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ABSTRACT


TITLE:STUDY  ON  THE  PREVALENCE  OF  SEXUALLY
 TRANSMITTED  INFECTIONS  WITH  SPECIAL  PREFERENCE  TO
 GENITAL  HERPES  INFECTION  IN  THE  HIGH  RISK  GROUPS
 ATTENDING STD CLINIC IN A TERTIARY CARE HOSPITAL.


INTRODUCTION:



High  risk  group  of  people  attending  the STD  clinic  including  Female  sex workers, males having sex with males and transgenders harbors the high risk of encountering  the  sexually  transmitted  infectionsmaking  them  more  vulnerable in  acquiring  sexually  transmitted  infections  and  also  spreading  it  to the community.


AIMS AND OBJECTIVES:


• 
To  determine the prevalence of sexually  transmitted  viral infections like

Human  immunodeficiency  virus,  Herpes  simplex  virus  2,  Human

papilloma  virus  16  and  18,  hepatitis  B  and  C  virus  and  Gonorrhea,

Bacterial Vaginosis,  syphilis,  vaginal candidiasis  and  Trichomoniasis

among asymptomatic high risk groups of males who have sex with males,

Transgenders  and  female  sex  workers  attending  STD  clinic  in  a  tertiary

care hospital.



(7)• 
Comparison of seroprevalence of  herpes simplex virus 2 and genital viral shedding among the high risk groups


• 
To determine the prevalence of high risk Human Papilloma virus 16 & 18 viral shedding among the high risk groups


MATERIALS AND METHODS:


Specimen collection and processing:



Samples from Female sex workers, Males having sex with males, transgender including Endocervical swabs, High vaginal swab, rectal swabs, Urethral swabs, pharyngeal  swab and bloodare collected  and  processed  by  standard microbiological methods. Pharyngeal and rectal specimens were obtained using cotton swabs. Rectal specimens were obtained either by blind anal swabbing or, via  anoscopy.Cervical specimens taken with  Dacron  swabs are  preserved  with 70% ethanol solution for molecular analysis. Serological  tests  done  for  ELISA HIV, HSV2 IgM  and  IgG ELISA.  Serological testing  done  for  Syphilis  with RPR  test  and  Confirmation with Treponema pallidum  hemagglutination  test (TPHA).Rapid card test done for hepatitis B and Hepatitis C.



PCR done from the anogenital swabs for HSV2, HPV 16 and 18

 RESULTS:


Among  the  high  risk  groups  taken  for  study  the  female  sex  workers  (57%)

were  the  commonest  and  most  of  them  are  unmarried  106(53%)  with
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predominant  mode  of  sexual  contact  was  heterosexual  mode  (57%)  and  41%



had unprotected sexual act (without condoms).



Out  of  200  asymptomatic  cases Neisseria  gonorrhoeae  (1), Trichomonas

 vaginalis (1), Candida albicans 9 and non albicans 9, Gardernerella vaginalis
 (4) were isolated.  HIV reactivity (8), HbsAg (1) and RPR reactivity (7). IgM,
 IgG antibodies for HSV 2 is (16) and IgG (67) respectively and PCR for HSV2 is 20.Speciation of the candida species showed candida Human Papilloma Virus 18 E7 and 18 E7 in 4 with one positive for both HPV 16 and 18 co infection.


CONCLUSION:



Out  of  20  PCR  positives  the  IgM  was positive  in  only  16.There was genital  viral  shedding  even  in the  absence  of  IgM  antibodies.  So molecular methods are necessary to know about the genital viral shedding.



Continuous  efforts  are  needed  to  encourage  individuals  to  adopt  safer sexual. Prophylactic  strategies  regarding  antiviral  therapy for  HSV2  infected individuals and vaccination for HPV to be considered in the high risk groups.



Key words-Sexually transmitted infections, High risk groups, Genital Herpes,
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Historically sexually transmitted diseases are as old as mankind, scholar’s claim 
 that  the  references  of  venereal  diseases  has  been  in  biblical  versions.  The 
 incidence  of  four  sexually  transmitted  infections  like  Trichomoniasis, 
 Gonorrhoea,  Chlamydiasis  and  syphilis  is  estimated  to  be  489.9  million 
 worldwide1. 


 Even with the increased awareness and availability of effective treatment 
 Sexually Transmitted Infections are still at a large, causing significant morbidity 
 and  mortality  worldwide.  They  remain  to  be  the  important  cause  of  acute 
 illnesses, impotence, infertility, long term disability and death globally. 


There  are  over  more  than  20  causes  of  sexually  transmitted  infections 
 including bacterial, viral and parasitic agents. The prevalence of bacterial causes 
 of  STIs  like  syphilis,  Gonorrhoea,  Chlamydiasis,  Bacterial  vaginosis  and  the 
 parasitic  Trichomoniasis  is  more  in  the  developing  countries  compared  to 
 industrialised nations where there is STIs of viral infections is more but now the 
 trend  has  changed  due  to  the  spread  of  HIV  throughout  the  world  making  the 
 incidence  of  viral  infections  like  Herpes  simplex  virus  2,  Human  papilloma 
 virus,  Hepatitis  B  and  Hepatitis  C  and  Cytomegalovirus  predominate  globally. 


This  increased  incidence  of  viral  infections  can  also  be  due  to  the  increased 
awareness  of  people  seeking  healthcare  facilities,  increased  use  of  broad 
spectrum antibiotics and the effectiveness of syndromic approach of treatment2. 
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Sexually  transmitted  infections  increase  the  risk  of  acquiring  and 
 transmission  of  HIV  so  the  presence  of  untreated  STIs  (ulcerative  or  non-
 ulcerative) increases the risk of acquiring and transmitting the HIV by a factor 
 of ten3. In developing countries STIs and its complications are the one of the top 
 five disease categories for which adults seeks healthcare facilities. 


 Hepatitis  B  virus  and  Hepatitis  C  virus  infection  is  an  important  health 
 problem in the developing countries like India. Carrier rates of HBV and HCV 
 in India was 3% and 1-1.5% respectively and about 2 lakh people die annually 
 because  of  HBV  or  HCV  alone6.    About  240  million  people  are  affected  with 
 chronic HBV infection5 worldwide.  Since HBV and HIV shares the same route 
 of transmission the prevalence of HBV in the high risk population attending the 
 STD clinic is more compared to the general population4.  


Various population-based studies conducted in developed and developing 
 countries have reported Genital Herpes Simplex Virus 2 Prevalence in the range 
 of 5.6-42.2%7.Genital  herpes  virus  infection  is  an important  risk  factor  for the 
 infection  of  HIV  and  also  for  syphilis.  The  prevalence  of  HSV2  varies 
 according to the population taken for the study. For instance the prevalence of 
 HSV2  in  the  high  risk  group  attending  the  STD  clinic  is  about  70%  and  the 
 prevalence in the antenatal mothers is about 11.3% in developing countries7. 


Mostly  genital  herpes  infection  remains  asymptomatic  /  subclinical  and 
undiagnosed.  As  per WHO  treatment  regime  25  cases  of  first/primary  episode 
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of genital herpes infection is missed clinically. Genital herpes is mainly caused 
 by Herpes simplex virus 2 and also rarely by herpes simplex virus 1. Both the 
 symptomatic  and  asymptomatic  patients  will  be  having  the  intermittent  viral 
 shedding  from  their  genital  tracts  during  which  they  will  be  transmitting  the 
 disease9 and in the asymptomatic patients genital shedding of virus happens in 
 10% of days during which the patient don’t have any signs or symptoms13 . The 
 prevalence of genital viral shedding during pregnancy ranges from 0.5 to 0.6%14
 by  which  the  child  can  acquire  the  infection.  Neonatal  infection  is  mostly 
 symptomatic  and  lethal  which  in  the  absence  of  intervention  will  be  around 
 80%14. The High risk patients with Genital herpes will be potentially spreading 
 the genital herpes to their contacts and spouses making them vulnerable to other 
 infections like HIV and syphilis. 


So  it  is  important  to  control  the  viral  shedding  thereby  preventing  the 
 disease  spread.  With  antiviral  therapy  the  genital  viral  shedding  can  be 
 reduced9.So  it  is  necessary  to  adopt  a  serological/Molecular  methods  to 
 diagnose  the  asymptomatic  high  risk  cases  and  for  the  intervention  measures 
 like prophylactic antiviral treatment and protective (barrier) measures. 


Human  papillomavirus  (HPV)  is  the  most  common  sexually  transmitted 
viral  infection  and  studies  have  estimated  that  globally  50-80%  of  sexually 
active  men  and  women  are  infected  with  the  virus  at  least  once  during  their 
lifetimes.  Globally  about  291  million  women  are  HPV  DNA  carriers.  About 
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7.9% of women in the general population are estimated to harbor cervical HPV 
 infection at a given time. 


India  has  a  population  of  432.20million  women  in  the  age  group  of  15 
 years and above who are at risk of developing cervical cancer. Currently it has 
 been  estimated  that  every  year  1,22,844  women  are  diagnosed  with  cervical 
 cancer  and    67477  die  from  the  disease.  Cervical  cancer  ranks  as  the  2ndmost 
 frequent  cancer  among  women  in  India  and84.1% of invasive cervical  cancers 
 are  attributed  to  HPVs  16  or  1822.The  HPV  virus  is  associated  not  only  with 
 cervical  cancer  but  also  with  anal,  vaginal,  penile  and  oral  cancers.  Besides 
 HPV, genital tract infections from other organisms like Trichomonas vaginalis 
 (TV), Chlamydia trachomatis and Herpes simplex virus (HSV) type 2 have also 
 been implicated in cervical cancers in women. Human Immunodeficiency virus 
 (HIV) positive women have significantly higher prevalence of genital squamous 
 intraepithelial lesions and of multifocal HPV related diseases29.  


Studies have indicated that a high number of lifetime partners may lead to 
 a higher transmission of HPV leading to higher cervical cancer rates. In female 
 sex workers (FSWs), the risk of HPV infection and cervical cancer is especially 
 high. In addition, HPV can be transmitted from FSWs to the general population 
 through clients thereby increasing the prevalence of the virus28. 


The  female  sex  workers  (FSW),  the  men  having  sex  with  men  (MSM) 
and transgender (TG) are at high risk of contracting various sexually transmitted 
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infections  (STI)  due  to  their  high  risk  sexual  behaviors.  Co-existence  of  HPV 
 and  other  sexually  transmitted  infections  can  increase  their  predisposition  to 
 different ano-genital cancers29. 


      Neisseria  gonorrhoeae  infection  one  of  the  commonest  STIs  which  is 
 estimated  to  be  about  106.1  million  new  cases  worldwide.  The  prevalence  of 
 N.gonorrhoeae  in  the  adult  males(age15-49yrs)  is  1%  in  south  and  southeast 
 Asia3.N.gonorrhoeae apart from being a risk factor for acquiring HIV it is also 
 the  causative  factor  for  PID,  infertility,  ectopic  pregnancy  and  chronic  pelvic 
 pain. There has been increased incidence in the treatment resistant strains of N. 


gonorrhoeae  making  the  management  of  gonococcal  infection  a  challenge. 


There  has  been  wide  difference  in  the  resistance  pattern  throughout  the  India 
 with penicillin resistance being 20% to 79%, ciprofloxacin 10.6% to 100% and 
 tetracycline resistance 0% to 45.6%8. So studying about the treatment resistant 
 strains will help in updating the local treatment guidelines. 


Syphilis caused by Treponema pallidum is one of the oldest known STI in 
the  world  with  the  worldwide  prevalence  of  14.3  million.Eventhough  the 
prevalence is declining currently there has been increased incidence among the 
high  risk  population  especially  men  having  sex  with  men  co-infected  with 
HIV10.This change in trend may be due to the spread of HIV and change in the 
sexual  behaviour  pattern.  Screening  and  diagnosing  syphilis  with  RPR  and 
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TPHA in the high risk groups will help in curtailing the spread of syphilis and 
 HIV among these high risk groups and also to the general population. 


Vaginal  discharge  in  the  reproductive  age  group  of  women  is  most 
 commonly  is  caused  by  Trichomoniasis,  bacterial  vaginosis  and  vaginal 
 candidiasis of which 276.4 million  total number of new cases of   Trichomonas 
 vaginalis is seen globally1 and out of which 28.7 million cases were in southeast 
 Asian  region  with  the  male  and  female  prevalence  is  about  5.6%  and  0.6% 


respectively.    Trichomoniasis  is  the  commonest  non-viral  STI  and  it  had  been 
 suggested as one of the important causes of non gonococcal urethritis and also it 
 amplifies the risk of HIV transmission11.  


Bacterial vaginosis is one of the commonest causes of vaginal discharge 
 in  the  women  of  child  bearing  age  group  and  associated  with  the  low  birth 
 weight    and  many  studies  throughout  the  world  had  shown  the  association  of 
 bacterial  vaginosis  with  other  STIs  like  Genital  herpes  infection, 
 Trichomoniasis ,Gonococcal infection and HIV 15.   


Vulvovaginal candidiasis which is said to be affecting 75% of women in 
 their  lifetime  can  be  asymptomatic  but  also  causes  significant  morbidity 
 including  vaginal discharge,  dysuria,  itching  and dyspareunia and  also  50%  of 
 women suffer from recurrent episodes16. 


Sexually  transmitted  infections  causes  significant  morbidity  to  the  high 
risk  patients  and  also  making  them  more  vulnerable  in  acquiring  sexually 
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transmitted  infections  like  HIV  and  also  spreading  it  to  the  community 
.Asymptomatic Genital herpes infection plays a significant role in spreading the 
disease  and  also  increasing  the  vulnerability  of  acquiring  the  other  sexually 
transmitted infections So the purpose of this study is to evaluate the prevalence 
of  sexually  transmitted  infections  so  that  early  diagnosis  and  treatment  would 
cure  the  disease  as  well  preventing  them  from  transmitting  the  sexually 
transmitted infections. 
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AIMS & OBJECTIVES 


•  To determine  the prevalence of sexually transmitted viral infections like 
 Human  immunodeficiency  virus,  Herpes  simplex  virus  2,  Human 
 papilloma  virus  16  and  18,  hepatitis  B  and  C  virus  and  Gonorrhea, 
 Bacterial  Vaginosis,  syphilis,vaginal  candidiasis  and  Trichomoniasis 
 among asymptomatic high risk groups of males who have sex with males, 
 Transgenders  and  female  sex  workers  attending  STD  clinic  in  a  tertiary 
 care hospital. 


•  Comparison of seroprevalence of  herpes simplex virus 2 and genital viral  
 shedding among the high risk groups 


•  To determine the prevalence of high risk Human Papilloma virus 16 & 18  
viral shedding among the high risk groups  
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Sexuality is a fundamental aspect of human life, carrying the potential to 
 create  new  life  and  fulfilling  both  personal  and  social  needs.  Sexual  health  as 
 per WHO is defined as” Sexual health is a state of physical, mental and social 
 well-being in relation to sexuality. It requires a positive and respectful approach 
 to  sexuality  and  sexual  relationships,  as  well  as  the  possibility  of  having 
 pleasurable  and  safe  sexual  experiences,  free  of  coercion,  discrimination  and 
 violence”19 .To  attain  this sexual health  we need  to have proper understanding 
 of  multi-level  determinants  of  STIs  and  to  refocus  about  the  prevention  and 
 control strategies of sexually transmitted infections.   


The term sexually transmitted infections had undergone various changes 
 over the century initially known as ‘Venereal disease’ and later on as ‘sexually 
 transmitted  diseases’  finally  as  ‘sexually  transmitted  infection’  which  is  a 
 broader  terminology  including  those  who  have  infection  and  spreading  it 
 without having the disease. 


Sexually  transmitted  infections  are  the  infections  which  are  spread  by 
 person  to  person  sexual  route  including  vaginal,  anal,  oral  and  skin  to  skin 
 contact and some sexually transmitted infections which are also spread through 
 non sexual routes like blood transfusion, IV drug abuse, congenital, child birth 
 and breast feeding.  


There  are  more  than  30  causes  of  STI  which  includes  bacterial,  viral, 
fungal and parasitic organisms. Of these organisms 8 organisms are linked with 
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the greater incidence of illnesses. Among these 8 infections four of the currently 
 curable diseases are syphilis, Trichomoniasis, Chlamydiasis and gonorrhoea and 
 other four are viral infections including HIV, Hepatitis virus, Herpes virus and 
 HPV which are even though incurable but can be  mitigated or modulated with 
 treatment 17 . 


Among  the  STIs  the  infections  like  HIV,  syphilis,  gonorrhoea  and 
 hepatitis  B  is  seen  more  in  the  high  risk  populations  like  commercial  sex 
 workers, men having sex with men (MSM) and the drug abusers whereas other 
 infections like  genital herpes,  human papilloma virus  infection and chlamydial 
 infection can easily spread among the low risk population18. 


STIs  causing  genital  ulcers  are  more  important  as  the  genital  ulcers 
 increases the risk of acquiring the HIV infection and also shedding the virus and 
 thereby  increasing  the  spread  of  the  disease.  Causes  of  genital  ulcers  are 
 syphilis,  herpes,  chancroid,  Lymphogranuloma  venereum  and  Donovanosis  of 
 which the syphilis, chancroid and herpes are important and commonest causes. 


With increased efforts to control chancroid and syphilis has led Genital herpes 
to be commonest cause in the developing countries17.    
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VIRAL CAUSES OF STI 


GENITAL HERPES INFECTION 


‘Herpes’  a  Greek  word  meaning  ‘to  crawl  or  creep’  referring  to  the 
 spreading  nature  of  the  herpetic  lesions.  The  references  of  lesions  similar  to 
 genital herpes have been seen in Sumerian tablet from the third millennium BC 
 and in the Ebers Papyrus (circa 1500 BC). 


Genital  herpes  was  more  recognised  after  the  advances  in  science  of 
 virology  in  the  middle  20th  century  and  also  the  first  reliable  antiviral  agent 
 Acyclovir was  developed to treat Genital and oral herpes in the early 1980s19.  


Herpes simplex virus is classified as alpha herpes virus under the herpes 
 virus  family  .these  alpha  viruses  are  fast  growing,  cytolytic  and  have  latent 
 infection in neurons of the host. 


Genital herpes is predominantly caused by human herpes virus 2 and also 
by human herpes virus 1 it affects the mucosal surfaces and damaged cutaneous 
sites  .HSV  regardless  of  the  type  first  enters  the  sensory  nerves  during  the 
primary  infection  and  then  remains  dormant  in  the  neuronal  cell  body  and 
causes  recurrent  infection  and  also  asymptomatic  shedding  of  virus  from  the 
genital region. 
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VIRION STRUCTURE 


The  herpes  simplex  virus  is  a  spherical  particle  with  the  diameter  of 
 186nm  and  contains  four  structures  1.  Core  containing  the  viral  DNA 
 2.icasohedral capsid surrounding the core with 162 capsomeres3. Unstructured 
 proteinacous layer called tegument surrounding the capsid 4. Outer lipid bilayer 
 with spikes in its surface. 


The  genome  of  herpes  virus  DNA  is  linear,  double  stranded  DNA 
 molecule(molecular  weight  100x106  units)that  encodes  more  than  90 
 transcription units with 84 identified proteins and the genomic subtype of HSV1 
 and  HSV2  are  similar  .the  overall  genomic  sequence    homology  between  the 
 two  types  is  around  50%  and  the  protein  sequence  homology  is  around 
 80%.many  type  specific  regions  unique  to  HSV1  and  HSV2  exists  in  the 
 genome  only  based  on    these    type  specific  regions  serological  assays 
 distinguish between the HSV1 and HSV218. 


REPLICATION CYCLE 


Viral replication cycle has both cytoplasmic and nuclear phases. Once the 
virus  fusion  and  entry  happens  in  the  host  cell  the  nucleocapsid  enters  the 
cytoplasm and many viral proteins are released .These viral proteins shutdowns 
the  host  cell  protein  synthesis  and  turns  on  the  transcription  of  early  viral 
replication α genes and the synthesis of β polypeptide which are the regulatory 
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proteins  and  enzymes  needed  for  DNA  replication.  The  γ  group  of  genes 
 constitutes for the most of the structural proteins of virus. 


Viral DNA is transcribed by RNA polymerase II.Herpes simplex viruses 
 DNA  encodes  for  large  number  of  enzymes  involved  in  the  DNA  synthesis 
 which is different in compared with the other DNA viruses and these enzymes 
 are good targets for the antiviral drugs. Viral DNA synthesised is packaged into 
 nucleocapsid  and  then  these  nucleocapsids  are  then  transported  to  the  cell 
 surface by vesicular movement. The length of the replication cycle is about 18 
 hours.MicroRNAs which are single stranded (~22 nucleotides) plays important 
 role in entry in to and exit of the virus from the latent phase of virus life cycle. 


PATHOGENESIS 


Genital  Herpes  simplex  infection  will  be  transmitted  from  the  virus 
 excreting  infected  person  to  the  susceptible  contact.  Herpes  simplex  virus 
 causes necrosis of the infected cell along with the inflammatory response. The 
 pathologic changes due to the viral infection will be ballooning of infected cell, 
 intranuclear  Cowdry  type  A  inclusion  body,  margination  of  chromatin  and 
 multinucleate giant cell formation. 


CLINICAL FEATURES 


Genital  herpes  caused  by  both  HSV1  and  HSV2  viruses.  The  primary 
genital  herpes  infection  occurring  in  the  absence  of  antibodies  can  be  severe 
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lasting  up  to  about  3  weeks.  The  genital  herpes  infection  is  characterised  by 
 vesiculoulcerative  lesion  of  the  penis  in  male  and  vesiculoulcerative  lesion  of 
 the cervix, vagina, vulva and perineum in females. These painful lesions will be 
 associated  with  fever,  malaise,  dysuria  and  inguinal  lymphadenopathy.  The 
 complications  will  be  extra  genital  lesions  in  about  20%  of  cases  and  aseptic 
 meningitis in about 10% of cases. Viral excretion may be persisting for about 3 
 weeks20.as  there  is  antigenic  cross  reactivity  exists  between  HSV1  and  HSV2, 
 the prior infection with HSV1 in a patient may offer some protection during the 
 subsequent HSV2 infection making the genital infection less severe. 


LATENT INFECTION 


One  of  the  interesting  ability  of  the  herpes  virus  biology  is  that’s  its 
 ability to extend a lifelong latent infection in human host. After the spread from 
 the tissue, primary site of infection the virus enters the neuronal axons the virus 
 travels in a retrograde manner to reach the nucleus of the nerve cell body where 
 the  lytic  gene  expression  is  suppressed  and  the  latent  associated  transcript 
 (LAT) is expressed.  


If the virus reactivates then the infectious virus is travels in the ante grade 
manner to reach the cells at or near the initial site of infection. This reactivated 
herpes  infection  can  be  asymptomatic  or  the  lesions  can  vary  from  small 
punctate lesions not visible to naked eye to severe debilitating lesion depending 
upon  the  immune  status  of  the  individual.  The  recurrence  of  genital  herpes 
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infection is common and tend to be mild .Few vesicles appear and tend to heal 
 within 10 days. Sometimes the asymptomatic anogenital viral shedding may be 
 very minimal that it lasts only for 24 hours. 


 The reactivation of latent viral can be due to either local causes physical 
 injury  to  the  initial  site  of  infection  or  can  be  due  to  the  systemic  causes  like 
 fever, exposure to UV light and physical, emotional stress. 


The frequency of recurrences in men is about 2.7 per 100 patient days and 
 whereas  for  females  it  is  1.9  per  100  patient  days.  Overall  the  frequency  of 
 recurrences  is  about  60%  and  approximately  about  90%  of  HSV2  infected 
 patients  will  have  one  or  more  recurrences  per  year,  38%  may  be  having  six 
 recurrences and 20% having 10 recurrences14. 


Viral shedding in the commercial sex workers with the age group of 20 to 
 29 is about 12% whereas in the older age groups of commercial sex workers the 
 viral  excretion  is  about  6%  only.  The  HSV2  viral  shedding  among  the  middle 
 and  upper  socioeconomic  women  is  0.3  to  0.2%  respectively  which  is  much 
 lesser compared to the women attending the STD clinic14.  


LABORATORY DIAGNOSIS 
 CYTOPATHOLOGY 


The  skin  scrapping’s  obtained  from  the  base  of  the  vesicle  stained  with 
Giemsa  stain  will  show  the  multinucleate  giant  cells  which  is  indicative  of 
herpes virus (HSV1, HSV2 and Varicella zoster) infection. 
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VIRAL ISOLATION 


Virus  can  be  isolated  from  CSF,  throat,  urine,  stool,  nasopharynx  and 
 conjunctiva.  Viral  isolation  is  the  definite  diagnostic  method.it  is  easy  to 
 cultivate  and  the  cytopathic  effects  appear  by  2-3  days.it  is  then  identified  by 
 NT test or immunofluorescence staining with specific antiserum. Typing is done 
 by monoclonal antibody or restriction endonuclease method. 


POLYMERASE CHAIN REACTION 


It  is  the  most  specific  and  sensitive  method  .By  using  primers  from  an 
 HSV  DNA  sequence  that  was  common  to  both  HSV  types  1  and  2  (either  the 
 gB (viral envelope glycoprotein)or DNA polymerase genes) we can identify the 
 causes of Genital Herpes infection irrespective of its type. 


SEROLOGY 


Antibodies start to appear 4-7 days after the infection and will reach peak 
 2-4  weeks.  Diagnostic  value  of serological  assay  is  limited because  of sharing 
 of  multiple  antigens  between  HSV1  and  HSV2.  Only  the  type  specific  HSV 
 antibodies serological tests will be of diagnostic value.  


HUMAN PAPILLOMA VIRUS INFECTION 


It  is  the  most  common  viral  infection  of  the  reproductive  tract  and 
worldwide  about  660  million  people  are  having  HPV  genital  infections,  an 
estimated 6.2 million new infections are occurring annually in the United States. 
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The  peak incidence of  HPV  infections occurs  in  adolescents  and  young  adults 
 under 25 years of age20. 


The Papillomaviridae family, a very large virus family is divided into 16 genera, 
 of  which  five  contain  members  that  infect  humans  (Alpha-, Beta-, Gamma-, 
 Mupa-,  and Nupapapillomavirus).  Using  the  molecular  criteria  more  than  100 
 distinct human papillomavirus (HPV) types have been recovered. 


The  Human  Papilloma  Virus  of  greatest  medical  importance  is  those 
 which are associated with genital and mucosal cancers and they are members of 
 the alpha genus. Most alpha Papilloma Virus infect the external genitals, genital 
 and  non-genital  mucosal  surfaces  are  collectively  called  as  genital-mucosa 
 types. The high risk types that are associated with cervical cancer are species 5, 
 6,  7,  9,  11,  16  and  18.  HPV-16,  the  type  found  most  frequently  in  cervical 
 cancer,  is  a  member  of  species  9,  whereas  the  next  most  common  cancer-
 associated type, HPV-18, is a member of species 7. HPV6, which causes most 
 cutaneous genital warts, is a species 10 member. 


STRUCTURE: 


It  is  an  epitheliotropic,  non-enveloped,  double stranded DNA  virus with 
the diameter of about 55nm having genome of about 8kbp which is surrounded 
72 capsomers having nucleocapsid. 
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REPLICATION: 


The papillomaviruses are highly species-specific and they have a specific 
 predilection  for  squamous  epithelial  cells.  The  Papillomaviruses  infection  can 
 be divided into early and late stages. The virus must will infect the basal cell to 
 establish  a  persistent  lesion  and  the  late  gene  expression,  capsid  proteins 
 synthesis,  vegetative viral  DNA  synthesis,  and  assembly  of  virions  occur only 
 in terminally differentiating squamous epithelial cells. 


PATHOGENESIS  


Viral particles are released from the surface of papillomatous lesions will 
 be transmitted by close contact. HPV genital infections are sexually transmitted 


and the most common sexually transmitted disease in the United States.      


Cervical cancer is the second most frequent cancer in women worldwide (about 
 500,000  new  cases  annually)  and  is  a  major  cause  of  cancer  deaths  in 
 developing  countries.  Cervical  cancer  develops  slowly  taking  years  to 
 decades20.  Even  though  multiple  factors  are  involved  in  progression  to 
 malignancy  the  persistent  infection  with  a  high-risk  HPV  is  a  important 
 component to the process of malignancy. 


CLINICAL FEATURES 


HPVs  are  accepted  as  the  cause  of  anogenital  cancers.  Over  99%  of 
cervical  cancer  cases  and  over  80%  of  anal  cancer  cases  are  linked  to  genital 
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infections  with  HPVs.  Although  many  different  HPV  types  cause  genital 
 infections, HPV-16 or HPV-18 is found most frequently in cervical carcinomas, 
 though  some  cancers  contain  DNA  from  other  types,  such  as  HPV  type  31. 


Epidemiologic  studies  indicate  that  HPV-16  and  HPV-18  are  responsible  for 
 more than 70% of all cervical cancers, with type 16 being most common. 


Condylomas  are  usually  exophytic  lesions  that  are  frequently  multiple. 


They  can  arise  anywhere  on  the  external  genitalia  and  can  be  found 
 simultaneously  in  multiple  sites.  In  men,  they  occur  most  commonly  on  the 
 penis and anus, and in women on the perineum and anus. The anus can develop 
 multiple lesions that coalesce to surround the anal canal. Most condylomas are 
 usually self-limited, regressing spontaneously or after local treatment, but some 
 lesions can persist for years.  


As with  other  HPV infections,  genital warts,  when they  arise in patients 
 with impaired cellular immunity, can be extremely refractory to treatment. They 
 can  also  increase  in  size  and  number  during  pregnancy,  and  regress  following 
 delivery.  This  sequence  of  events  may  also  be  a  reflection  of  the  immune 
 suppression associated with pregnancy. 


About 90% of genital warts are caused by HPV-6 or HPV-11, which are 
closely  related  to  each  other,  with  HPV-6  predominating.  Other  HPV  types, 
including  HPV-16,  may  also  be  found  in  these  lesions.  Most  of  these  lesions 
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contain  HPV-16,  but  the  rate  of  transition  to  frank  malignancy  appears  to  be 
 much lower for the external genitalia than for the cervix.  


Anal  cancer  is  associated  with  high-risk  HPV  infection. 


Immunocompromised  patients  are  especially  at  risk,  as  are  men  who  have sex 
 with  men.  Oropharyngeal  cancers,  a  subset  of  head  and  neck  squamous  cell 
 carcinomas, are also linked to HPV infections, especially by type 16. 


The role of men as carriers of HPV as well as vectors for transmission of 
 infections is well documented; however, most penile HPV infections in men are 
 subclinical and do not result in HPV-associated disease. 


Anogenital warts are usually (90%) caused by low-risk HPV types 6 and 
 11.  HPV-6  and  HPV-11  cause  benign  genital  condylomas.  The  infection  is 
 acquired during passage through the birth canal of a mother with genital warts.  


There  is  a  high  prevalence  of  HPV  DNA  in  normal  skin  from  healthy 
 adults. It appears that these asymptomatic HPV infections are acquired early in 
 infancy.  A  great  multiplicity  of  HPV  types  are  detected  in  normal  skin. 


Transmission is thought to occur from those in close contact with the child, with 
a  high  concordance  (about  60%)  between  types  detected  in  infants  and  their 
mothers. 
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Immunosuppressed  patients  experience  an  increased  incidence  of  warts 
 and cancer of the cervix. All HPV-associated cancers occur more frequently in 
 persons with HIV/AIDS. 


PREVENTION & CONTROL 


Vaccines against HPV are expected to be a cost-effective way to reduce 
 anogenital  HPV  infections,  the  incidence  of  cervical  cancer,  and  the  HPV-
 associated health care burden. A quadrivalent HPV vaccine was approved in the 
 United  States  in  2006  and  a  bivalent  vaccine  in  2007.  Both  are  noninfectious 
 recombinant  vaccines  containing  virus-like  particles  composed  of  HPV  L1 
 proteins. The quadrivalent vaccine contains particles derived from HPV types 6, 
 11,  16,  and  18,  whereas  the  bivalent  vaccine  contains  particles  from  types  16 
 and  18.  Both  vaccines  are  effective  at  preventing  persistent  infections  by  the 
 targeted  HPV  types  and  the  development  of  HPV-related genital  precancerous 
 lesions. They are not effective against established HPV disease. Adolescent and 
 young adult females make up the initial target population for vaccination. It is 
 not  known  how  long  vaccine-induced  immunity  lasts,  but  it  appears  to  extend 
 for at least 5 years14. 


HPV vaccines are not recommended for pregnant females. 
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HEPATITIS B 


Hepatitis B virus infection is distributed worldwide. There are more than 
 250  million  carriers of Hepatitis  B  Worldwide  and 1  million  deaths a  year are 
 due to to HBV-related liver disease and hepatocellular carcinoma. 


 Depending  on  the  age  at  time  of  infection  and  the  transmission  routes, 
 response of the infection vary.  Mostly individuals infected as infants develops 
 chronic infections as they reach adulthood they are subject to liver disease and 
 are  at  high  risk  of  developing  hepatocellular  carcinoma.  There  is  no  any 
 seasonal trend for HBV infection and no high predilection for any age group 
  High-risk groups 


Highly  promiscuous  persons,  parenteral  drug  abusers,  health  care 
 personnel, multiply transfused patients, organ transplant patients, haemodialysis 
 patients and staff, and new-born infants born to mothers with hepatitis B.It also 
 spreads  by  improperly  sterilized  syringes,  needles,  or  scalpels  and  even  by 
 tattooing or ear piercing. After the institution of mandatory screening of blood 
 donors  for HBsAg, the number  of cases of  transfusion-associated hepatitis has 
 been reduced dramatically.  


Routes of transmission  


More than 1 billion virions  is present in one  millilitre of blood from an 
HBeAg-positive carrier and as these viruses are resistant to drying, it should be 
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considered  that  all  bodily  fluids  from  HBV-infected  patients  are  infectious 
 .HBsAg  can  be  detected  in  body  fluids  like  saliva,  nasopharyngeal  washings, 
 semen, menstrual fluid, and vaginal secretions as well as in blood 


Transmission from carriers to close contacts by the oral route or by sexual 
 or  other  intimate  exposure  occurs.  There  is  strong  evidence  of  transmission 
 from persons with subclinical cases and carriers of HBsAg to homosexual and 
 heterosexual  long-term  partners.  Transmission  by  the  faecal-oral  route  has  not 
 been  documented.  Subclinical  infections  are  common,  and  these  unrecognized 
 infections represent the principal hazard to hospital personnel. 


Health  care  personnel  (medical  and  dental  surgeons,  pathologists,  other 
 physicians,  nurses,  laboratory  technicians,  and  blood  bank  personnel)  have  a 
 higher  incidence  of  hepatitis  and  prevalence  of  detectable  HBsAg  or  anti-HBs 
 than  those  who  have  no  occupational  exposure  to  patients  or  blood  products. 


The  risk that these  apparently  healthy  HBsAg  carriers  (especially  medical  and 
 dental  surgeons)  represent  to  the  patients  under  their  care  remains  to  be 
 determined but is probably small. 


Hepatitis  B  infections  are  common  among  patients  and  staff  of 
haemodialysis units. As many as 50% of the renal dialysis patients who contract 
hepatitis  B  may  become  chronic  carriers  of  HBsAg  compared  with  2%  of  the 
staff  group,  emphasizing  differences  in  the  host  immune  response.  Family 
contacts are also at increased risk. 
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Incubation period 


The  incubation  period  of  hepatitis  B  is  50–180  days,  with  a  mean 
 between 60 and 90 days. It appears to vary with the dose of HBV administered 
 and the route of administration, being prolonged in patients who receive a low 
 dose of virus or who are infected by a nonpercutaneous route. 


Structure 


HBV is classified as a hepadnavirus. 


Virion: 


It  is  About  42  nm  in  diameter  overall  (nucleocapsids,  18  nm)  .Electron 
 microscopy of HBsAg-positive serum reveals three morphologic forms the most 
 numerous  are  spherical  particles  measuring  22  nm  in  diameter  .These  small 
 particles  are  made  up  exclusively  of  HBsAg––as  are  tubular  or  filamentous 
 forms, which have the same diameter but may be over 200 nm long––and result 
 from  overproduction  of  HBsAg.  Larger,  42-nm  spherical  virions  (Dane 
 particles) are less frequently observed. 


Genome: 


One  molecule  of  double-stranded  DNA,  circular,  3.2  kbp.  In  virion, 
negative  DNA  strand  is  full  length  and  positive  DNA  strand  is  partially 
complete. The gap must be completed at beginning of replication cycle.  
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There  are  four  open  reading  frames  that  encode  seven  polypeptides. 


These  include  structural  proteins  of  the  virion  surface  and  core,  a  small 
 transcriptional  Trans  activator  (X),  and  a  large  polymerase  (P)  protein  that 
 includes DNA polymerase, reverse transcriptase, and RNase H activities. The S 
 gene has three in-frame initiation codons and encodes the major HBsAg, as well 
 as polypeptides  containing in addition  pre-S2 or  pre-S1  and  pre-S2 sequences. 


The  C  gene  has  two  in-frame  initiation  codons  and  encodes  HBcAg  plus  the 
 HBe protein, which is processed to produce soluble HBeAg. 


Replication of Hepatitis B Virus 


The  infectious  virion  attaches  to  cells  and  becomes  uncoated.  In  the 
nucleus,  the  partially  double-stranded  viral  genome  is  converted  to  covalently 
close circular double-stranded DNA (cccDNA). The cccDNA serves as template 
for  all  viral  transcripts,  including  a  3.5-kb  pregenome  RNA.  The  pregenome 
RNA becomes encapsulated with newly synthesized HBcAg. Within the cores, 
the viral polymerase synthesizes by reverse transcription a negative-strand DNA 
copy.  The  polymerase  starts  to  synthesize  the  positive  DNA  strand,  but  the 
process is not completed. Cores bud from the pre-Golgi membranes, acquiring 
HBsAg-containing envelopes, and may exit the cell. Alternatively, cores may be 
reimported into the nucleus and initiate another round of replication in the same 
cell. 
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INCUBATION PERIOD 
 50–180 days 


CLINICAL FINDINGS 


In  viral  hepatitis,  onset  of  jaundice  is  often  preceded  by  gastrointestinal 
 symptoms  such  as  nausea,  vomiting,  anorexia,  and  mild  fever.  Jaundice  may 
 appear within a few days of the prodromal period, but anicteric hepatitis is more 
 common. 


Extra  hepatic  manifestations  of  viral  hepatitis  (primarily  type  B)  which 
 are  proposed  to  be  due  to    circulating  immune  complexes  includes  transient 
 serum  sickness-like  prodrome  consisting  of  fever,  skin  rash,  and  polyarthritis, 
 necrotizing  vasculitis  (polyarteritisnodosa)  and  glomerulonephritis. 


Uncomplicated viral hepatitis rarely continues for more than 10 weeks without 
 improvement.  Relapses  occur  in  5–20%  of  cases  and  are  manifested  by 
 abnormalities  in  liver  function  with  or  without  the  recurrence  of  clinical 
 symptoms. 


 Sometimes  acute  viral  hepatitis  can  cause  more  extensive  damage 
preventing  organised  liver  cell  regeneration.  Only  1–2%  of  jaundiced  patients 
with hepatitis B have such fulminant or massive hepatocellular necrosis. It is ten 
times more common in those coinfected with HDV than in the absence of HDV. 



(38)35 


Both  HBV  and  HCV  have  important  roles  in  the  development  of 
 hepatocellular  carcinoma  that  may  appear  many  (15–60)  years  after 
 establishment of chronic infection. 


LABORATORY FEATURES 


HBsAg  is  generally  evident  2–6  weeks  in  advance  of  clinical  and 
 biochemical  evidence  of  hepatitis  and  continues throughout  the  clinical  course 
 of  the  disease  but  characteristically  disappears  by  the  sixth  month  after 
 exposure.  In  the  initial  stages of  disease high  concentrations of  HBV  particles 
 may  be  present  in  the  blood  (up  to  1010  particles/mL)  HBV  DNA  polymerase 
 activity,  HBV  DNA,  and  HBeAg  are  characteristic  of  the  viremic  stage  of 
 hepatitis B, occur concomitantly or shortly after the first appearance of HBsAg 
 during which communicability is highest at this time.  


Anti-HBc antibody is against the 27-nm internal core component of HBV 
High levels of IgM-specific anti-HBc are often detected at the onset of clinical 
illness. Its appearance indicates the viral replication. Antibody to HBsAg is first 
detected at a variable period after the disappearance of HBsAg. It is present in 
low concentrations. Before HBsAg disappears, HBeAg is replaced by anti-HBe, 
indicating  the  start  of  resolution  of  the  disease.  Anti-HBe  levels  often  are  no 
longer detectable after 6 months. 
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HBV chronic carriers 


By  definition,  HBV  chronic  carriers  are  those  in  whom  HBsAg  persists 
 for  more  than  6  months  in  the  presence  of  HBeAg  or  anti-HBe.  HBsAg  may 
 continue  for  years  after  loss  of  HBeAg.  In  contrast  to  the  high  titers  of  IgM-
 specific  anti-HBc  detected  in  acute  disease,  low  titers  of  IgM  anti-HBc  are 
 found in the sera of most chronic HBsAg carriers. Small amounts of HBV DNA 
 are usually detectable in the serum as long as HBsAg is present. 


The  most  useful  detection  methods  are  ELISA  for  HBV  antigens  and 
 antibodies and PCR for viral DNA. 


PREVENTION & CONTROL 
 Vaccine 


Since  1982  vaccine  for  hepatitis  B  is  available.  The  early  vaccine  was 
prepared by purifying and formalin/heat treated HBsAg associated with the 22-
nm  particles  from  healthy  HBsAg-positive  carriers.  Recent  plasma-derived 
vaccines  have  been  substituted  by  recombinant  DNA-derived  vaccines 
consisting  of  HBsAg  produced  by  a  recombinant  DNA  in  yeast  cells  or  in 
continuous  mammalian  cell  lines.  The  HBsAg  expressed  in  yeast  forms 
particles  15–30  nm  in  diameter,  with  the  morphologic  characteristics  of  free 
surface  antigen  in  plasma  though  the  polypeptide  antigen  produced  by 
recombinant  yeast  is  not  glycosylated.  The  vaccine  formulated  using  this 
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purified  material  has  a  potency  similar  to  that  of  vaccine  made  from  plasma-
 derived antigen. 


Vaccination 


Hepatitis B vaccination is the most effective method in the prevention of 
 HBV  and  its  consequences.  Hepatitis  B  vaccine  currently  is  recommended  by 
 the  WHO,  CDC  (Centre’s  for  Disease  Control  and  Prevention),  and  the 
 Advisory  Committee  on  Immunization  Practices  for  all  susceptible,  at-risk 
 groups.  It  involves  universal  vaccination  of  infants,  routine  screening  of  all 
 pregnant women for HBsAg, post exposure immune prophylaxis of infants born 
 to  HBsAg-positive  mothers,  vaccination  of  children  and  adolescents  not 
 previously vaccinated, and vaccination of unvaccinated adults at increased risk 
 of infection like commercial sex workers and trans genders. 


Response to vaccination in Immunosuppressed groups, like HIV infected, 
 patients on chemotherapy and haemodialysis patients less compared to healthy 
 individuals. 


Passive  immunization  with  hepatitis  B  immune  globulin  (HBIG)  is 
effective  when  given  soon  after  exposure.  Persons  exposed  to  HBV 
percutaneous  route  or  by  contamination  of  mucosal  surfaces  should 
immediately  receive  both  HBIG  and  HBsAg  vaccine  administered 
simultaneously at different sites to provide immediate protection with passively 
acquired antibody followed by active immunity generated by the vaccine. 
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Pregnant  women  with  type  B  hepatitis  can  transmit  the  disease  to  their 
 infants.  The  efficiency  of  hepatitis  vaccine  and  HBIG  in  averting  hepatitis  B 
 infection in infants born to HBV-positive mothers is well documented.  


The spouses and intimate contacts of persons with acute type B hepatitis 
 are  at  increased  risk  of  obtaining  clinical  type  B  hepatitis  so  it  is  essential  to 
 inform that  these practices  might increase  the  risk  of  infection or transmission 
 which  makes  councilling  for  these  patients  and  vaccination  for  the  high  risk 
 groups is important in curtailing the disease. 


HEPATITIS C VIRUS 


Worldwide  there  are  more  than  170  million  chronic  carriers  who  are  at 
 risk  of  developing  liver  cirrhosis  and  liver  cancer.  In  1997  the  WHO  has 
 estimated  that  about  3%  of  the  world  population  has  been  infected  with 
 Hepatitis  C  virus  infection,  with  high  prevalence  rates  of  10%  in  Africa 
 followed by South America and Asia.  


STRUCTURE: 


Hepatitis C virus belonging to family Flaviviridae and genusHepacivirus 
is a positive-stranded RNA virus. Various viruses can be differentiated by RNA 
sequence analysis into at least six major genotypes (clades) and more than 100 
subtypes.  The  genome  is  9.4  kb  in  size  and  encodes  a  core  protein,  two 
envelope glycoproteins, and several non-structural proteins.  
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HCV  exhibits  genomic  diversity,  with  different  genotypes  (clades) 
 predominating  in  different  parts  of  the  world.  During  chronic  infections  the 
 virus  undergoes sequence variation.  This complex viral population in  a host is 
 referred  to  as  "quasi-species."  This  genetic  diversity  is  not  correlated  with 
 differences  in  clinical  disease,  although  differences  do  exist  in  response  to 
 antiviral therapy according to viral genotype.  


Routes of transmission 


HCV  is  transmitted  mainly  by  direct  percutaneous  exposures  to  blood, 
 though  in  10–50%  of  cases  the  cause  of  HCV  cannot  be  identified.  In 
 approximately  decreasing  order  of  prevalence  of  infection  are  IV  drug  users 
 (about  80%),  haemophiliacs  treated  with clotting  factor  products,  recipients  of 
 transfusions from HCV-positive donors, chronic haemodialysis patients (10%), 
 persons who engage in high-risk sexual practices, and health care workers (1%). 


Estimates  of  vertical  transmission  of  mother-to-child  vary  from  3%  to  10%. 


HCV  infection  has  been  associated  with  tattooing.  Mothers  with  higher  HCV 
 viral  loads  or  coinfected  with  HIV  more  frequently  transmit  HCV.  No  risk  of 
 transmission has been associated with breast feeding. 


INCUBATION PERIOD 


The average incubation period for HCV is 6–7 weeks. The average time 
from  exposure  to  seroconversion  is  8–9  weeks,  and  about  90%  of  patients  are 
anti-HCV-positive within 5 months.  
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CLINICAL FINDINGS 


Most  primary  infections  are  clinically  mild  in  which  20–30%  have 
 jaundice,  10–20%  have  only  nonspecific  symptoms  such  as  anorexia,  malaise, 
 and  abdominal  pain.  Most  of  the  times  the  new  infections  with  HCV  are 
 subclinical. The majority (70–90%) of HCV patients develop chronic hepatitis, 
 and many are at risk of progressing to chronic active hepatitis and cirrhosis (10–


20%).  Diseases  related  with  chronic  HCV  infections  include  mixed 
 cryoglobulinemia and glomerulonephritis. 


Laboratory diagnosis 


Serologic  assays  are  available  for  diagnosis  of  HCV  infection.  Enzyme 
 immunoassays (EIA) detect antibodies to HCV but do not distinguish between 
 acute,  chronic,  or  resolved  infection.  Anti-HCV  antibodies  can  be  detected  in 
 50–70%  of  patients  at  onset  of  symptoms,  whereas  in  others  antibody 
 appearance  is  delayed  3–6  weeks.  Antibodies  are  directed  against  core, 
 envelope,  and  NS3  and  NS4  proteins  and  tend  to  be  relatively  low  in  titer. 


Nucleic acid-based assays (PCR, RT-PCR) can genotype the HCV isolates and 
detect the presence of circulating HCV RNA and are beneficial for monitoring 
patients on antiviral therapy. 
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 Prevention and control 


Even though several candidate vaccines are under research currently there 
 is  no  vaccine  for  hepatitis  C  .Control  measures  emphasis  on  prevention 
 activities that reduce risks for contracting HCV which are screening and testing 
 blood,  plasma,  organ,  tissue,  and  semen  donors;  virus  inactivation  of  plasma-
 derived products; counselling of persons with high-risk drug or sexual practices; 


implementation of  infection  control  practices  in health  care  and  other  settings; 


and professional and public education. 


BACTERIAL CAUSES OF STI 
 NEISSERIA GONORRHOEAE 


Neisseria gonorrhoeae infection one of the commonest STIs worldwide in 
 distribution which is estimated to be about 106.1 million new cases worldwide.       


Gonorrhoea  is  exclusively  transmitted  by  sexual  contact,  often  by  women  and 
men with asymptomatic infections. The infectivity of the organism is such that 
the  chance  of  acquiring  infection  from  a  single  exposure  to  an  infected  sexual 
partner is 20–30% for men and even greater for women. The infection rate can 
be reduced by avoiding multiple sexual partners, rapidly eradicating gonococci 
from  infected  individuals  by  means  of  early  diagnosis  and  treatment,  and 
finding  cases  and  contacts  through  education  and  screening  of  populations  at 
high  risk.  Mechanical  prophylaxis  (condoms)  provides  partial  protection. 
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Chemoprophylaxis is of limited value because of the rise in antibiotic resistance 
 of the gonococcus. 


Neisseria gonorrhoeae 


Gonococci  is  a  gram  negative  intracellular  diplococci  which  ferments 
 only glucose and differ antigenically from the other neisseriae.  


Antigenic Structure 


N gonorrhoeae is antigenically heterogeneous and capable of changing its 
 surface  structures  in  vitro—and  presumably  in  vivo—to  avoid  host  defenses. 


Surface structures include the following. 


Pili (Fimbriae) 


Pili  are  the  hair-like  appendages  that  extends  from  the  surface  of  the 
 organisms  which  improves  the  attachment  to  host  cells  and  resistance  to 
 phagocytosis.  Mostly  all  the  strains  of  N  gonorrhoeae  will  be  having 
 antigenically different pillins. 


Por 


Por  protein  extends  through  the  gonococcal  cell  membrane.Por  proteins 
are  having  important  impact  intracellular  killing  of  gonococci  within 
neutrophils by preventing phagosome-lysosome fusion.  
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Opa Proteins 


Opa proteins plays important role in attachment of gonococci to host cells 
 and attachment of gonococci within colonies  


Lipooligosaccharide (LOS) 


Gonococci  can  express more  than one  antigenically different  LOS  chain 
 simultaneously. Toxic nature of the gonococcal infections is mainly due to the 
 endotoxic effects of LOS. 


The  sialyation  of  terminal  galactose  of  human  glycosphingolipids  with 
 sialic  acid  makes  the  organism  resistant  to  killing  by  the  human  antibody-
 complement system and interferes phagocytic cells binding to the organism. 


Antibiotic resistance 


Gonococci  has  many  plasmids  of  which  95%  of  strains  have  a  small, 


"cryptic" plasmid of unknown function. Two other plasmids (MW 3.4 x 106 and 
4.7  x  106)  comprises  genes  coding  for  β-lactamase  production  making  them 
resistant  to  penicillin  which  could  be  acquired  from Haemophilus  or  other 
gram-negative  organisms.  They  are  transmissible  by  conjugation  among 
gonococci.  Insertion  of  a  streptococcal  gene  tetM  coding  for  tetracycline 
resistance  into  the  conjugative  plasmid  has  brought  the  high-level  tetracycline 
resistance in gonococci. 
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PATHOGENESIS 


Mucous membranes of the genitourinary tract, eye, rectum, and throat are 
 the  targets  of  gonococci  causing  acute  suppuration  leading  to  tissue  invasion 
 followed by chronic inflammation and fibrosis.  


In  males,  mostly  it  causes  urethritis  and  sometimes  it  can  be 
 asymptomatic.  Urethritis  causes  yellow,  creamy  pus  and  painful  urination.  If 
 untreated  suppuration  diminishes  and  fibrosis  occurs,  occasionally  leading  to 
 urethral strictures.  


In females, endocervix is site to get affected initially which then spreads 
 to the urethra and vagina, giving rise to mucopurulent discharge. Infection in the 
 fallopian  tubes,  causes  salpingitis,  fibrosis,  and  tubal  obstruction  causing 
 infertility.  


Gonococcal bacteremia leads to skin lesions of the hands, forearms, feet, 
 and  legs.  Gonococcal  tenosynovitis  and  suppurative  arthritis,  generally  affects 
 knees, ankles, and wrists. Gonococci can be cultured from blood or joint fluid of 
 only 30% of patients with gonococcal arthritis.  


Gonococcal  endocarditis  is  a  rare  yet  severe  infection.  Gonococcal 
bacteremia  is  seen  frequently  in  complement  deficiency.  Gonococcal 
ophthalmia  neonatorum  is  acquired  during  passage  through  an  infected  birth 
canal. If untreated the conjunctivitis rapidly progresses to blindness. To prevent 
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gonococcal  ophthalmia  neonatorum  can  be  prevented  by  instillation  of 
 tetracycline, erythromycin, or silver nitrate. 


Diagnostic Laboratory Tests 
 Specimens 


Pus  and  secretions  are  taken  from  the  urethra,  cervix,  rectum, 
 conjunctiva, throat, or synovial fluid for culture and smear.  


Smears 


Gram-stained  smears  of  endocervical  or  urethral  exudate  shows  many 
 intracellular  gram  negative  diplococci  within  pus  cells.  These  give  a 
 presumptive diagnosis. Stained smears of the urethral exudate from men have a 
 sensitivity of about 90% and a specificity of 99%.  


Stained smears of endocervical exudates have a sensitivity of about 50% 


and  a specificity  of  about  95%.  Cultures of urethral exudate  from  men  are not 
 necessary  when  the  stain  is  positive,  but  cultures  should  be  done  for  women. 


Stained  smears  of  conjunctival  exudates  can  also  be  diagnostic,  but  those  of 
 specimens from the throat or rectum are generally not helpful. 


Culture 


Immediately  after  collection,  pus  or  mucus  is  streaked  on  modified 
Thayer-Martin  medium  (has  antibiotics  like  Vancomycin,  3µg/mL;  Colistin,  
7.5  µg/mL;  Amphotericin  B,  1µg/mL;  and  Trimethoprim,  3µg/mL)  and 
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incubated  in  5%  CO2(candle  jar)  at  37  °C.  If  immediate  incubation  is  not 
 possible,  the  specimen  should  be  placed  in  a  CO2-containing  transport-culture 
 system. Forty-eight hours after culture, the organisms can be quickly identified 
 by  their  appearance  on  a  Gram-stained  smear,  by  oxidase  positivity,  and  by 
 coagglutination,  immunofluorescence  staining,  or  other  laboratory  tests.  The 
 species  of  sub  cultured  bacteria  may  be  determined  by  fermentation  reactions 
 RCUT (rapid carbohydrate utilisation test). 


Gonococci  generally  produce  smaller  colonies  than  those  of  the  other 
 neisseriae.  Gonococci  that  require  arginine,  hypoxanthine,  and  uracil  tend  to 
 grow  most  slowly  on  primary  culture.  Gonococci  isolated  from  clinical 
 specimens  or  maintained  by  selective  subculture  like  modified  Thayer  Mayer 
 medium  will  have  typical  small  colonies  containing  piliated  bacteria.  On 
 nonselective  subculture  as  in  chocolate  culture  larger  colonies  containing 
 nonpiliated gonococci are formed. Opaque and transparent variants of both the 
 small and large colony types also occur. 


Nucleic Acid Amplification Tests 


Several  FDA-cleared  nucleic  acid  amplification  assays  are  available  for 
direct  detection  of N  gonorrhoeae  in  genitourinary  specimens.  Nucleic  Acid 
Amplification  Tests  have  excellent  sensitivity  and  specificity  in  symptomatic, 
high-prevalence  populations.  Advantages  of  these  Nucleic  Acid  Amplification 
Tests  is  better  detection,  more  rapid  results,  and  the  ability  to  use  urine  as  a 
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specimen source. Disadvantages include poor specificity of some assays due to 
 cross  reactivity  with  nongonococcalNeisseria  species.  These  tests  are  not 
 suggested for use for the diagnosis of extragenitalgonococcal infections. 


Serology 


Serum  and  genital  fluid  contain  IgG  and  IgA  antibodies  against 
 gonococcal pili, outer membrane proteins, and LPS. Some IgM of human sera is 
 bactericidal  for  gonococci  in  vitro.These  antibodies  can  be  detected  by 
 immunoblotting,  radioimmunoassay,  and  ELISA  tests.  But  theseassays  are  not 
 useful  as  diagnostic  aids  for  many  reasons  like  gonococcal  antigenic 
 heterogeneity, the delayed antibody development in acute infection; and a high 
 background level of antibodies in the sexually active population. 


Immunity 


Repeated  gonococcal  infections  are  common.  Protective  immunity  to 
 reinfection  does  not  appear  because  ofgonococcal  antigenic  heterogeneity. 


Antibodies like IgA and IgG can be demonstratedon the mucosal surfaces, they 
 either are highly strain-specific or have little protective ability. 


Treatment 


Development  and  the  widespread  use  of  penicillinhas  increased  the 
gonococcal  resistance  to  penicillin  so  that  many  strains  now  require  high 
concentrations  of  penicillin  G  for  inhibition.  Penicillinase-producing  N 
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gonorrhoeae  (PPNG)  also  have  increased  in  prevalence.  High-level  resistance 
 to  tetracycline  also  occurring  due  to  chromosomally  mediated  resistance  to 
 tetracycline. Spectinomycin resistance and fluoroquinolones resistance has been 
 noted. 


Gonococcalophthalmianeonatorum  is  prevented  by  local  application  of 
 0.5%  erythromycin  ophthalmic  ointment  or  1%  tetracycline  ointment  to  the 
 conjunctiva of newborns. As silver nitrate solution is difficult to store and can 
 causes  conjunctival  irritationit  has  mostly  been  substituted  by  use  of 
 erythromycin or tetracycline ointment. 


As the problems with antimicrobial resistance in N gonorrhoeae, the US 
 Public  Health  Service  recommends  that  uncomplicated  genital  or  rectal 
 infections be treated with ceftriaxone given intramuscularly as a single dose.  


TREPONEMAPALLIDUM 
 STRUCTURE 


Treponemapallidum is an actively motile slender spirals rotating steadily 
around  their  endoflagella  measuring  about  0.2  µm  in  width  and  5–15  µm  in 
length.  The  spiral  coils  are  regularly  spaced  at  a  distance  of  1  µm  from  one 
another.  The  long  axis  of  the  spiral  is  usually  straight  but  may  occasionally 
bend, so that the organism forms a complete circle sometimes and returningback 
to its normal straight position. 
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The  spirals  are  so  thin  that  they  are  not  easily  seen  unless 
 immunofluorescent  stain  or  dark  field  illumination  is  used.it  can  be  visualised 
 by staining with silver impregnation method. 


Genome 


The T  pallidum  genome  is  a  circular  chromosome  of  about  1138kbp 
 which  is  small  when  compared  with  other  bacteria  and  also  they  don’t  have 
 transposable  elements,  which  makes  their  genome  highly  conserved  and  that 
 explains  its  constant  susceptibility  to  penicillin.  There  are  only  few  genes 
 involved  in  energy  production  and  synthesis  of  nutrients,  which  makes  T 
 pallidum to obtain these from the host. 


Antigenic Structure 


Since  T  pallidum  cannot  be  cultured  in  vitro  the  characterization  of  its 
 antigens is limited. The outer membrane surrounds the periplasmic space which 
 has  the  endoflagella  and  the  peptidoglycan-cytoplasmic  membrane  complex. 


The  lipids  seems  to  bind  the  proteins  to  the  cytoplasmic  or  outer  membranes 
 and keep the proteins unreachable to antibodies. 


The  endoflagella  are  composed  of  three  core  proteins  similar  to  other 
bacterial  flagellin  proteins,  plus  an  unrelated  sheath  protein.  T  pallidum 
subspecies  pallidumhas  an  enzyme  hyaluronidase  whichdisruptions  the 
hyaluronic  acid  in  the  ground  substance  of  tissue  responsible  for  the 
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invasiveness  of  the  organism.  Approximately  more  than  100  protein  antigens 
 have been recognised. The protein profiles of T pallidum (all the subspecies) are 
 indistinguishable;  Cardiolipin  is  an  important  component  of  the  treponemal 
 antigens. 


Culture 


Pathogenic  T  pallidum  has  never  been  cultured  continuously  on  any 
 artificial  media.  Only  the  non-pathogenic  treponemes  Reiter  strain,  can  be 
 cultured anaerobically in vitro.  


Growth Characteristics 


T  pallidum  is  a  microaerophilic  organism  which  survives  best  in  the 
 environment  containing  1–4%  oxygen.  The  non-pathogenic  treponemes  Reiter 
 strain  grows  on  a  well-defined  medium  of  11  amino  acids,  vitamins, 
 minerals,albumin, salts, and serum. 


When  kept  in  proper  suspending  fluids  and  reducing  substances,  T 
pallidum  may  remain  motile  for  3–6  days  at  25  °C.  In  whole blood  or  plasma 
stored the organisms  remains viable for at  least 24 hours when stored at 4 °C, 
which is of potential importance in blood transfusions. 




    
  




      
      
        
      


            
    
        References

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Download now ( PDF - 162 Page - 2.26 MB )
            

      


      
      
        
  Related documents

  
    
      
          
        
            A Clinico-Epidemiological Study of HIV Seroconcordant Vs Serodiscordant Couples
        
      

        In summary the univariate analysis of the above risk factors suggested that HIV concordance was significantly associated with presence of sexually transmitted infections,

    
      
          
        
            The Impact of HIV on Various Sexually Transmitted Infections
        
      

        Complete blood counts, liver function tests and investigations for Syphilis ( VDRL screening and TPHA confirmation for VDRL reactive), Herpes Simplex 2 (anti HSV-2 IgG ELISA),

    
      
          
        
            Seroprevalence of Herpes Simplex Virus 1 and 2, Hepatitis B and Chlamydia Trachomatis among the Patients attending Sexually Transmitted Diseases Department.
        
      

        Certified   that   this   dissertation   entitled  “SEROPREVALENCE   OF  HERPES   SIMPLEX   VIRUS   1   &amp;   2,   HEPATITIS   B   AND  CHLAMYDIA   TRACHOMATIS   AMONG   THE 

    
      
          
        
            Prevalence of high risk human papilloma virus in symptomatic women attending our gynaecology OPD
        
      

        The aim of the study is to determine   the prevalence of high risk human papilloma viruses 16 and  18 in women with symptoms of chronic discharge per vaginum and those with

    
      
          
        
            Prevalence of Sexually Transmitted Infections among Pregnant Women attending Institute of Venereology.
        
      

        The most important sexually transmitted infections found in  unmarried pregnant women (n=5) were Trichomoniasis (40%), Bacterial  vaginosis (20%), Syphilis (20%), candidiasis

    
      
          
        
            Prevalence of Sexually Transmitted Infections in Intertile Women
        
      

        KOH mount for candida Wet film for trichomonas vaginalis Gram stain for clure cells Endocervical culture for gonococcus Gram stain for gonococcus Chlamydia antigen detection

    
      
          
        
            Prevalence of Sexually Transmitted Infections among Female Sex Workers attending Institute of Venereology.
        
      

        Risk factors for genital HSV infections include multiple sex  partners, advent of sexual activity at 17years of age or younger, history  of other STDs, HIV infection, history

    
      
          
        
            Dissertation submitted in partial fulfillment of the  Requirements for the degree of 
        
      

        Role of type specific herpes simplex virus  -1 and virus -2 serology as a diagnostic modality in patients with clinically  suspected genital herpes: A comparative study in

      



      

    

    
            
            
      
  Related documents

  
          
        
    
        
    
    
        
            STUDY ON THE PREVALENCE OF HUMAN  PAPILLOMA VIRUS INFECTION IN HIGH RISK 
        
        
            
                
                    
                    119
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Psychiatric Co-Morbidity in People with HIV/AIDS: A Cross Sectional Study
        
        
            
                
                    
                    152
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Prevalence of sexually transmitted infections among men having sex with men {MSM} attending Stanley Medical College in North Chennai
        
        
            
                
                    
                    123
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Prevalence of sexually transmitted infections among female sex workers attending institute of venereology
        
        
            
                
                    
                    120
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Micronucleus assay in urothelial cells of patients with abnormal colposcopy and histopathological correlation
        
        
            
                
                    
                    137
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Prevalence of Herpes Simplex Virus (HSV-1&2) in Culture Negative Suppurative Keratitis using Polymerase Chain Reaction (PCR): A Pilot Study
        
        
            
                
                    
                    132
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Biochemistry  Immunology  Vaccines-II
        
        
            
                
                    
                    22
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Clinico-investigative Profile of Cervico-Vaginal Discharge in Highrisk Women attending Sexually Transmitted Infection Clinic in Tertiary Care Hospital.
        
        
            
                
                    
                    146
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Company

        	
             About us
          
	
            Sitemap

          


      

      
        Contact  &  Help

        	
             Contact us
          
	
             Feedback
          


      

      
        Legal

        	
             Terms of use
          
	
             Policy
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Get our free apps

        	
              
                
              
            


      

    

    
      
        
          Schools
          
            
          
          Topics
                  

        
          
                        Language:
            
              English
              
                
              
            
          

          Copyright azpdf.net © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




    
    

    
        
            
                

            

            
                                
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


