


Laboratory Diagnosis of 
genital Infections



Urogenital Normal FloraUrogenital Normal Flora

• Distal UrethraDistal Urethra
• Predominant gram positive bacteria

i• Vagina
• Birth to 6 weeks : Lactobacilli

• up to puberty : Enterobactericae

• Puberty: Lactobacillus enterococci GBS anaerobesPuberty: Lactobacillus , enterococci,GBS ,anaerobes
Mycoplasma , Enterobactericae



• Men
Urethritis: the most common STDUrethritis: the most common STD
Epididimitis
W• Women
Urethritis
Cervicitis
Vulvuvaginitis,Vaginitis



Conformation UrethritisConformation Urethritis

Urethritis can be documented on the basis of any ofUrethritis can be documented on the basis of any of      
the following signs or laboratory tests:

*Mucopurulent or purulent discharge
*Gram stain > 5 WBC /oil immersion field
*Positive  leukocyte esterase test on first –voided urine or 

i i i i f fi id d i dimicroscopic examination of first voided urine sediment 
> 10 WBC / oil immersion field



Urethritis Type

• Specific Urethritis

• Non Specific UrethritisNon Specific Urethritis



The General Feature of NGU & GUThe General Feature of NGU & GU

Clinical Features NGU GUClinical Features NGU GU

Incubation period 7 – 14 days 2 – 8 days

Onset Gradual Abrupt

Dysuria Mild Severe

Discharge Quality Mucoid PurulentDischarge Quality Mucoid Purulent

Discharge Quantity Less More



Etiologic Agents

Gonococcal Urethritis : 20 %
Non gonococcal Urethritis : 80%

Chlamydia trachomatis 15-40%

Ureaplasma urealyticum 10-40%

Mycoplasma genitalium 15-25%

Trichomonas vaginalis 5-15%
Herpes Simplex Virus Unknown

Candida albicans < 5%

Other bacteria < 5%Other bacteria < 5%

Non infectious ?

Unknown 20-30%



M.genitaliumM.genitalium

• Urethritis graded according to the PMN count 
M.genitalium have higher PMN count than men 
with M. genitalium negative NCNGU indicating 
significant inflammation(>10 PMN/hpf )

• There are no significant difference in microscopic 
signs between M.genitalium and C. trachomatis 



Ureaplasma urealyticum 
(Ureaplasma biovar 2)(Ureaplasma biovar 2)

• Urethral colonization is not uncommon among men without urethritis

• In the most study is significantly more common among men with NGU 
compared with men without urethritis

• Post GU after treatment with penicillin or cephalosporin

• Recent data are conflicting  and the important of this organism as a cause g p g
of urethritis remain uncertain

• Ureaplasma urealyticum seems to be more closely associated with NGU 
than U parvumthan U.parvum 



Mycoplasma hominis is associated withMycoplasma hominis is associated with 
prostatitis , NGU in men



Trichomonas vaginaluisTrichomonas vaginaluis

• An important cause of acute and persistent NGU in men
• Associated with prostatitis

M l f t i f tilit• Male factor infertility 
• Risk factor for sexual transmission of HIV



Other etiologic agentsOther etiologic agents
• Adenovirus cause sporadic urethritis often with simultaneous p

conjunctivitis or upper respiratory infection
• Oropharyngeal flora might be responsible for some cases
• Haemophilus parainfluenzap p
• N.meningitidis

• Gardnerella vaginalis
• Group B StreptococciGroup B Streptococci
• Mycoplasma hominis
• S. aureus  
• Gram negative bacilli( may be associated with cystitis)



• Epididimitis• Epididimitis
• Age < 35 : C . Trachomatis

N . Gonorrhea

• Age > 35 : Gram Negative Bacilli



Urethritis

G hGonorrhea
ChlamydiaChlamydia

Mycoplasma



Laboratory Diagnostics MethodsLaboratory Diagnostics Methods

• Gram StainGram Stain
• Culture

i i i i i• Nucleic acid hybridization
• Nucleic acid Amplification
• Immunoassay
• DFADFA



Sampling(male)p g( )
• Not received antimicrobial treatment during the last 7-8 

days (ten days for DNA/RNA based method)
• Not local treatment during the previous 48-72 hr
• Not urinated or sexual intercourse 1-2 hr before sampling
• In presence of discharge clean the head of the penis andIn presence of discharge clean the head of the penis and 

the area of external urethral meatus using a sterile swab 
moistened with physiological saline

• In absence of free discharge patient should massage the• In absence of free discharge patient should massage the 
urethra 

• If no exudade are obtained gently introduce  a sterile 
Cotton or Dacron swab on a fine aluminium shaft into the 
urethra ( 2-3 mm)



Recommendation for transport and storage of specimen for 
N hN.gonorrhea

Specimen transport storage

Culture Isolation Swab 
Rayon 
Dacron 

≤5 hours 
Do not refrigerate 

Calcium alginate 

Nucleic acid probes Swab 
Manufacturer supplied

≤7 days at 2-8°C 
Swab must be immersed

Specimens can be frozen 
to ≤-20°C and tested ≤60 Manufacturer supplied Swab must be immersed 

in manufacturer-
supplied medium 

days after collection 

Nucleic acid Swab ≤24 hours at room Specimens can be frozenNucleic acid 
amplification 

Swab 
Manufacturer supplied

≤24 hours at room 
temperature 
≤5 days at 2°C-8°C 

Specimens can be frozen 
to ≤-20°C and tested ≤60 
days after collection 



WHO RecommendationWHO Recommendation

• Albumin-coated cotton swabsAlbumin-coated cotton swabs
• Preferable to collect two swabs : 

*microscopic examination*microscopic examination 
*culture



Transport media

• For Gonococci
• Stuart or Amies charcoal transport media up to 5 hr at RT
• For Chlamydia
• 2SP
• For mycoplasma• For mycoplasma
• 0.5% albumin in TSB
• 2SP ( sugar-phosphate-10% heat inactivated fetal calf serum)
• SP4• SP4
• Mycoplasma transport media (trypticase phosphate broth-10% BSA-

100000 U P/ml

4 ºC up to 24 hr



Preparation of Smearp
• Roll the swab onto slide to avoid disrupting cells
• Cover only a small area of the slide
• Air dry rather than drying over a flame
• Heat fix

Sources of Errors
• Scrubbing• Scrubbing
• Overheating
• Old gram iodine
• Over decolorization• Over-decolorization
• Under-decolorization



Neisseria gonorrhea

• The diagnosis of gonorrhea can be classified into three level:
• Suggestive• Suggestive
• Presence of mucopurulent urethral exudate on physical examination
• Sexual exposure to a person infected with gonorrhea
• PresumptivePresumptive 
• Typical GNID
• Growth in culture /an organism presumed to N.gonorrhea basis typical 

colonial morphology , positive oxidase test 
• Detection of an organisms presumed to N.gonorrhea in a non culture 

laboratory test
• Definitive 
• Isolation of N gonorrhea from sites of exposure by culture• Isolation of N.gonorrhea from sites of exposure by culture 
• Confirmation of identity of isolate by biochemical , enzymatic , 

serological or nucleic acid testing



Interpretation
Male Urethral Smear

• GUGU
• Positive: >5 PMN with intracellular GNDC (Typical morphology)

Extra cellular GNDC may be present, numerous PMN present
N ti N i t ll l GNDC E t ll l GNDC ( l• Negative: No intracellular GNDC , Extra cellular GNDC (are less 
specific )may be present , PMN may or may not present.

• NGUNGU
• Positive: >5 PMN per oil immersion field / no intracellular GNDC

Examine an area of the smear with many cells
F h ifi i f i i h lFor women the specificity of gram stain is much lower



Intra cellular Gram Negative Diplococci



Non Gonococcal Urethritis Gram SmearNon Gonococcal Urethritis Gram Smear



N.gonorrhea Culture
• Culture is gold standard for test evaluation , medico legal purposes and 

routine screening 
• High sensitivity 85-95%g y
• Culture is available for female endocervical and male urethral specimens.
• Culture is the most wildly available option for the diagnosis of infection in 

non genital sites( rectum and pharynx). Non culture test are not FDA 
cleared for use in the rectum and pharynx.p y

• Advantage:
• Low cost
• High sensitivity and specificity 
• Suitability for use with different type of specimenSuitability for use with different type of specimen
• Ability to retain the isolate for additional testing
• Disadvantage :
• Fastidiousness of organism
• Specimen transport laboratory technique not optimalSpecimen transport , laboratory technique not optimal 
• length of time  



Culture MediaCulture Media
• Chocolate Agar

• TM

• MTM

M ti L i• Martin Lewis

• NYC



Gonococcal Genital InfectionGonococcal Genital Infection
Gram Stain         Culture

Symptomatic Female                2+                             4+
Asymptomatic Female              1+                             3+ 
Symptomatic Male 4+ 4+Symptomatic Male                    4+                              4+
Asymptomatic Male                  2+                              3+

• High specificity ( > 99%) and sensitivity ( >95%) a Gram stain  of a 
symptomatic male urethral specimen 

L iti it ti G t i h ld t b id ffi i t f• Lower sensitivity : an negative Gram stain should not be consider sufficient for 
rule out infection in asymptomatic men

• Gram stain of endocervical specimens pharyngeal or rectal specimens are not• Gram stain of endocervical specimens, pharyngeal or rectal specimens are not 

sufficient to detect infection and not recommended



Enzyme ImmunoassayEnzyme Immunoassay
• Better sensitivity for genital specimens from symptomatic y g p y p

men than for those from women
• Sensitivity 87% 
• Specificity  97%
• Unacceptably lower the PPV in low prevalence population



Nucleic Acid HybridizationNucleic Acid Hybridization
• Specific probe to detect nucleotide sequences of p p q

N.gonorrhea RNA or DNA
• FDA clear for use with male urethra and endocervical 

ispecimen
• Sensitivity /specificity
• Urethra specimen 96.4% / 99%Urethra specimen  96.4% / 99%
• Endocervical specimen  92.1%



Nucleic Acid AmplificationNucleic Acid Amplification

• LCRLCR
• PCR
• High Sensitivity and specificity for• High Sensitivity and specificity  for 
• Urethra specimen 98.6% / 99.5%
• Endocervical specimen 96 7% / 99 5%• Endocervical specimen 96.7% / 99.5%
• FDA clear for use with male urethra swab , 

endocervical swabs male and female urineendocervical swabs , male and female urine. 



Indication for N.gonorrhea testing and test 
l i b iselection by specimen type

U h l U i V i l C j i i i R l b hUrethral
Endocervical

swab

Urine Vaginal 
secretion

swab

Conjunctivitis Rectal swab pharynx

GramGram 
stain + _ _ + _ _

Culture + _ _ + + +

NAAT + + +/- _ _ _



Susceptibility Test
CLSI 2010

• Agar Dilution or Disk Diffusion MethodAgar Dilution or Disk Diffusion Method 
and Direct colony suspension in MH broth 
or 0 9% salineor 0.9% saline

• Recommended medium GC agar with 
growth supplementgrowth supplement

• incubation:36 ± 1 ºC,5%CO2,20-24 hr
• Testing by disk diffusion may not detect 

decrease in quinolone activity



Antibiograme for NGAntibiograme for NG

• WHO Recommendation • CLSI RecommendationWHO Recommendation
• Core Group
• Penicillins

CLSI Recommendation
• Penicillins
• Spectinomycin

• Spectinomycin
• Quinolones
• Ceftriaxone

• Spectinomycin
• Quinolones
• CeftriaxoneCe t a o e

• Tetracyclines

• Additional Group

• Ceftriaxone
• Tetracyclines

Cefo itin• Other cephalosporins
• Azitromycin

• Cefoxitin
• Cefixime



• An intermediate result for an antimicrobial agent (cefoxitin 
d ti i ) i di t ith t h i l bl th tand spectinomycin) indicate either a technical problem that 

should be resolved repeat testing or a lack of clinical 
experience in treating organisms with these zones. Strains p g g
with intermediate zones with other agents have a 
documented lower clinical cure rate( 85-95%)compared to 
95% for susceptible strains95% for susceptible strains

• Gonococci with 10-unit penicillin disk zone diameter of < p
19 mm are likely to be β-lactamase producing strains.

• Gonococci with 30-µg tetracycline disk zone diameter of
< 19 mm usually indicate a plasmid mediated tetracycline 

resistantresistant



Chlamydia trachomatisChlamydia trachomatis

• Non motile
• Gram negative
• Obligate intracellular organisms
• A unique developmental cycle



Chl di
• Serovars A,B,Ba and C associated with trachoma

Chlamydia serovars
Serovars A,B,Ba and C associated with trachoma

• Serovars L1, L2, L3 associated with LGV
• Serovars D through K• Serovars D through K 

– Cervicitis
Urethritis– Urethritis

– Endometritis
S l i iti– Salpingitis



Sampling
The objective of specimen collection should usually
b t i l d th h t ll th t h b th i

Sampling

be to include the host cells that harbor the organism
Specimen that contain secretions or exudate

but lack the cells are not satisfactorybut lack the cells are not satisfactory
Dacron , cotton ,rayon and calcium alginate 
swabs may be usedy

Transportation media
2-sucrose phosphate (2SP)

Sucrose glutamate phosphate (SPG)Sucrose glutamate phosphate (SPG)



SamplingSampling
When the elapsed time between specimen

collection and inoculation is <24 hours
specimens should be stored at 4ºC

When specimens cannot be inoculated in
<24 hours the specimens should be<24 hours, the specimens should be
maintained at <-70ºC

Specimens for culture should never be
stored at -20ºC or in frost-free freezers



S l f l
• Collection of these samples should be

Samples for non culture tests
Collection of these samples should be 
performed as instructed by manufacturer
U i i d l• Urine is a good sample

• A single endocervical or urethral swab 
specimen to be sufficient



Recommendation for transport and storage of specimen for 
C.trachomatis

Specimen transport storage

Culture
•Cotton
•Rayon
•Dacron
•Cytobrush

≤24 hours at 4°C 
If delayed >24 hours, freeze to -
70°C 
Transport at RT on ice up to 15 

Frozen to -70° in transport media 
Viability remains after ≥2 years, if 
frozen correctly 

y
min without transport media

Direct fluorescent antibody

•Cotton
•Rayon
•Dacron

Prepare slides immediately after 
specimen collection 
Air dry and fix slide for 10 
minutes in alcohol or acetone

Fixed and unstained slides can be 
stored at -20°C for ≥2 years 

Direct fluorescent antibody 
•Cytobrush
•Calcium alginate

minutes in alcohol or acetone 
Transport to laboratory ≤7 days 
at room temperature or 4°C 

Manufacturer supplied ≤24 hours at room temperature Specimens must be processed ≤5 

Immunoassays ≤5 days at 2°C-8°C 
Do not freeze specimens 

days after collection 
Storage after processing is not 
applicable 

Manufacturer supplied ≤7 days at 2°C-25°C Specimens can be frozen to 

Nucleic acid probes 
pp ≤ y

Swab must be immersed in 
manufacturer-supplied medium 

p
≤-20°C and tested ≤60 days after 
collection 

Swab 
Manufacturer supplied

≤24 hours at room temperature 
≤5 days at 2°C 8°C

Specimens can be frozen to
≤ 20°C and tested ≤60 days afterNucleic acid amplification Manufacturer supplied ≤5 days at 2°C-8°C ≤-20°C and tested ≤60 days after 

collection 



Isolation in cell cultureIsolation in cell culture
• Cell culture

• Cycloheximide-treated McCoy cells
• HeLa 229 cells  with DEAEdextran and 

cycloheximide
• Buffalo green monkey cells
• monkey kidney
• HL
• HEp-2 



IdentificationIdentification
Fluorescein-conjugated fluorescent  j g

monoclonal antibody stains (MOMP) 

Iodine staining  (less specific)g ( p )

Disadvantages
o low sensitivity
olong turnaround time
oDifficulties in standardization
olabor intensityy
oTechnical complexity
o Stringent transport requirements
o Relatively high costo Relatively high cost

Shell vial method (less specific)



Id tifi tiIdentification
• Non culture diagnostic tests• Non culture diagnostic tests

  Direct cytological examination
DFA d (MOMP LPS l l )– DFA procedure (MOMP or LPS molecule)
• DFA is best suited for laboratories that test a 

limited number of specimenslimited number of specimens 
– Giemsa

I di t i i– Iodine staining 





• Serological tests 
C l t fi ti (CF)(LPS)– Complement fixation (CF)(LPS)

– IF 
– EIA
– Microimmunofluorescence test ( MIF )( )



Nucleic acid amplification tests (NAAT)Nucleic acid amplification tests (NAAT)

B Di ki BDP b T ™• Becton Dickinson BDProbeTec™  test uses
DNA sequences in the cryptic plasmid 

• The Gen-Probe APTIMA™ assayThe Gen Probe APTIMA  assay 
To detect a specific 23S ribosomal RNA target



NHA

Hybridization probes :
DNA sequences including;DNA sequences including;

Genomic DNA
Cryptic plasmid DNACryptic plasmid DNA

One of the advantages of the nucleic acid hybridization tests 
is the ability to store and transportis the ability to store and transport

specimens for <7 days without refrigeration before receipt and 
testing by the laboratory 









Chlamydia trachomatis DiagnosisChlamydia trachomatis Diagnosis

Culture: high specificity BUT g p y
• labor-intensive, expensive, 
• variable sensitivity (50%-80%), 
• not suitable for widespread screening• not suitable for widespread screening

Non-culture methods: 
• Serology: not very useful
• EIA, DFA, DNA probe : less sensitive(50-75%), non specific
• Nucleic acid amplification tests (NAAT): PCRp ( )

– more sensitive than culture (>80%-90%) 
– can use first void urine 

can use self obtained vaginal swab– can use self-obtained vaginal swab



Mycoplasma genitaliumMycoplasma genitalium

• At present NAAT are only tools available forAt present NAAT are only tools available for 
detection of M.genitalium

• Optimal specimen type may vary depending on p p yp y y p g
the sample preparation method 

• Male first void urine may be detect more infection y
than urethral swabs / reflect the amount of 
specimen used in sample preparation



Mycoplasma hominis 
Ureaplasma urealyticum

• SP4 broth (Agar) with arginin  for M.hominis
• SP4 broth (Agar) with urea for U.urealyticum
• Agar incubation: 37ºC, 5% CO2, 2-5 days
• Broth incubation:37 ºC, up to 7 days

• M.hominis growth on Blood agar plate pinpoint non 
hemolytic colony that do not stain with gram stainhemolytic colony that do not stain with gram stain.



ProstatitisProstatitis
• Prostatitis is the term that is employed clinically to describe p y y

a heterogeneous group of infectious and non infectious 
disorders in adult men with a variety of complaints referable 
to lower urogenital tract and perineumto lower urogenital tract and perineum

• About 50% of all men will experience prostatitis symptoms 
at some time in their lives  



Classification
Category Designation Status of infection

I Acute bacterial Acute infection

II Chronic bacterial Recurrent infection

III Chronic non bacterial /Chronic pelvic No demonstrable 

IIIA

pain syndrome

Inflammatory

infection

WBC in semen/EPS/post 
i iprostatic massage urine

IIIB Non inflammatory No WBC in 
semen/EPS/post prostatic 
massage urine

IV Asymptomatic inflammatory Asymptomatic 



EtiopathogenesisEtiopathogenesis

• InfectionInfection
• Dysfunctional high pressure voiding

i f• Intraprostatic ductal reflux
• Autoimmunity
• Interstitial cystitis
• Neuromuscular problemNeuromuscular problem 



Infection

• Category I / IIg y

• The role of infection in category III is not 
established (bacterial DNA bacterial culturesestablished (bacterial DNA-bacterial cultures 
for commensal  and fastidious bacteria-difficult 
to culture coryneforms-clinical improvement 

ft tibi ti t t t)after antibiotic treatment)

• Bacteria can isolated from an Expressed• Bacteria can isolated from an Expressed 
Prostatic Secretion (EPS) or post prostatic 
massage urine specimen rather than MSU 
samplesample



Common pathogenCommon pathogen
• Aerobic gram negative bacillig g
• E.coli- Klebsiella- Enterobacter- Proteus- serratia-

pseudomona
• gram positive coccigram positive cocci
• Enterococci and Staphylococci
• Other organisms
• C.trachomatis
• U.urealyticum
• Mycobacteriumy
• Fungi
• Virus(HSV-CMV)



DiagnosisDiagnosis
• The diagnosis is based on symptomatology and localization of g y p gy

organisms and/or leukocytes in segmented urogenital tract 
specimens. 
Th ld t d d i th f l t t• The gold standard is the four glass test 

• 1- The first voide 5-10 ml urine (VB1)
• 2- Midstream urine (VB2)• 2- Midstream urine (VB2)
• 3- Pure prostatic secretion expressed by prostate massage(EPS)
• 4- The first voided 5-10 ml urine after prostatic massagep g



Acute ProstatitisAcute Prostatitis

• Diagnosed based on clinical features and a positive urine culture.
• If patient has active cystitis all three samples (VB2,VB3 and p y p ( ,

EPS/semen) will be contaminated by infected bladder urine and 
results will be uninterpretable.



Chronic ProstatitisChronic Prostatitis

• Leukocyte in the EPS/semen or VB3 sampleLeukocyte in the EPS/semen or VB3 sample 
(10WBC/HPF or 1 log increase compared to 
VB2) is suggestive of prostatitisVB2) is suggestive of prostatitis

• The finding of organism with or without WBC – category II
• WBC without organism- category IIIAW C w t out o ga s catego y
• Neither WBC nor organism –category IIIB



Interpretation of diagnostics bacterial 
l li i llocalization cultures

Diagnosis VB1 VB2 WBC in Common 
EPS/semen or 

VB3
causative 

agents
Type I/II -/+ + + Common 

tagents
Type IIIA - - + None

Type IIIB NoneType IIIB - - - None

Type IV - - + None

Non bacterial - - - None

Cystitis + + + Common 
agentsagents

Not prostatitis - - - -



PMPTPMPT

• A less tedious time consuming andA less tedious , time consuming and 
expensive but almost equally effective 
modification of the four glass test the premodification of the four glass test the pre 
and post massage test



Bacterial Vaginosisg
Replacement of the normal vaginal flora by an 

h f bi i iovergrowth of anaerobic microorganisms
Gardnerella vaginalis

b lMobiluncus spp
Prevotella spp
Bacteroides sppBacteroides spp
Peptococci
Mycoplasmas hominisMycoplasmas hominis
Ureaplasma urealyticum



Specimen Collection
Obtain secretions from the mucosal membrane
of the aginal all ith a sterile s abof the vaginal wall with a sterile swab
Swab the lateral or posterior fornices

f th iof  the vagina
Place the swab in a sterile tube containing saline



Methods for Diagnosis of
Bacterial VaginosisBacterial Vaginosis

oClinical Diagnosis, Amsel criteriaoClinical Diagnosis, Amsel criteria
This will be used to clinically manage patients

o Gram stain, Nugent score
Centralized and standardized lab based method



Laboratory Identification
Examination of wet mount
The relative absence of PMNs

Many PMNs should prompt a search
for  simultaneous infection

The predominant flora is coccobacilli (Clue cells)
Gram stainGram stain

Routine culture  is not recommended 
SBASBA

Chocolate agar
bilayer Tween agar (HBT agar)bilayer-Tween agar (HBT agar)



Clinical  Diagnosis
1. Discharge

The t pical BV discharge is a thin hite fl idThe typical BV discharge is a thin white fluid 
with a consistency resembling sour milk

Th t t b l l tThere must not be any granular elements
The fluid must be completely homogenous

Limitations
Use of microbicide or placebo gels may
make evaluation of discharge more difficult



Clinical  Diagnosis
2. pH of vaginal fluid

Touch the strip to the wall of the vagina or use a swab of theTouch the strip to the wall of the vagina or use a   swab of the   
vagina to moisten the pH paper

Avoid the cervical mucus, which has a higher pH than the vaginag p g
Normally, vaginal pH values lie between 3.5 and 4.6
pH >4.5 is consistent with BV

Limitations:
blood, sperm, and cervical mucus  can elevate the pH; acid gels 

may lower the pHmay lower the pH



Clinical  Diagnosisg
3. Whiff test. Amine odor

G d ll i li prod ce aminesGardnerella vaginalis produce amines 
Transfer a small amount of the vaginal fluid  onto a 

slideslide
Add 1 drop of 10% KOH to one of the slides
A fi h d i di t th f iA fishy odor indicates the presence of amines

Limitation:
T h l i b bl ll h dTechnologist may not be able to smell the odor



Clinical  Diagnosisg

4. Clue cells : Wet Mount
Transfer a small amount of the vaginal fluid onto a slide
Cover slip the slidep
A large number of bacteria (thousands) adhere to the cell 

surface 













Scoring for each of the above bacterial morphotypes

Organisms 
Morphotype

No / oil  
immersion

Score

L b ill 30 0Lactobacillus >30
5 – 30
1 – 5

0 +
1 +
2 +

<1
0

3 +
4 +

Gardnerella >30 4 +
Bacteroides 5 – 30

1 – 5
<1

3+
2 +
1 +

0 0
Mobiluncus 5 – 30

1 – 5
2 +
1 +

0 0



Nugent Scores of Gram StainNugent Scores of Gram Stain
Points are added according to the  morphotypes seen.
Total will be between 0 and 10
0-3 Normal
4-6 Intermediate
7-10 bacterial vaginosis7-10 bacterial vaginosis



Rapid Diagnostic Methods

• Detection of bacterial metabolic products inDetection of bacterial metabolic products in 
vaginal secretions

• Gas-liquid chromatographic analysis to detect succinic acidGas liquid chromatographic analysis to detect succinic acid

• Thin-layer chromatography for the determination of putrescine and 
cadaverine

• Enzymatic analysis for proline aminopeptidase 



Trichomoniasis

Purulent vaginal discharge
V l i i iVulvar irritation

Dysuria
Abnormal vaginal odorAbnormal vaginal odor

Copious, yellow-green or gray frothy
discharge, adherent to vaginal walls 

Punctate cervical microhemorrhages seen in 
25%: ‘strawberry cervix’



T. vaginalis  Diagnosis

Vaginal pH is almost always greater than 4.5
A positive whiff test is not unusual (KOH) +/-
Wet mount

An abundance of leukocytes
Motile flagellated trichomonads, twitching motility 

Culture 
Modified Dimond’s medium 
InPouch TV 



T. vaginalis, wet mount



Error in technique will decrease theError in technique will decrease the 
sensitivity of wet prep

-Collection of specimen from the endocervix
-The use of cool salineThe use of cool saline

-Delay in reading the smear
-Contamination of the saline with KOH

Sloppy preparation with too much saline causing organism-Sloppy preparation with too much saline ,causing organism 
to move rapidly across the field
-Making a preparation too thick

-Failure to read the slide with adequate light contrast
-Examination of only a small area of the slide



Decreasing Shelf-life of Trichomonas vaginalis on 
Wet Mount Preparations

20% of wet mounts initially positive for T. vaginalis become negative within 10 minutes



Other Tests to Identify Trichomonas

P l h i i (PCR)

Other Tests to Identify Trichomonas

Polymerase chain reaction (PCR)
Enzyme-linked immunoassay (ELISA)
Direct fluorescence antibody assay (DFA)Direct fluorescence antibody assay (DFA)
Indirect fluorescent antibody (IFA) assay
Agglutination test (AT)gg ( )
Stained smear techniques 

(Gram stain, Papanicolaou smear)





Vulvovaginal Candidiasis (VVC)Vulvovaginal Candidiasis (VVC) 

Ab l i l di h• Abnormal vaginal discharge 
thick, white, vaginal discharge ("cottage cheesethick, white, vaginal discharge ("cottage cheese--like")like")

• Vaginal sorenessVaginal soreness
•• ErythematousErythematous "satellite" lesion"satellite" lesion
• Vulvar pruritisp
• Pain
• Vulvar edema



Diagnosis
•• pH normal (pH normal (<<44..55))
•• Whiff test negative Whiff test negative 
• a wet preparation (saline, 10% KOH)
• Gram stain of vaginal discharge demonstrates yeasts or   

pseudohyphaepseudohyphae
• culture 

– C. albicans 85-90%
– C. glabrata 5-10%
– Saccharomyces cervisiae
– Others: C. tropicalis, C. krusei, C. kefyr





Folded squamous epithelial cellsFolded squamous epithelial cells

Yeast budsYeast buds

PMNs



Yeast pseudohyphaeYeast pseudohyphae

Yeast buds

PMNs

Squamous epithelial cellsSquamous epithelial cells



Features of the Most Common Causes of Vaginitis

Basis of 
Diagnosis

Bacterial 
vaginosis

Vulvovaginal 
candidiasis

Trichomoniasis

Type of 
secretion

Thin, white 
discharge

Thick, white 
(cottage cheese)

yellow-green 
(or discolored)( )

Vaginal pH 
l 4 5

> 4.5 normal > 4.5
normal<4.5

Wet month Clue cell Pseudohypha Motile yp
Budding yeast Trichomona

Whiff test + +_



Trichomona
Salin wet prep KOH wet prep

1 actively moving Trichomonad
Numerous PMNs are often present

Trichomonads are lysed
PMNs are lysed

Salin wet prep KOH wet prep

Candida
Salin wet prep KOH wet prep

Pseudohyphae & budding yeast sometime 
visible

Epithelial cells may obscure yeast

Pseudohyphae & budding yeast seen
Epithelial cells are lysed
PMNs are lysedp t e a ce s ay obscu e yeast

PMNs may/may not be seen
PMNs are lysed

Bacterial Vaginosis
Salin wet prep KOH wet prep

Numerous clue cells
Few or no PMNs

Clue cells are lysed
PMNs are lysed

ac e a ag os s

Few or no PMNs PMNs are lysed





Aerobic VaginitisAerobic Vaginitis

Group B streptococci
Staphylococcus aureusp y

E.Coli
Decrease Lactobacilli-Decrease Lactobacilli

-Increase WBC



A purulent or mucopurulent
cervicitis

A purulent or mucopurulent
endocervical exudate visible
in the endocervical canalin the endocervical canal 
or on an endocervical 
swab specimen 

(commonly referred to as “mucopurulent cervicitis”)(commonly referred to as mucopurulent cervicitis )



cervicitis
Finding of leukorrhea (>10 WBC per high  power 

field on microscopic examination of vaginal fluid)
Vaginal pH may be elevatedVaginal pH may be elevated
There is no odor when the secretions are mixed 
with 10% KOHwith 10% KOH
This might indicate endocervical inflammation    

caused specifically by
C. trachomatis or N. gonorrhoeae



Genital Ulcer diseaseGenital Ulcer disease



HSV Diagnosis

• Isolation of HSV in cell culture 

g

• PCR assays for HSV 
• HSV Serologic Tests

• HSV-specific glycoprotein G2 for HSV 2 infection and 
glycoprotein G1 for HSV 1





• Lymphogranuloma Venereum
Genital and lymph node specimensGenital and lymph node specimens
(i.e., lesion swab or bubo aspirate) may be tested 

– culture
– direct immunofluorescence
– nucleic acid detection
– Chlamydia serology (complement fixation titers >1:64)Chlamydia serology (complement fixation titers >1:64) 

• Granuloma Inguinale (Donovanosis)
Klebsiella granulomatis 



Chancroid 
H hil d iHaemophilus ducreyi 

• The patient has one or more painful genital ulcers
• The patient has no evidence of T. pallidum infection
• A test for HSV performed on the ulcer exudate is negativep g

Lab Diagnosis
• A gram negative slender rod or coccobacillus 
• Aligns in a pattern referred to as school of fish
• Culture 

– Mueller Hinton based chocolate agar supplemented with 1% IsoVitaleX 
and 3µg/ml vancomycinµg y



HPV
• Genital warts

HPV

• Asymptomatic
• Usually associated with HPV types 6 or 11y yp
• Other HPV types ( 16, 18, 31, 33, and 35)
• Are strongly associated with cervical neoplasiag y p



L b C id ti
Inspection usually diagnostic of external warts:

Lab Consideration
Inspection usually diagnostic of external warts:, 
biopsy if in doubt
Pap smear, biopsy for flat warts of cervixPap smear, biopsy for flat warts of cervix
HPV-DNA studies, PCR, hybrid capture
HPV cannot be cultured, and serologic tests are , g
not available to test for HPV antibodies
Subclinical infections may be detected by applying 

i id l i f i3% to 5% acetic acid solution for 5 to 10 minutes. 
The lesions then become visible




