
 International Journal of Medical Science and Public Health   4682020 | Vol 9 | Issue 8

Superadded bacterial and fungal infections in oral and genital herpes 
simplex lesions
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INTRODUCTION

Herpes simplex virus (HSV) is a viral infection 
occurring naturally in human beings. HSV belongs to the 
Herpesviridae family and its sub family Alpha. It can be 
classified into two types, namely, HSV type 1 (HSV-1) and 
HSV type  2 (HSV-2).[1,3]
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Human herpes virus infections are caused by the eight types 
of herpesviruses. Most commonly gingivostomatitis, herpes 
labialis, and herpes keratitis are caused by HSV-1 and genital 
lesions caused by HSV-2.[5]

In worldwide, HSV infections are occurred without the 
seasonal distribution. As per the World Health Organization, 
HSV-1 is prevalent in 3.7 billion people under the age of 50 
years (67%) and HSV-2 is prevalent in 417 million people 
under aged 15–49 years (11%).[10]

Mode of transmission is by direct contact with virus in 
secretions. The incubation periods usually ranges from 1 
to 26 days.[2] HSV-1 transmission by direct oral contact or 
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infected saliva termed as oral herpes.[6] HSV-2 transmission 
due to direct sexual contact or vertical transmission termed 
as genital herpes.[6] HSV is transmission by direct contact 
with a person actively shedding virus. HSV remains 
dormant in nerve ganglia and emerges periodically causing 
symptoms Recurrent herpetic eruptions are precipitated 
by immunosuppressive conditions, febrile illnesses, stress 
involving physical or emotional status and prolonged 
exposure to sunlight.[4,6]

Complications of HSV in immunocompromised patients 
involve the degree of damage to the immune cell. Extensive 
tissue damage and necrosis remain the most common 
complications in HSV infections in immunodeficiency 
patients, contiguous mucosal spread resulting in systemic 
dissemination. Both severe and frequent recurrent infections 
are seen in solid organ transplant recipients, human stem cell 
transplant recipients, and higher risk groups such as HIV/
AIDS infected patients.[21,24]

The human microbiome is a niche of diverse organisms at 
various sites. Microbiome includes viruses causing chronic 
and persistent infections.[28] In the oropharynx/nasopharynx 
and genital tract HSV-1 and HSV-2 are members of the 
microbiome, respectively, and viral shedding occurs in the 
presence or absence of symptoms. In immune-competent 
individuals HSV causes latent infections with chronic and 
persistent asymptomatic viral shedding.[5,6,17]

Alterations in the herpes surface entry mediators such as 
heparan sulfate, nectins, and tumor necrosis factor receptors 
occur after the entry of HSV into the cells. Because of this 
alteration and the interactions with the colonizers and the 
opportunistic pathogens, biofilm formation is initiated. The 
most common colonizers Staphylococcus and Candida occupy 
the nasal nares and oral mucosa, respectively, in genital tract 
co-colonization of Staphylococcus aureus causes aerobic 
vaginitis, Candida albicans produces mucosal lesions.[20] 
The oral and genital microbiome and their interaction and it 
impacts on the ability to initiate biofilm formation through 
adherence to the host cell surface has been applied to define 
co-colonization/infection.[22,28]

The common fungal coinfection in HSV lesions can be caused 
by variety of Candida species, and the most common bacterial 
coinfection are be caused by organism such as Streptococcus 
spp., S. aureus, Treponema pallidum, Chlamydia trachomatis, 
and Mycoplasma spp.[11,12,23,26,29]

HSV and candida infection of the oral mucosa are very 
common among humans.,[24] C. albicans remains the most 
common co infective agent.[18,24] HSV-1 infections are most 
commonly developed during childhood, with most common 
presentations as oral mucosal lesions, gingivostomatitis, 

labialis, tonsillitis, keratitis, conjunctivitis, vesicular lesions 
of the skin, and encephalitis.[1]

About 60–90% of HIV infected persons are coinfected with 
HSV-2. More serious complications involving central nervous 
system and multiorgan involvement and dissemination are 
seen in HSV-2 infections in immunocompromised patients. 
Infectivity of HSV is more with HIV coinfection.[12,13,23,25]

Polymicrobial infections, coinfection, and cocolonization 
are more frequently discussed in any lesions. The analyzed 
data of phylogenetic sequence have revolutionized the 
myths of microbial interactions with the host. Many multi-
factorial mechanisms are proposed, mainly the polymicrobial 
growth, biofilm formation, tolerance of antimicrobial 
therapy, property to coinvade host tissue, exacerbate quorum 
sensing and toxin production, and synergism in infections. 
All these factors contribute to increased pathogenicity and 
coinfections.[22,27]

Biofilms are complex structure with one or more microbe in 
an extracellular matrix polysaccharide. Biofilm can be formed 
in living tissues as well on surfaces and devices. Biofilms 
promotes microbial growth, adhesion to body surfaces, 
protection from the host immune system, and unfavorable 
conditions resulting in resistance to antimicrobial agents. 
These factors contribute, biofilm as an important source of 
infections and virulence factor.[28]

C. albicans is an opportunistic pathogen in the human gut 
and the mucosa. Immune status of the patients contributes to 
the transformation from commensal to pathogen, especially 
following bacterial or viral infections. Mucosal candidiasis 
associated with inflammation is the result of yeast cell 
overgrowth.[22]

Bacterial infections most often follow viral infections, 
and the resulting coinfection causes more complications, 
the interaction between the viral components and the 
bacterial agents increases the tissue damage and enhances 
invasiveness.[19] Production of toxins, manipulation of 
immune mechanism, avoidance of clearance by immune cells, 
formation of biofilms, antimicrobial resistance increases the 
virulence of bacterial agents, and promote the coinfections 
and superadded infections.[22,27]

Polymicrobial nature, cointeractions among colonizers 
and the invaders, host immune status together exacerbates 
pathogenicity and the superadded bacterial infections.

Aim and Objectives

The aim of the study was to identify the super added bacterial 
and fungal infections in oral and genital herpes simplex 
lesions.
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MATERIALS AND METHODS

Study type: This was a observational study

Study Period: 1 year (February 2019–February 2020)

Study location: This study was conducted in the 
Department of Microbiology, SRM Medical College 
Hospital and Research Centre (MCH and RC), 
Kattankulathur

Study sample size: The sample size was 75

Institutional Ethical Committee approved- Ethics Clearance 
number:1730/IEC/2019.

Criteria

Inclusion criteria

Clinically suspected oral and genital herpes in all age groups 
from SRM MCH and RC in Kattankulathur were included in 
the study.

Exclusion criteria

Neonates and infants were excluded from the study.

Materials and Methodology

Specimen collection

Under aseptic precaution as per the standard protocol, vesical 
fluid from oral and genital lesions collected using a sterile 
swab by the clinician with the appropriate consent from 
patient.

The collected samples observed under the direct microscopy 
(Tzank smear) for multinucleated giant cell. Immunoglobulin 
(Ig) M enzyme-linked immunosorbent assay performed in 
positive cases.

Bacterial and fungal coinfection identified using conventional 
culture and identification methods.

Microscopic Examination

Tzanck smear

Principle

Tzanck smear is a simple and rapid technique. The sample 
should be collected from a fresh vesicle, to ensure the 
production of virus infected cells and not from the crust. 
The crust removed and the vesicle must be unroofed, the 
base scraped with a scalpel or with the edge of spatula. 
Take a clean slide, the material is transferred to glass 
slide by touching the spatula to glass slide repeatedly with 
gently.[7-9]

Procedure

Tzanck smear

 

Preparation of Tzanck smear

 

Fixation of Smear

 

Staining of Tzanck smear 
(Add cytochrome stain 8–10 drops)

 

Wait for 1 min and

Add 20 drops of buffer (washed after 6 min)

 

Dry and examination Cytopathology by wrights or giemsa 
stain detects 

Formation of multinucleated giant cell [Figure 1]

Gram stain

Gram stain helps to identify the morphology and preliminary 
identification of bacterial and fungal infections in the 
specimen. This shows the presence of Gram-positive bacteria, 
Gram-negative bacteria, and Gram-positive budding yeast 
cells in the specimen.

Principle

A basic crystal violet dye and iodine combine to form an 
insoluble dark purple compound in the protoplasm and cell 
wall of bacteria. This compound is dissolvable in decolorizes 
and removed from the cell. The removal is slower from 
Gram-positive than from Gram-negative bacteria. As the 
Gram-positive bacteria have thicker peptidoglycan layer in 
the cell wall, they are less permeable to the stain.

Procedure

Step 1: Primary Stain

Crystal violet for 1 min (water rinse)

 

Step 2: Mordant 
Gram’s iodine for 1 min (water rinse)
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Step 3: Decolourization 
Acetone for 2–3 s (water rinse immediately)

 

Step 4: Counterstain 
Dilute carbol fuchsion or safranin for 3 s 

(Water rinse and blot)

 

Smear is examined under oil immersion objective.

Culture: [Figures 2-7]

The specimen collected is cultured in Nutrient agar, 
MacConkey agar, and Blood agar for bacterial growth and in 
Sabouraud’s dextrose agar for fungal growth.

After 24 h incubation at 37°C, all the culture plates were 
observed for the bacterial and fungal growth.

Bacterial Growth

Gram staining and required biochemical reactions performed 
based on the isolates and identified.

Fungal Growth

After the sufficient incubation temperature and conditions, 
colony morphology seen. The pure fungal growth further 
identified by Gram staining, lactophenol cotton blue mount, 
slide cultures and required identification tests performed 
based on the fungal isolate.

RESULTS

In this observational study, a total of 75 patients were screened 
for both oral and genital herpes infection. The samples were 
collected from Dermatology and Gynaecology Department. 
All age groups were included in the study except neonates 
and infants.

Out of total 75 patients, 35 (46.7%) patients were positive 
and 40 (53.3%) patients were negative for herpes simplex 
infections. The oral lesions are seen in 12 (34.3%) and genital 
lesions seen in 23 (65.7%) out of 35 positive cases [Chart 1].

Out of the 35 positive cases, Tzanck smear was positive 
in 17 (48.6%) cases and Superadded bacterial and fungal 
infections seen in 18 (51.4%) cases [Chart 2].

In the present study, the most common super added infections 
are C. albicans 9 (50%), Candida non-albicans 4 (22.2%) 
Escherichia coli 2 (11%), Staphylococcus 1 (5.6%), Enterococcus 
1 (5.6%), and Proteus mirabilis 1 (5.6%) [Table 1].

Figure 2: (a) Candida colonies in Sabouraud’s Dextrose Agar, (b) 
Positive Germ tube test (c) Gram staining showing Gram-positive 
budding yeast cells 

cba

Figure 3: (a) Gram-negative bacilli, (b) Non-hemolytic gray 
colonies in blood agar plate

ba

Figure 4: (a) Lactose fermenting colonies in MacConkey agar plate 
(b) Biochemical reactions of Escherichia coli, Indole -positive, 
Triple sugar iron agar with Acid/Acid with gas, citrate and urease 
negative, mannitol motility medium showing mannitol fermentation 
and a motile organism

ba

Figure 1: (a) Oral vesicular lesions, (b) Multinucleated cells in 
Tzanck smear

ba
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Most common bacterial infections are with E. coli 2 (11%), 
S. aureus, Enterococcus species, and P. mirabilis each 1 (5.6 %).

DISCUSSION

HSVs known as HSV belong to the Herpesviridae family. 
Two types of herpes, namely, HSV-1 associated with oral 
herpes simplex infections and HSV-2 most commonly 
associated with genital herpes simplex infections. In the 
present observational study conducted at SRM MCH and 
RC after institutional ethical approval, a total number of 
75 patients screened for oral and genital herpes simplex 
infections presented with clinical symptoms of fever, malaise, 
acute toxicity, vesicular lesions, and ulcerative lesions with a 
scalloped border/crust. Out of total 75 patients, 35 (46.7%) 
patients were positive and 40 (53.3%) patients were negative 
for herpes simplex infections. The oral lesions are seen in 
12 (34.3%) and genital lesions seen in 23 (65.7%) out of 
35 positive cases. Out of the 35 positive cases, Tzanck smear 
was positive in 17 (48.6%) cases and superadded bacterial 
and fungal infections seen in 18 (51.4%) cases

In a study conducted by Sripriya et al., a total of 296 adults 
were surveyed in various districts of Tamil Nadu. IgG and 
IgM anti HSV antibodies test performed in the collected 
samples.[14] The prevalence of HSV-2 in population, 10.2%, 
7.14%, and 14.5% in Kanchipuram, Thiruvannamalai, Erode 
districts, respectively. It showed that women had higher 
prevalence. Similarly, present study conducted at SRM MCH 
and RC, also women had higher prevalence.

Figure 6: (a) Beta-hemolytic colonies in blood agar plate, 
(b) Mannitol fermentation (c) positive Slide Coagulase test

cb

a

Figure 5: (a) Golden yellow colonies of Staphylococcus aureus in 
nutrient agar plate (b) Gram Stain showing Gram-positive cocci in 
clusters

ba

Figure 7: (a) Enterococcus colony grown in, Bile esculin agar, 
(b) Gram stain showing Gram-positive oval cocci in pairs, (c) Non-
hemolytic colonies in blood agar plate

cba

Table 1: Distribution of superadded bacterial and fungal 
infections in HSV 1 and HSV 2 lesions

Organism Total no. of patients with superadded 
infections n=18 (%)

Candida albicans 9 (50)
Candida non-albicans 4 (22.2)
Escherichia coli 2 (11)
Staphylococcus aureus 1 (5.6)
Enterococcus 1 (5.6)
Proteus mirabilis 1 (5.6)

Chart 1:  DitributionDistribution of oral and genital lesions

n = 75.35 (46.7%) positive for herpes simplex infections, out of 
35 positive cases, superadded bacterial and fungal infections seen 
in 18 (51.4%) cases and Tzanck smear positive in 17 (48.6%)

n = 35, with 12 (34.3%) oral lesions and 23 (65.7%) genital 
lesions

n = 18, Most common superadded fungal infections are by 
C. albicans 9 (50%), Candida non-albicans 4 (22.2%)
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The present study shows 51.4% of superadded bacterial and 
fungal infections, which has a slight increase in percentage 
compared with the study conducted by Mehrabani et al., 
where Candida spp. and Coccobacilli cervical infection were 
considered as fungal-bacterial infection with a prevalence of 
45.3% and non-fungal-bacterial infection with a prevalence 
of 54.7%. In the present study, the most common super 
added infections are C. albicans 9(50%), Candida non-
albicans 4 (22.2%) E. coli 2 (11%), Staphylococcus 1 (5.6%), 
Enterococcus 1 (5.6%), and P. mirabilis 1 (5.6%).

The strength of this study is screening of superadded fungal 
and bacterial infections in the oral and genital herpes lesions, 
which has not been done previously in this geographical 
location. This study will help in treatment methods in 
recurrent herpes infections and to evaluate the coinfections. 
The limitations of this study are the lesser sample size than 
the other studies done and also concerns with using more 
specific culture methods for the bacterial and fungal isolates, 
which would have identified more isolates and helped in 
the evaluation of the isolates C. trachomatis and Neisseria 
gonorrhoeae were not identified in this study, as more 
specific culture media were not used.

CONCLUSION

In this study, the most common superadded bacterial and 
fungal infections associated with oral and genital herpes 
simplex lesions are with C. albicans and Candida non-
albicans, E. coli, S. aureus, Enterococcus species, and 
P. mirabilis. The study shows that most common superadded 
infections in HSV lesions are by fungal agents than the 
bacterial agents. Among the bacterial agents Gram-negative 
infections are more prevalent than Gram-positive agents. The 
present study superadded fungal infections are more common 
than the bacterial infections. This study will help in identifying 
the bacterial and fungal coinfections associated with HSV-1 
and HSV-2 lesions. Screening for the superadded bacterial 
and fungal infections will help in the treatment modalities 
of recurrent herpes simplex infections and in preventing the 
complications associated with it.

REFERENCES

1. Murray PR, Rosenthal KS, Pfaller MA. Medical Microbiology. 
Philadelphia, PA: Elsevier Inc.; 2016.

2. Versalovic J, Carroll KC, Funke G, Jorgensen JH, Landry ML, 
Warnock DW. Manual of Clinical Microbiology. 10th ed. 
Washington, DC: ASM Press; 2011.

3. Chen T, Hudnall SD. Anatomical mapping of human herpesvirus 
reservoirs of infection. Mod Pathol 2006;19:726-37.

4. Brooks GF, Carroll KC, Butel JS, Morse SA. Jawetz, Melnick 
and Adelberg’s Medical Microbiology. 25th ed. New York: 
McGraw-Hill; 2011.

5. Kaye KM. Herpes Simplex Virus (HSV) Infections. Boston, 
MA: Brigham and Women’s Hospital, Harvard Medical 
School; 2019.

6. Whitley R, Kimberlin DW, Prober CG. Pathogenesis and 
disease. In: Human Herpesviruses: Biology, Therapy, and 
Immunoprophylaxis. Cambridge: Cambridge University Press; 
2007.

7. Lennitte EH, Smith TF. Laboratory Diagnosis of Viral 
Infections. 3rd ed. New York, NY: Marcel Dekker Inc.; 1999.

8. Anderson NW, Buchan B, Ledeboer LA. Light microscopy, 
culture, molecular, and serologic methods for detection of 
herpes simplex virus. J Clin Microbiol 2014;52:2-8.

9. Yaeen A, Ahmad QM, Farhana A, Shah P, Hassan I. Diagnostic 
value of Tzanck smear in various erosive, vesicular, and 
bullous skin lesions. Indian Dermatol Online J 2015;6:381-6.

10. World Health Organization. Herpes Simplex Virus: Global 
Infection Prevalence and Incidence Estimates, 2016. Geneva: 
World Health Organization; 2017.

11. Talukdar K, Chopra A, Mitra D, Mitra B. Disease pattern 
among sexually transmitted infection clinic attendees: A 
hospital-based study. Indian J Dermatol 2018;63:502-5.

12. Perkins D, Chong H, Irvine B, Domagalski J. Genital 
co-infection with herpes simplex viruses Type 1 and 2: 
Comparison of real-time PCR assay and traditional viral 
isolation methods. J Cell Mol Med 2007;11:581-4.

13. Munawwar A, Gupta S, Sharma SK. Seroprevalence of 
HSV-1 and 2 in HIV-infected males with and without GUD: 
Study from a tertiary care setting of India. J Lab Physicians 
2018;10:326-31.

14. Sripriya M, Rajendran P, Seethalakshmi I, Karthikeyan M, 
Ashok GG, Kannan M, et al. Herpes simplex virus Type-2 
infection and associated risk factors among weaver’s 
community in Tamil Nadu State, India. Curr Res Microbiol 
Biotechnol 2013;1:143-7.

N = 75

POSITIVE 35(46.7%)

TZANCK SMEAR
17(48.6%)

SUPERADDED
BACTERIAL AND

FUNGAL INFECTIONS
18(51.4%)

NEGATIVE 40(53.3%)

Chart 2: Herpes simplex virus type 1 and 2 lesions with positive Tzanck smear and superadded bacterial and fungal infections



Jayaraman et al. Superadded infections in oral and genital herpes simplex lesions

 International Journal of Medical Science and Public Health   4742020 | Vol 9 | Issue 8

15. Ashley-Morrow R, Nollkamper J, Robinson NJ, Bishop N, 
Smith J. Performance of focus ELISA tests for herpes simplex 
virus Type 1 (HSV-1) and HSV-2 antibodies among women 
in ten diverse geographical locations. Clin Microbiol Infect 
2004;10:530-6.

16. Madhivanan P, Chen YH, Krupp K, Arun A, Klausner JD, 
Reingold AL. Incidence of herpes simplex virus Type 2 in 
young reproductive age women in Mysore, India. Indian J 
Pathol Microbiol 2011;54:96-9.

17. Ayoub HH, Chemaitelly H, Abu-Raddad LJ. Characterizing 
the transitioning epidemiology of herpes simplex virus Type 1 
in the USA: Model-based predictions. BMC Med 2019;17:57.

18. Kazi MM, Bharadwaj R. The coinfection between herpesviruses 
and periodontopathic microbiota in increasing severity of 
chronic periodontitis. Saudi J Oral Sci 2018;5:47-53.

19. Esber A, Miguel RD, Cherpes TL, Klebanoff MA, Gallo MF, 
Turner AN. Risk of bacterial vaginosis among women with 
herpes simplex virus Type 2 infection: A systematic review and 
meta-analysis. J Infect Dis 2015;212:8-17.

20. Wang X, Zhang N, Glorieux S, Holtappels G, Vaneechoutte M, 
Krysko O, et al. Herpes simplex virus Type 1 infection 
facilitates invasion of Staphylococcus aureus into the nasal 
mucosa and nasal polyp tissue. PLoS One 2012;7:e39875.

21. Jaishankar D, Shukla D. Genital herpes: Insights into sexually 
transmitted infectious disease. Microb Cell 2016;3:438-50.

22. Plotkin BJ, Sigar IM, Tiwari V, Halkyard S. Herpes Simplex 
Virus (HSV) modulation of Staphylococcus aureus and 
Candida albicans initiation of HeLa 299 cell-associated 
biofilm. Curr Microbiol 2016;72:529-37.

23. Nagot N, Ouedraogo A, Defer MC, Vallo R, Mayaud P, Van 
De Perre P. Association between bacterial vaginosis and 
herpes simplex virus Type-2 infection: Implications for HIV 

acquisition studies. Sex Transm Infect 2007;83:365-8.
24. Gani I, Kosuru V, Saleem M, Kapoor R. Simultaneous Candida 

albicans and herpes simplex virus Type 2 esophagitis in a renal 
transplant recipient. BMJ Case Rep 2019;12:e230410.

25. Masese L, Baeten JM, Richardson BA, Bukusi E, John-
Stewart G, Jaoko W, et al. Incident herpes simplex virus Type 2 
infection increases the risk of subsequent episodes of bacterial 
vaginosis. J Infect Dis 2014;209:1023-7.

26. Cherpes TL, Meyn LA, Krohn MA, Lurie JG, Hillier SL. 
Association between acquisition of herpes simplex virus 
Type 2 in women and bacterial vaginosis. Clin Infect Dis 
2003;37:319-25.

27. Todd OA, Peters BM. Candida albicans and Staphylococcus 
aureus pathogenicity and polymicrobial interactions: Lessons 
beyond Koch’s postulates. J Fungi (Basel) 2019;5:81.

28. Plotkin BJ, Sigar IM, Tiwari V, Halkyard S. Determination of 
biofilm initiation of virus-infected cells by bacteria and fungi. 
J Vis Exp 2016;113:54162.

29. Mehrabani D, Behzadi MA, Azizi S, Payombarnia H, 
Vahdani A, Namayandeh M, et al. Cervical infection with 
herpes simplex virus, Chlamydia trachomatis, and Neisseria 
gonorrhoeae among symptomatic women, Dubai, UAE: 
A molecular approach. Interdiscip Perspect Infect Dis 
2014;2014:347602.

How to cite this article: Jayaraman M, Leela KV, 
Rajalakshmi E. Superadded bacterial and fungal infections in 
oral and genital herpes simplex lesions. Int J Med Sci Public 
Health 2020;9(8):468-474.

Source of Support: Nil, Conflicts of Interest: None declared.


