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Vaginal infection is defined as vaginal microbiota dysbiosis where one or more microbes are dominant to the other
microbes present in the vagina. The symptoms of vaginal infection include abnormal vaginal discharge, burning sensation,
itching, irritation, and discomfort. Nevertheless, some women with vaginal infection present with fewer symptoms whereas
some cases were found to be asymptomatic.
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| 1. Introduction

Vaginal infection is a global health issue commonly seen in women at reproductive age. It generally includes bacterial
vaginosis (BV), vulvovaginal candidiasis (VVC), and trichomoniasis&. In 2019, BV was the most prevalent vaginal
infection and it was estimated to affect 5% to 70% of the women worldwidel2l. Studies in 2018 stated that there were
around 30% of women aged 14 to 49 were affected in the USEIE, The data also mentioned that women who began to
engage in sexual intercourse activity at a young age, are commercial sex workers, are unmarried, or had multiple sex
partners are more prone to BVE. In a healthy vagina, Lactobacillus sp. is present predominantly and it is responsible for
producing lactic acid through hydrogen peroxide production in order to maintain the acidity of the vagina. This acidic
environment protects the vagina by suppressing the growth of other microorganisms. BV has occurred when the
Lactobacillus sp. is replaced by other vaginal flora such as Staphylococcus sp., Peptostreptococcus sp., Gardnerella
vaginalis, Mycoplasma hominis, and the Enterobacteriaceael®. The prevalence of vaginal infections varies based on
different demographic parameters. A study in Ethiopia showed a contrary result where candidiasis instead of BV was the
most common vaginal infection followed by trichomoniasis. Candidiasis is mostly caused by Candida sp. whereas
Trichomonas vaginalis infection causes trichomoniasis. This study also found that the prevalence of vaginal infections was
comparatively higher in non-pregnant women than pregnant women. Moreover, they found that women at the age of 40
and above were more susceptible to BV due to the reduction of oestrogen thus altering the living environment of the
Lactobacillus sp. W[1]. Although vaginal infection may be asymptomatic or present with mild symptoms, the untreated
vaginal infection can result in severe gynaecologic and obstetric complications. It also greatly increases the risk of
acquiring sexually transmitted infections (STIs) such as acquired immunodeficiency syndrome (AIDS) €,

| 2. Type and Treatment

Vaginal infections have been recognised as a global reproductive health issue that has affected a high number of women
at reproductive age. Most of the reported cases are of microbial origin such as pathogenic bacteria, parasites, fungi, or
viruses. These vaginal infections are associated with several discomfort and complications that reduce the self-esteem
and quality of life of the women. The common types of infection include BV, VVC, trichomoniasis, human
immunodeficiency virus (HIV) infection and human papillomavirus (HPV) infectionld.

BV is characterised by an overgrowth of anaerobic and microaerophilic bacteria, including Gardnerella vaginalis,
Atopobium vaginae, Bacteroides spp., etc.BII2I19 Being the most prevalent form of vaginitis, BV shows a high global
prevalence, ranging from 23% to 29% across regions. Risk factors for developing BV include douching, sexual
intercourse, and poor personal hygiene. Furthermore, BV can be symptomatic or asymptomatic. Infected women usually
show symptoms such as thin white vaginal discharge with fishy odour, itchiness, and irritationBlIl&I12  patients are
exposed to complications such as adverse obstetric outcomes and risk of acquiring STIsEILALS  Generally, BV is
diagnosed using the Nugent criteria, Amsel criteria, or Hay—Ison criteria@3l The recommended antimicrobial

formulations are oral metronidazole, oral clindamycin, oral tinidazole, metronidazole gel, clindamycin cream and
clindamycin ovules4ILS][16]117]



VVC is a fungal infection caused primarily by Candida albicans. It is estimated that nearly 75% of women will experience
at least one episode of VVC in their lifetimel8Il1820 The high occurrence has been related to a patient's sexual and
hygienic habits, the use of hormones and antibiotics, pregnancy, and immunosuppression. Symptoms of VVC include
abnormal vaginal discharge, dysuria, dyspareunia, and vaginal sorenessi82l Moreover, the management of VVC is
mainly indicated for women with symptomatic infection. Most of the patients respond favourably to oral and topical azole
therapies such as fluconazole, clotrimazole, miconazole, tioconazole, butoconazole and terconazolel9l2L1[22][23]

Trichomoniasis is caused by a protozoan parasite, Trichomonas vaginalis. It is a widespread non-viral STI that affected
around 5.3% of women worldwide in 2016, with the majority of the cases being asymptomaticl24l25]. |n symptomatic
cases, patients may present with yellow-green vaginal discharge, lower abdominal pain, dysuria, and vulvar irritation[J[24],
The infection has been associated with infertility, poor pregnancy outcomes and STls acquisitionld124l26] The mainstay
treatment for trichomoniasis is oral metronidazole and tinidazole. Topical formulations are not recommended as they are
often insufficient for complete disease eradication, resulting in lower cure rates as compared to the oral formulations2Z(28],

HIV infection is one of the commonest viral STIs. It is estimated that approximately 38 million people were living with HIV
at the end of 201922, Populations who are at elevated risk of infection are intravenous drug users, sex workers,
transgender people and men who have sex with men2239 Hv-infected patients usually develop symptoms such as
fever, myalgias, and swollen lymph nodes. Additionally, the infection contributes to complications such as liver
dysfunction, tuberculosis, and AIDSBABLUBABE |y Malaysia, the available antiretroviral drugs are: (1) nucleoside or
nucleotide reverse transcriptase inhibitors (e.g., tenofovir); (2) non-nucleoside reverse transcriptase inhibitors (e.g.,
nevirapine); (3) protease inhibitors (e.g., ritonavir); (4) integrase inhibitors (e.g., raltegravir); (5) CCR5 antagonist (e.g.,
maraviroc), and (6) fusion inhibitors (e.g., enfuvirtide)24,

HPV infection among the vaginal conditions is another common form of viral invasion that resulted in nearly 84% of new
cases worldwide in 20182, Invasion of HPV occurs in the cervical squamous epithelium, particularly the basal layer. The
viral particles are retained in the form of episomes in the basal layer, where numbers of virions are increased through the
differentiation of epithelial cellsi2ll. As the initial response to the acute infection of HPV is mediated by the antimicrobial
peptide producing epithelial cells and mucosal natural killer cells, the majority of patients experience mild symptoms
during the initial stage of HPV infection such as the development of genital warts. However, infection of high-risk HPV can
escape the adaptive and innate immune system of the body. The long-lasting infection causes patients to be vulnerable to
implications, including cervical cancer, vaginal cancer and oropharyngeal cancerBl28l According to the World Health
Organisation (WHO), vaccination is the most effective approach in cervical cancer prevention. Cryotherapy is suggested
in the management of precancerous lesions/2ZE8],

Despite the availability of treatment, persistent or recurrent infection remains the greatest challenge of vaginal
infections!23I201[341(391[40]  Thjs reflects a possibility of treatment failure or reinfection which may be due to the following
factors: (1) the presence of antimicrobial-resistant strains; (2) sharing common clinical presentations with other form of
vaginitis, leading to misdiagnosis, or (3) poor patient adherence resulting from the limitations of available formulations&E2!
[41]42][43][44][45][46][47]  p]| information has been summarised in Table 1.

Table 1. Type, symptoms, underlying causes, risk factors, diagnosis and treatment of vaginal infections.
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Trichomoniasis o and sexually lower abdominal . along with this
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transmitted infections  pain, dysuria, and ) topical
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(STIs) acquisition vulvar irritation formulation for
metronidazole
Fever, myalgias,
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Human associated with . . )
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immunodeficiency . o intravenous drug ) Detection of o
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infection transgender people, ) .
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lower socioeconomic Prophylaxis by
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References

parity,
immunosuppression

Trichloroacetic
acid etc.

1. Mulu, W.; Yimer, M.; Zenebe, Y.; Abera, B. Common causes of vaginal infections and antibiotic susceptibility of aerobic
bacterial isolates in women of reproductive age attending at Felegehiwot referral Hospital, Ethiopia: A cross sectional
study. BMC Womens Health 2015, 15, 42.

2. Balkus, J.E.; Srinivasan, S.; Anzala, O.; Kimani, J.; Andac, C.; Schwebke, J.; Fredricks, D.N.; McClelland, R.S. Impact
of periodic presumptive treatment for bacterial vaginosis on the vaginal microbiome among women participating in the
preventing vaginal infections trial. J. Infect. Dis. 2017, 215, 723-731.

3. Kairys, N.; Garg, M. Bacterial Vaginosis; StatPearls Publishing: Treasure Island, FL, USA, 2020; Available online:
https://www.ncbi.nlm.nih.gov/books/NBK459216/

4. Jain, J.P; Bristow, C.C.; Pines, H.A.; Harvey-Vera, A.; Rangel, G.; Staines, H.; Patterson, T.L.; Strathdee, S.A. Factors
in the HIV risk environment associated with bacterial vaginosis among HIV-negative female sex workers who inject
drugs in the Mexico-United States border region. BMC Public Health 2018, 18, 1032-1042.

5. Eastment, M.C.; McClelland, R.S. Vaginal microbiota and susceptibility to HIV. AIDS 2018, 32, 687-698.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Eliza Ranijit; Bijendra Raj Raghubanshi; Smrity Maskey; Pramila Parajuli; Prevalence of Bacterial Vaginosis and Its

Association with Risk Factors among Nonpregnant Women: A Hospital Based Study. International Journal of
Microbiology 2018, 2018, 1-9, 10.1155/2018/8349601.

. Laniewski, P.; Herbst-Kralovetz, M.; Vagina. Encycl. Reprod. 2018, 2, 353-359, .

. Gupta, S.; Kakkar, V.; Bhushan, I. Crosstalk between vaginal microbiome and female health: A review. Microb. Pathog.

2019, 136, 103696.

. Vazquez, F.; Fernandez-Blazquez, A.; Garcia, B. Vaginosis. Vaginal microbiota. Enferm. Infecc. Y Microbiol. Clin. 2019,
37, 592-601.
Pramanick, R.; Mayadeo, N.; Warke, H.; Begum, S.; Aich, P.; Aranha, C. Vaginal microbiota of asymptomatic bacterial

vaginosis and vulvovaginal candidiasis: Are they different from normal microbiota? Microb. Pathog. 2019, 134, 103599.

Kathryn Peebles; Jennifer Velloza; Jennifer E. Balkus; R. Scott McClelland; Ruanne V. Barnabas; High Global Burden
and Costs of Bacterial Vaginosis. Sexually Transmitted Diseases 2019, 46, 304-311, 10.1097/0lq.0000000000000972.

Paulette Bagnall; Denise Rizzolo; Bacterial vaginosis. Journal of the American Academy of Physician Assistants 2017,
30, 15-21, 10.1097/01.jaa.0000526770.60197 .fa.

Ashley Jones; Bacterial Vaginosis: A Review of Treatment, Recurrence, and Disparities. The Journal for Nurse
Practitioners 2019, 15, 420-423, 10.1016/j.nurpra.2019.03.010.

National Antimicrobial Guideline 2019; Ministry of Health Malaysia, Pharmaceutical Services Programme: Selangor,
Malaysia, 2019; ISBN 9789675570780.

British National Formulary (BNF)-Clindamycin. MedicinesComplete. 2020. Available online: https://www-
medicinescomplete-com.ezp2.imu.edu.my/#/content/bnf/_673685021?hspl=clindamycin.

British National Formulary (BNF)-Metronidazole. MedicinesComplete. 2020. Available online: https://www-
medicinescomplete-com.ezp2.imu.edu.my/#/content/bnf/_555910287?hspl=metronidazole.

Workowski, K. Bacterial Vaginosis-2015 STD Treatment Guidelines. 2015. Available online:
https://www.cdc.gov/std/tg2015/bv.htm

Gongcalves, B.; Ferreira, C.; Alves, C.T.; Henriques, M.; Azeredo, J.; Silva, S. Vulvovaginal candidiasis: Epidemiology,
microbiology and risk factors. Crit. Rev. Microbiol. 2016, 42, 905-927.

Willems, H.M.; Ahmed, S.S.; Liu, J.; Xu, Z.; Peters, B.M. Vulvovaginal candidiasis: A current understanding and burning
questions. J. Fungi 2020, 6, 27.

Denning, D.W.; Kneale, M.; Sobel, J.D.; Rautemaa-Richardson, R. Global burden of recurrent vulvovaginal candidiasis:
A systematic review. Lancet Infect. Dis. 2018, 18, e339-e347.

Panagiota Chatzivasileiou; Timoleon-Achilleas Vyzantiadis; Vaginal yeast colonisation: From a potential harmless
condition to clinical implications and management approaches—A literature review. Mycoses 2019, 62, 638-650, 10.11
11/myc.12920.

Pappas, P.G.; Kauffman, C.A.; Andes, D.R.; Clancy, C.J.; Marr, K.A.; Ostrosky-Zeichner, L.; Reboli, A.C.; Schuster,
M.G.; Vazquez, J.A.; Walsh, T.J.; et al. Clinical practice guideline for the management of candidiasis: 2016 update by
the Infectious Diseases Society of America. Clin. Infect. Dis. 2016, 62, e1-e50.

Vulvovaginal Candidiasis—2015 STD Treatment Guidelines. 2015. Available online:
https://www.cdc.gov/std/tg2015/candidiasis.htm.

Kissinger, P. Trichomonas vaginalis: A review of epidemiologic, clinical and treatment issues. BMC Infect. Dis. 2015, 15,
307.

Rowley, J.; Vander Hoorn, S.; Korenromp, E.; Low, N.; Unemo, M.; Abu-Raddad, L.J.; Chico, R.M.; Smolak, A.;
Newman, L.; Gottlieb, S.; et al. Chlamydia, gonorrhoea, trichomoniasis and syphilis: Global prevalence and incidence
estimates, 2016. Bull. World Health Organ. 2019, 97, 548-562P.

Olivia T. Van Gerwen; Christina A. Muzny; Recent advances in the epidemiology, diagnosis, and management of
Trichomonas vaginalis infection. F1000Research 2019, 8, 1666, 10.12688/f1000research.19972.1.

Workowski, K.A.; Bolan, G.A. Sexually transmitted diseases treatment guidelines, 2015. Mmwr Recomm. Rep. 2015,
64, 137.

Trichomoniasis—2015 STD Treatment Guidelines. 2015. Available online:
https://www.cdc.gov/std/tg2015/trichomoniasis.htm.

World Health Organisation. HIV/AIDS. 2020. Available online: https://www.who.int/news-room/fact-sheets/detail/hiv-
aids.



30.

31.

32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Steven G. Deeks; Julie Overbaugh; Andrew Phillips; Susan Buchbinder; HIV infection. Nature Reviews Disease
Primers 2015, 1, 15035, 10.1038/nrdp.2015.35.

Torcia, M.G. Interplay among vaginal microbiome, immune response and sexually transmitted viral infections. Int. J.
Mol. Sci. 2019, 20, 266.

Mohapatra, A.; Sahoo, D. Review on HIV AIDS. Int. J. Psychosoc. Rehabil. 2019, 23, 521-527.
Dubé, M.P.; Sattler, F.R. Inflammation and complications of HIV disease. J. Infect. Dis. 2010, 201, 1783-1785.

Malaysian Consensus Guidelines on Antiretroviral Therapy 2017; Ministry of Health Malaysia: Putrajaya, Malaysia,
2017

Christina Fitzmaurice; Daniel Dicker; Amanda W Pain; Hannah Hamavid; Maziar Moradi-Lakeh; Michael F. Macintyre;
Christine Allen; Gillian M Hansen; Rachel Woodbrook; Charles Wolfe; et al. The Global Burden of Cancer 2013. JAMA
Oncology 2015, 1, 505-527, 10.1001/jamaoncol.2015.0735.

Victoria L. Yarbrough; Sean Winkle; Melissa M. Herbst-Kralovetz; Antimicrobial peptides in the female reproductive
tract: a critical component of the mucosal immune barrier with physiological and clinical implications. Human
Reproduction Update 2014, 21, 353-377, 10.1093/humupd/dmu065.

World Health Organisation. Human papillomavirus (HPV) and cervical cancer. 2020. Available online:
https://www.who.int/news-room/fact-sheets/detail/human-papillomavirus-(hpv)-and-cervical-cancer.

HPV and Cancer. National Cancer Institute. 2020. Available online: https://www.cancer.gov/about-cancer/causes-
prevention/risk/infectious-agents/hpv-and-cancer

Lirio, J.; Giraldo, P.C.; Amaral, R.L.; Sarmento, A.C.; Costa, A.P.; Goncalves, A.K. Antifungal (oral and vaginal) therapy
for recurrent vulvovaginal candidiasis: A systematic review protocol. BMJ Open 2019, 9, e027489.

Bradshaw, C.S.; Sobel, J.D. Current treatment of bacterial vaginosis-limitations and need for innovation. J. Infect. Dis.
2016, 214, S14-S20.

Younus, N.K.; Gopinath, R.; Jegasothy, R.; Nordin, S.A.; van Belkum, A.; Mary, N.; Neela, V.K. An update on
gardneralla vaginalis associated bacterial vaginosis in Malaysia. Asian Pac. J. Trop. Biomed. 2017, 7, 831-835.

Almomen, A.; Cho, S.; Yang, C.-H.; Li, Z.; Jarboe, E.A.; Peterson, C.M.; Huh, K.M.; Janat-Amsbury, M.M.
Thermosensitive progesterone hydrogel: A safe and effective new formulation for vaginal application. Pharm. Res.
2015, 32, 2266-2279.

Srikrishna, S.; Cardozo, L. The vagina as a route for drug delivery: A review. Int. Urogynecol. J. Pelvic Floor Dysfunct.
2013, 24, 537-543.

Sobel, J.D. Bacterial vaginosis: Treatment. UpToDate. 2020. Available online:
https://www.uptodate.com/contents/bacterial-vaginosis-treatment.

Schuyler, J.A.; Mordechai, E.; Adelson, M.E.; Sobel, J.D.; Gygax, S.E.; Hilbert, D.W. Identification of intrinsically
metronidazole-resistant clades of Gardnerella vaginalis. Diagn. Microbiol. Infect. Dis. 2016, 84, 1-3.

Lee, S.M.; Kim, M.S.; Hayat, F.; Shin, D. Recent advances in the discovery of novel antiprotozoal agents. Molecules
2019, 24, 3886.

Bhatti, A.B.; Usman, M.; Kandi, V. Current scenario of HIV/AIDS, treatment options, and major challenges with
compliance to antiretroviral therapy. Cureus 2016, 8, e515

Retrieved from https://encyclopedia.pub/entry/history/show/14892



