed by the patients every day, and the 

effect of the spray and clotrimazole on the symptoms 

and signs of the disease was examined and recorded 

in the observation checklist and for the final 

confirmation of the presence or absence of candida 

albicans, re-smear from the patients was sent to the 

laboratory (28). 

Statistical analysis: All data were analyzed with 

SPSS software version 23. The categorical variables 

were summarized by frequency (percentage) and 

quantitative variables by mean ± standard deviation. 

The proportion of patients with clinical outcomes at 

the baseline was compared using chi-square test 

between test and control groups. Relative risk (RR) of 

the study outcomes (clinical outcome, cure, 

recurrence, and patient satisfaction) were calculated 

in test group compared to control. Mean time of 

improvement in terms of every outcome was 

calculated and compared using independent sample 
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T-test in two experimental groups. We used 

generalized estimating equation approach (GEE) to 

compare trend of self-reported symptoms 

improvement during ten follow-up days. The analyses 

of data were conducted based on the intention-to-treat 

perspective. P-value < 0.05 was considered significant. 

Results 

Comparisons of data of test and control groups: A 

total of 110 patients of Candida vaginitis (58 test and 

52 control) were included in the study.   

Mean age of all of patients was 37.57 and was not 

different between two groups, statically (p=0.754). 

Furthermore, the rate of have a job was 73.3% in test 

group and 82.7% in control group (p=0.264). 

Education level also was not statistically different 

between two groups (p=0.0588). 

Demographic characteristics of participants are 

presented in Table 1. At the baseline, the percentage 

of symptoms including leucorrhoea, itching and 

redness was not statistically different between the 

groups (p<0.05), while the percentage of edema was 

higher in test group than control (p=0.009). 

After intervention, according to the follow-up visit 

data, the cure rate was 98.0% in test group versus 

67.9% in control group, so that the chance of cure 

was 44% more in test group (RR=1.44, p<0.0001). 

Although, after the intervention, the rate of all 

symptoms decreased in both group, the post-

intervention rate of leucorrhoea, itching and redness 

was smaller in test group compared to control. 

However post-intervention edema rate was not 

statistically different between two study arms (2.0% 

in test group vs. 10.7% in control group, p=0.071).  

Although, one person in the test group expressed 

dissatisfaction with the use of the drug due to 

increased burning and itching and one person in the 

control group due to skin redness an inflammation, 

satisfaction rate was statistically higher among the 

patients allocated to test group compared to those 

allocated to control (76.9% vs. 46.6%, p=0.004) 

(Figure 1). Table 2 shows baseline (first visit) and 

follow-up (second visit) clinically-checked symptoms 

in the test and control groups. 

 

 
Figure 1: Flow Diagram 

 

Among the patients who had complaint about each 

specific symptom at the baseline, mean time (day) of 

treatment was statistically fewer in test group 

compared to control group (p<0.05, Table 3). The 

mean time of relief from leucorrhoea, itching, redness 

and edema was 4.18±2.24 (day), 3.70±2.44 (day), 

3.75±1.96, and 3.67+2.08 in test group while mean 

time of relief from these symptoms was more than 6 

days in control group (p<0.05). 

Along with clinical baseline and post-intervention 

checkup, self-reported symptoms were also asked 

patients during 10 sequential follow-up days. 
 

 

 

Table 1: Demographic characteristics of participants 

Variables Test (n=58) Control (n=52) Total P-value 

Age(year) 37.22+10.87 37.89+10.99 37.57+10.89 0.754 

Job status     

Employed 33(73.3) 43(82.7) 76(78.4) 0.264 

Unemployed 12(26.7) 9(17.3) 21(21.6)  

Education level     

Under diploma 15(31.9) 19(41.3) 34(36.6)  

Diploma 16(34.0) 15(32.6) 31(33.3) 0.588 

Upper diploma 16(34.0) 12(26.1) 28(30.1)  

Patients with positive

Culture (n=110)

Test group (n=58)

Received Nivasha

Withdraw in the second 

visit (n=2)

analysed (n=56), ITT

Control group (n=52)

Received Clotrimazole

Withdraw in the second 

visit (n=2)

analysed (n=50), ITT
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Table 2: The baseline and follow-up clinically-checked symptoms in two groups 

Symptoms Test (n=58) Control (n=52) chi-square  p RR 

n. event/n. total (%) n. event/n. total (%) 

Leucorrhoea        

First visit 46/52 (88.5) 49/58 (84.5) 0.37 0.544 0.13 

Second visit 2/50 (4.0) 17/56 (30.4) 12.47 <0.0001  

Itching        

First visit 42/52 (80.8) 47/58 (81.0) 0.001 0.972 0.24 

Second visit 3/50 (6.0) 14/56 (25.0) 7.08 .008  

Redness        

First visit 26/52 (50.0) 23/58 (39.7) 1.19 0.276 0.16 

Second visit 1/50 (2.0) 7/56 (12.5) 4.17 .041  

Edema        

First visit 24/52 (46.2) 13/58 (22.4) 6.92 0.009 0.19 

Second visit 1/50 (2.0) 6/56 (10.7) 3.25 .071  

Cure 49/50 (98.0) 38/56 (67.9) 16.31 <0.0001 1.44 

Failure 1/50 1(2.0) 18/56 (32.1)   0.06 

Satisfaction 40/46 (76.9) 27/45 (46.6) 8.51 0.004 1.65 
RR: relative risk 

 
 

Figure 2 shows the improvement rate of the 

symptoms among two study arms. GEE analysis 

revealed a steeper reduction rate of self-reported 

leucorrhoea (p for day × group effect =0.007), itching 

(p for day × group effect=0.02), redness (p for day × 

group effect=0.023) and edema (p for day × group 

effect<0.001) in test group compared to control. 

Discussion 

These days’ works on nanoparticles are being carried 

out using it as a therapeutic agent and among 

different nanoparticles, nanosilver is the most 

mentioned nanomaterial and is evolving as the most 

effective nanoparticle with variety of applications 

(30). Silver nanoparticles possess increased 

antifungal activity against Candida species (31). For 

this reason, in this study for the first time, antifungal 

activity of 15ppm silver nanoparticle spray (Nivasha) 

was studied in comparison with clotrimazole and it 

was found that the rate of improvement in test group 

is more than control group.  

These findings are in agreement with the studies 

conducted by other researcher (22, 32, 33) that 

showed the strong antifungal effects of silver 

nanoparticles with a diameter of 10 nm by disrupting 

the membrane structure of candida albicans isolated 

from patients with candida vaginitis in laboratory 

conditions.  

In vivo, similar results also were seen in 2021 by 

Jia et al study (34) explored the effect of silver 

nanoparticles (AgNPs) on fluconazole-

resistant candida albicans and the synergism between 

AgNPs and fluconazole more thoroughly and 

extensively. So that, AgNPs and fluconazole co-

treated mice had significantly lower average log10 

cfu/tissue compared with AgNPs or fluconazole-

treated mice in all disseminated stains, and the overall 

survival rate was significantly improved. 

In vitro, many studies also pointed to the effect of 

silver nanoparticles on candida albicans. 

 

Table 3: Mean time (days) of remission in terms of all symptoms 

Symptoms Test (n=58) Control (n=52) Total P-value 

Leucorrhoea (number) 45 47 92 <0.001 

4.18±2.24 7.28±2.41 5.76±2.79  

Itching (number) 40 46 86  

3.70±2.44 6.13±3.09 5.00±3.04 <0.001 

Redness (number) 24 24 48  

3.75±1.96 6.08±3.43 4.92±3.00 0.006 

Edema (number) 24 14 38  

3.67+2.08 6.79+3.81 4.82+3.18 0.002 
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Figure 2: Percentage of self-reported symptoms (A: leucorrhoea, B: itching, C: redness, D: edema) during 
the days of follow-up in the test and control groups 

 

For example, Nasralhi and colleagues (35) 

reported the significant antifungal activity of silver 

nanoparticles against two types of fungi, candida 

albicans and Saccharomyces cerevisiae, so that the 

electron microscope analyzes showed that this 

compound exerts its antifungal activity by disrupting 

the membrane potential and forming pores in the 

cytoplasmic membrane of the mentioned fungi. In 

another study, Carrizales and colleagues (36) also 

investigated the in vitro activities of two groups of 

antimicrobial agents alone and in combination with 

AgNPs against ten resistant clinical isolates (against 

several drugs) as well as their cytotoxicity and 

showed that infections caused by multidrug-resistant 

microorganisms can be treated using a synergistic 

combination of antimicrobial drugs and AgNPs. 

Also, there is differences in the prevalence of 

candida vaginitis that has been linked to risk factors 

such as high sexual activity, use of contraceptives, 

poor hygiene and antibiotics/ drug abuse as is 

common in the younger, more sexually active  

age-groups (37). So that, some studies have shown 

that the prevalence of candida increased significantly 

in women below 35 years. For example, Chiaka 

Mbakwem-Aniebo showed that the age group  

20-29 years had the greatest prevalence of candida 

species (37). Another similar study by Emeribe (38) 

reported the prevalence of candida albicans to be 

6.5% out of 200 individuals predominantly aged 20 to 

30 years. In contrast, mean age of all of our patients 

was 37.57 and was not different between two groups, 

statically. Similarly, Alo et al. study (39) observed a 

higher prevalence in the 36 to 40 age-group while the  

age-group 20 – 25 years had the lowest prevalence.  

In addition, Xianling Zeng (40) study showed that 

occupation, and educational level posed almost no 

effect on the occurrence of candidiasis, but the results 

of our study showed more occurrence of candidiasis 

infection in working people. Moreover, there was no 

statistically significant difference between the two 

groups in terms of other individual-social 

characteristics, including marital status, level of 

education, and occupation of the patient. 

In the present study, after the intervention, the rate 

of all symptoms decreased in both group, but the 

post-intervention rate of leucorrhoea, itching and 

redness was smaller in test group compared to 

control. Moreover, post-intervention edema rate was 
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not statistically different between two study arms. In 

agreement with our study, the results of Meneses 

study (41) also suggest that the silver nanoparticles in 

the starch showed different antifungal susceptibility 

patterns than clotrimazole. So that, clotrimazole as 

azole-type antimycotic drug interferes with the 

biosynthesis of ergosterol, which is an important 

component of the fungal cell membrane. 

Furthermore, studies showed that in most 

situations, it will take an average of 10 to 14 days for 

the candidiasis infection to clear up completely.  

For instance, the overall average duration of 

treatment for candidemia in Rola Husni study (42) 

was 14 days. Unlike other studies, the median time on 

treatment for our patients was 4-7 days and 

statistically was fewer in test group (4 days) 

compared to control group (7 days). Moreover, 

satisfaction rate in test group was statistically higher 

than the patients allocated to control but only one 

person in the test group and one person in the control 

group expressed dissatisfaction with the use of the 

drugs due to increased burning, itching, skin redness 

and inflammation. 

One of the strengths of the present study is the 

homogeneity of the study groups (in terms of 

intervening variables including age, education level, 

etc.) and the elimination of some of them by 

considering the inclusion and exclusion criteria, 

random assignment of control and test groups. 

Moreover, since none of the drugs showed any 

side effects, the total adherence for both groups was  

> 90% throughout the study and the 102 subjects 

completing the study reported taking all of the 

prescribed medication. Because of limitations of our 

study including the type of the study (case-control 

study), inability to blind study because of the 

interventional nature of the study, low sample size, 

and other possible factors, further studies should be 

performed in larger multivariable cohorts and 

controlled trials to express more precise evidence in 

the future and to generalize this idea to a larger 

population. 

Conclusion 

Considering the positive potential of Nivasha spray 

15ppm in the treatment of candidiasis, it can be 

suggested as a suitable drug for the treatment of 

candidiasis. 
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