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Abstract

A cross sectional study was conducted topaye modified Amsel’s method with
the old standard methods(Nugent's system & Amselethod) in the diagnosis of
bacterial vaginosis.

Vaginal swabs were collected from 233 womdér were complaining from one or
more of vaginal symptoms including discharge, maipditching, burning, and
dyspareunia, and attending Obstetric and Gyneaol@gitpatient Clinic in Al-Zahra
Maternity and Pediatric Teaching Hospital in Al-Bfafsovernorate, during the period
from November/2006 to the end of May/2007.

modified Amsel's method is depending on twd ofifour instead of three out of
four Amsel’s criteria for diagnosing bacterial vagsis and it was found that it is
efficient and significantly applicable, without lng of sensitivity, specificity, and
predictive values.

Introduction

Bacterial vaginosis (BV) is a polymicrobiakdider characterized by an increase in
the vaginal pH over 4.5, a reduction in or abseoiceéactobacillus colonization and
overgrowth of several facultative and obligatoryaambic bacteria(l), including
Gardenerella vaginalis, anaerobic gram
negative rods (Bacteriodes spp., Prevotella sapd Porphyromonas), Mobiluncus
spp., and others(2,3,4)

It is a common cause of vaginitis in womenowdre sexually active during
childbearing age(5).
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Bacterial vaginosis is associated with advemagnancy outcomes, upper genital
tract infections such as pelvic inflammatory disgandometeritis, post-gynaecological
surgery infections, cervicitis, urinary tract infiens, cervical intraepithelial neoplasia,
and increased risk of sexual acquisition of humammune deficiency virus
infection(6,7,8).

The two most common symptoms associated ®ithare vaginal discharge and
malodor (9). However bacterial vaginosis can noatlequately diagnosed on the basis
of symptoms since nearly half of the women who ntieetclinical criteria for bacterial
vaginosis report no noticeable symptoms(10,11) .

The diagnosis of bacterial vaginosis was mhgeusing Amsel’s criteria, the
presence of three of the following four criteriacisnsidered to be consistent with the
presence of BV: (i) a characteristic thin homogendischarge, (i) vaginal pH more
than 4.5, (iii) clue cell on saline wet mount, ging release of a fishy amine odor on
addition of 10% KOH(12). However, this clinical teria can be simplified by using 2
of 4 rather than 3 of 4 (Amsel’s criteria), withdass of sensitivity and specificity(13).

Nugent et al(14). described a Gram stainisgasystem from 0 to 10 based on the
number of Lactobacilli, Gram-negative to Gram-vialgabacilli, and Gram-negative
curved bacilli, a score from 7-10 indicates BV otfen. The Gram stain is believed by
many to be the gold standard for diagnosing badteaginosis(15).

However, interpreting the Gram stain requiggperience, and it's often difficult to
get timely results for the clinical diagnosis of @\3).

Materials and Methods

A cross sectional study of 233 women recruftedh various locations at Al-Zahra
Maternity and Pediatric Teaching Hospital in Al-Bfajsovernorate over a six month
period beginning in November, 2006.

Any woman had one or more of vaginal symptdaischarge, malodor, itching,
burning, and dyspareunia), and undergoing a spece@xamination at the Outpatient
Clinic was eligible to participate in the study.

Because all the specimens were taken froneqativho were already undergoing
pelvic examination, the study was approved by tl@leGe of Medicine and the
Department of Obstetrics and Gynecology of the saléege. Thus; a separate,
specific informed consent was not obtained, andrin&tion from the study was not
used for the clinical care or the management opttent.

Women were excluded if they were taking aotibior topical vaginal medication
within the last three days, or if there was vaginlekeding or any signs of cervicitis on
examination, and/or if the patient was at high ps&gnancy.

According to a prepared case sheet, desciptariables of the patients obtained
during evaluation includes age, address and sat@s, marital status, pregnancy
status, parity, history of abortion, symptoms o fhatients, menstrual cycle history,
contraceptive choice, presence of BV associatedrfadke vaginal douching or recent
antibiotic therapy, and past history of genitattriafection.

Unlabricated vaginal speculum was inserted, \aginal fluids were collected from
posterior vaginal fornix with three disposable ootswabs.

One swab was used for vaginal pH determinationthemswab was used to test release
of fishy odor “whiff test”.

Third swab was used for wet film and Gram staiscore then according to Nugent’'s
criteria(13).

The diagnosis of BV was based on Nugerdtisg system of the Gram stained
smear which is regarded as the gold standard égnadisis of BV(14).
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Each Gram-stained smear was evaluated forfdfmving morphotypes under oil
immersion (1000 magnification).

1-Gram-variable rods (G. vaginalis morphotypasyl small Gram-negative rods
(Bacteroides spp. Morphotypes).
2-Curved Gram-variable rods (Mobiluncus morphotypes
3-Large Gram-positive rod (Lactobacillus morphog)pe

Each morphotypes was quantitated from 1+ towdth regard to the number of
morphotypes per oil immersion field which is randexn (0-no morphotypes to 4+: 30
or more morphotypes, tablel).

Table(1): The Nugent's scoring system.

Points Lactobacillus Gardenerella Mobiluncus

morphotypes & Bacteroides morphotypes
morphotypes

0 4+ 0 0

1 3+ 1+ 1+ or 2+

2 2+ 2+ 3+ or 4+

3 1+ 3+

4 0 4+

All points are added together to obtain thmlfiscore; score (0-3) indicate normal
Lactobacillus flora, score (4-6) intermediate flamad score (7-10) indicate BV.
Gram stain reagents were prepared accorditpliee et al. (1996).
Modified Amsel’s criteria
Original Amsel’'s method was established in 3A98msel et al.,, 1983), where a
positive diagnosis requires that the patient saighree of the following criteria:
a) Discharge: a thin, homogenous, milky, adherenthdisge as it characterized at

the time of swabs collection.

b) PH >4.5: vaginal pH determined by means of pH iatdic strip (Whatman)
which range from 4-6.

c) Whiff test: when some drops of 10% potassium hydi®solution was added
to vaginal secretion from one vaginal swab, a sdeaf “fishy” amine odor
signified a positive whiff test.

d) Clue cell: vaginal secretions on third swab werenlomed with 2-3 drops of
normal saline and used for the preparation of tides.

One slide was covered with a coverslip for fet, which then examined under 400
magnification for presence of clue cells.

The second swab was allowed to be air drietheat fix, then Gram stained for the
purpose of Nugent’'s scoring.
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The modified Amsel’s criteria (2 out of 4) wesmpared with the classical Amsel’s
criteria (3 out 4) by testing it against the Nugestoring system which is regarded the
gold standard for the diagnosis of BV.
3.3.3.2

Statistical analysis
*  The sensitivity, specificity, positive, and negatigredictive values, and their

95% confidence intervals (C.I) have been calculdtedeach of the individual
criterion, different combinations of criteria, Anfisecriteria, and for Quick Vue
AdvanceG. vaginalis test.

Data were entered and stored in Microsoft Accesevace and analyzed by SPSS

version 14, the statistically significant differescwere assessed with chi-square test at

two level of probability( p 0.05, p 0.01).

Results
Evaluation of each Amsel’s criterion

Vaginal pH was the criterion of the highsensitivity, at 91%, the sensitivity of
the remaining Amsel’s criteria ranged from 60-7%#l¢ (2)and(3).

Demonstration of clue cell on microscopical rexzation was the criterion of the
highest specificity, at 93%, thin homogenous disghaand vaginal pH have a low
specificity, 51%, 63%, respectively, while positiamine odor “whiff test” have a high
specificity, at 88%.

Table (2): Laboratory finding of each individual criterion(Amsel’s criteria) among
patients with and without BV.

Type of Amsel’s criterion Bacterial vaginosis Total
Positive(%) Negative(%)
1. Thin Positive 111(69.4) 36(49.3) 147
discharge Negative 49(30.6) 37(50.7) 86
2. Vaginal pH>{| Positive 145(90.6) 27(37.0) 172
4.5 Negative 15(9.4) 46(63.0) 61
3.”whiff test” || Positive 97(60.6) 9(12.3) 106
Negative 63(39.4) 64(87.7) 127
4. Clue cell |[Positive 121(75.6) 5(6.8) 126
Negative 39(24.4) 68(93.2) 107
Total 160(100) 73(100) 233

Table (3): Evaluation of *sensitivity, **specificity,*** PPV, **** NPV, and 95%
confidence intervals(C.l) of each Amsel’'s criterioramong the studied patients.
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Amsel’s Sensitivity Specificity PPV NPV
criterion (C.D) (C.D) (C.D) (C.D)
1.discharge 0.69 0.51 0.75 0.43
(0.62-0.76) (0.39-0.62) (0.68-0.82) (0.33-0.54)
2.vaginal pH 0.91 0.63 0.84 0.75
(0.85-0.94) (0.51-0.74) (0.78-0.89) (0.62-0.85)
3."whiff test” || 0.61 0.88 0.92 0.50
(0.53-0.68) (0.77-0.94) (0.84-0.96) (0.41-0.59)
4. clue cell 0.76 0.93 0.96 0.64
(0.68-0.82) (0.84-0.97) (0.91-0.99) (0.54-0.72)

*Sensitivity=true positive/total positive(true pbge + false negative).

** Specificity= true negative/total negative(truegative+ false positive).

*** Positive predictive value PPV= true positivelt positive+ false positive.

***+* Negative predictive value NPV= true negativele negative+ false negative.

Evaluation of different combinations of any two Amel’'s criteria in comparison to
the traditional Amsel’'s method.

Different combination of any two Amsel's cri@rand the traditional Amsel’s
method were evaluated by calculating their sensjtivspecificity, negative, and
positive predictive values, and their correspondbgo C.I as summarized in table (4),
(5).

The sensitivity of any combination of 2 Amsatisteria ranged from 60-66%, while
the sensitivity of 3 or more Amsel’s criteria eqt@b2%.

The specificity of most combinations of any ghgel's criteria was nearly equal or
more than the specificity of the traditional Amsetethod, at 93%, except that the
specificity of (pH+ discharge) combination recordbd lowest value of specificity than
other combinations, at 66%.

Table (4): Laboratory finding of different combirats of two Amsel’s criteria among
patients with and without BV:
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Type of Amsel’s criteria Bacterial vaginosis Total
Positive(%) || Negative(%)
1.pH+discharge Positive 104(65) 25(34.2) 129
Negative 56(35) 48(65.8) 104
2.pH+"whiff test” ][ Positive 102(63.8) 12(16.4) 114
Negative 58(36.2) 61(83.6) 119
3.pH+clue cell Positive 105(65.6) 5(6.8) 110
Negative 55(34.4) 68(93.2) 123
4.clue cell +"whiff || Positive 96(60) 1(1.4) 97
test” Negative 64(40) 72(98.6) 136
5.clue cell Positive 105(65.5) 3(4.1) 108
+discharge Negative 55(34.4) 70(95.9) 125
6."whiff test"+ Positive 98(61.3) 6(8.2) 104
discharge Negative 62(38.7) 67(91.8) 129
7.traditional Amsel’'g| Positive 99(61.9) 5(6.8) 104
method Negative 61(38.1) 68(93.2) 129
(=3 criteria)
Total 160(100) 73(100) 233
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Table (5): Evaluation of sensitivity, specificity, NPV, PPV, and 95% C.I for
different combinations of 2 Amsel’s criteria in conparison to traditional Amsel’s

method.

Type of combined Sensitivity |||Specificity PPV NPV
Amsel’s criteria (C.D) (C.D) (C.D) (C.D
1. pH+ discharge 0.65 0.66 0.81 0.46
(0.57-0.72) (]{(0.54-0.76) |||(0.73-0.87) |]|(0.36-0.56)
2. pH+ "whiff test” 0.64 0.84 0.89 0.51
(0.58-0.71) (]{(0.73-0.91) |||(0.82-0.94) |]((0.42-0.60)
3. pH+ clue cell 0.66 0.93 0.95 0.55
(0.58-0.73) (]{(0.84-0.97) |||(0.89-0.98) |]((0.46-0.64)
4. Clue cell +"whiff 0.60 0.99 0.99 0.53
test” (0.52-0.68) (]{(0.92-1.00) |||(0.94-1.00) |}|(0.44-0.61)
5. Clue cell+ discharg¢0.66 0.96 0.97 0.56
(0.58-0.73) (]{(0.88-0.99) |||(0.91-0.99) |]((0.47-0.65)
6."whiff test”+ 0.61 0.92 0.94 0.52
discharge (0.53-0.69) (]((0.82-0.97) |||(0.87-0.98) |]((0.43-0.61)
7. Traditional 0.62 0.93 0.95 0.53
Amsel’'s> 3criteria (0.54-0.69) (]((0.84-0.97) |||(0.89-0.98) |]((0.44-0.61)

Discussion

depending on Nugent’'s scoring system as standaghdstic test for BV, it was found
that elevated vaginal pH >4.5 was the criteriornhef highest sensitivity at 91%, but of
low specificity at 63%, table (3).

This finding was the same as that reported thgrostudies(9,16,17,18,13), who all
found that pH was the highly sensitive Amsel'seniin and this is because of enzymes
and metabolic by-products of BV- associated (sushketo acids and succinates)
together with absence of lactic acid leading tegisf vaginal pH.

Vaginal pH >4.5 criterion was of low specificibecause it could be associated with
menstruation, recent sexual intercourse, excessaveical discharge, infection with
T.vaginalis, and it is more common in postmenoplawsanen(19,13).

However; normal vaginal pH can exclude the dasis of BV (20,21)

Demonstration of clue cell on microscopical rexzation was the criterion of the
highest specificity at 93%, followed by the relea$@ositive amine odor "whiff test” at
88%.
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A fact that was similar to what was reporteddilger researchers who found that
demonstration of clue cell on wet film preparatisrconsidered to be the most accurate
diagnostic criterion for BV.(9,22,15,17,18)

Clue cell are formed when G. vaginalis present ighhnumbers, and adhere to
exfoliated epithelial cells in the presence of lvated pH.

Visualization of thin homogenous discharge oamexation was the criterion of the
lowest specificity at 51%, this finding was simil@r that registered by other workers
who found that discharge criterion is not spedidic BV, seen in about half of patients
with BV, and in about one third of patients with@}(23,15,13).

Discharge criterion is not specific for BV besaut could be found in women with
moniliasis, and in women without vaginitis(22).

When different combinations of any two Amsealigeria and the traditional Amsel’s
method were compared by calculating their senspivspecificity, negative, and
positive predictive values, it was found that teastivity of any combined two criteria
ranged from 60% to 66%, and the sensitivity of tilaglitional Amsel’s method was at
62%, table (5).

The specificity of any two combined criteria svaearly equal, the same , or more
than that of traditional Amsel’s method at 93%.exception of that is the combination
of (discharge+ pH) criteria which was of the lowsgécificity at 66%.

Both positive, and negative predictive values dny combined two criteria were
nearly equal, the same, or more than that of theittonal Amsel's method at 95%,
53%, respectively.

Therefore, these findings are supportive tongne modified Amsel’'s method for the
diagnosis of BV which depend on 2 clinical criterfestead of 3 out of 4 without
significant losing of sensitivity , specificity, piive, and negative predictive values.

Gutman et al(13). demonstrated that the didagradBV can be simplified by finding
2 out of 4 Amsel’s criteria, instead of 3 out ofrteria without losing of sensitivity and
specificity whatever the type of the combined twitecia.

While the present study and Forsum et al(24)ndothat combined (pH+ discharge)
criteria have lower specificity than that of tracoiital Amsel's method (3 criteria).
Forsum et al(24) proposed that it is better to wkelthe combination of (discharge and
pH) criteria for the diagnosis of BV as a modifiéthsel's method, and he suggested to
test pH criterion (highly sensitive criterion) amdmbined it with one of the two
specific criteria (demonstration of clue cell andsgive amine odor test) for the
diagnosis of BV.
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