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Objective: To systematically review the performance characteristics of VIA in cervical cancer screening

Material and Method: The Ovid (Medline) electronic database from January, 1996 to Febuary, 2007 was searched, using the
following key search words of 1. MESH term “Uterine Cervical Neoplasms” with subheading “diagnosis™, 2. Keywords
“sensitivity” or ““specificity”” and 3. Keyword “visual inspection with acetic acid” Total of 11 studies were relevant and
eligible for the review. Histology or combination of Colposcopy and histology were used as gold standard. Abnormal
colposcopy must have histological confirmation by material obtained by colposcopic directed biopsy, loop excision, or
endocervical curettage. Histologic threshold for positive outcome from screening tests was CIN2 (Cervical Intraepithelial
Neoplasia 2) or higher (or equivalent categories by other classifications). A meta-analysis, yielding a quantitative summary
measure was implemented with the random effect model.

Results: Using random effect method, the pooled estimates of sensitivity, specificity, positive predictive value and negative
predictive value of VIA-VIAM were 71.8%, 79.4%, 16.7% and 99.0% respectively. When comparing with conventional
cytology, VIA have favorably characteristics especially sensitivity and negative predictive value.

Conclusion: VIA may be incorporated in cervical cancer screening programme in low resource setting country because of

high negative predictive value of the test is sufficiently high to assure screening for negative and CIN | women .
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Precise estimates of screening test accuracy
including sensitivity and specificity are important to
determine policy decision of screening program.
Recommendation for optimal frequency screening,
management of abnormalities, and use of newer
technology depend on the screening test property®.
Cervical cancer is highly preventable through cytology
screening program with Papanicolaou (Pap) smears that
facilitate the detection and treatment of precancerous
lesions. Alternative methods, such as DNA testing for
human papillomavirus (HPV) and simple visual
screening with acetic acid (VIA) could be used as an
adjunct to cytology to identify women at risk of cervical
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cancer. In developing countries often lack of the
necessary resources to use the Pap smears as a
screening tool for cervical abnormality. Nowadays
cervical cancer prevention programmed that bases on
cytology has not been successful for many different
reasons®. Screening programmed based on Pap smears
require technical capacities and system for
transportation, communication, follow-up and training
the cytoscreener that are beyond the capacity of health
care infrastructure in most developing countries®®,
So that high loss of follow-up between screening,
treatment and low screening coverage. HPV DNA
testing is a newer screening technique but remain
unaffordable in the low resource setting country. VIA
is the method involves swabbing the cervix with a 3-
5% acetic acid solution prior to naked eye visual
examination. Visual inspection with acetic acid using
low-level magnification (VIAM) is Visual inspection
with acetic acid (VIA) using low level (2-4x)
magnification. These methods showed difference in
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precancerous cell structure and opacity make abnormal
cell temporarily appear white when exposed to acetic
acid solution. Because of this method have met the
basic criteria of good screening test (e.g. safe, practical,
affordable, available) and has potential advantage over
traditional screening techniques in poorly resourced
location, there is immediate feedback of test results to
the patients and importantly, treatment can be provided
immediately after the test®9,

Objective

The aim of this study was to systematically
review the performance characteristics of VIA-VIAM
in cervical cancer screening.

Material and Method
Study sources

The Ovid (Medline) electronic database from
January, 1996 to February, 2007 was searched, using
the following key search words.

1. MESH term “Uterine Cervical Neoplasm”
with subheading “diagnosis”

2. Keywords “sensitivity” or “specificity”

3. Keyword “visual inspection with acetic
acid”

The search strategy was: #1 and #2 and #3,
limited to English language. Only journal article type
was included. Twenty articles were retrieved. The title
and abstract of each citation were screened first, and
full report was screened second if necessary to select
the relevant articles according to selection criteria.
Fulltexts of those selected studies were retrieved,
reviewed and extracted for relevant data by two
independent reviewers.

Inclusion criteria

The study must compare the VIA to the
reference standard on the same patients or slides as
histological confirmation and or Colposcopy. Of 20
studies, there were 11 studies fulfilled this criteria.
Studies were excluded if the following criteria were met.

1. Some participants in the study were not
evaluated for reference standard (histologic
confirmation and or colposcpy)

2. No available data for all of true positive,
false positive, true negative and false negative,
according to criterion validity of the test (four cells of a
2 X 2 tables).

Nine studies were excluded®”. There were
eleven studies relevant for reviewing the operating
characteristics of VIA-VIAM®-29),
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20 studies were retrieved

|

14 studies were selected by the

inclusion criteria

l 3 studies were excluded

11 studies were eligible for systematic review

Threshold of screening tests

Abnormal VIA and VIAM were defined as 1)
opaque, dull, well define, confluent acetowhite lesion
touching the squamocolumnar junction or close to the
external os. 2) Large opaque, dense, well defined,
acetowhite lesion surrounding the cervical os. 3) Wart
and leukoplakia close to the squamocolumnar junction.
4) Dense, opaque acetowhitening of clinically visible
ulceroproliferative growth of the cervix.

Outcome and outcome threshold

Histology or combination of Colposcopy and
histology were used as gold standard in this review.
Normal colposcopy was defined as normal. Abnormal
Colposcopy must have histological confirmation by
material obtained by colposcopic directed biopsy, loop
excision, or endocervical curettage. Histologic thres-
hold for positive outcome from screening tests was
CIN2 or higher (or equivalent categories by other
classifications). This study used CIN 2 or higher in our
study because higher rate to progression to cervical
cancer. The lesion less than CIN2 usually spontaneous
regression about 80%.

Covariate information

Characteristics of study population (place,
inclusion and exclusion criteria, age distribution),
screening setting (primary screening or screening
among women with previous cytological abnormality),
bias assessment of screening and gold standard
(blinding of testing or not) were included. The following
study characteristics were systematically summarized
in Table 1.

Definition of accuracy measures and Statistical
analysis

Descriptive statistics of each study was
presented. True positive (TP), true negative (TN), false
positive (FP), and false negative (FN) of the screening
test against the gold standard from each study were
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extracted to construct 2X2 tables for calculation of
sensitivity and specificity, positive predictive value
and negative predictive value. A meta-analysis,
yielding a quantitative summary measure of each
screening test, was implemented. Subgroup analysis
was reported according to important covariate.
Random-effects models were used for pooling all
parameters in this review because of statistically
significant inter study heterogeneity (when p < 0.1 for
Cochran’s Q test) in most cases®. Meta-analyses were
performed by using the Stata statistical package version
9.0 with the command “pmeta”¢0,

Results

There were 11 studies eligible for systematic
review of the screening test of VIA or VIAM testing.
True positive, true negative cases, false positive, and
false negatives cases including sensitivity, specificity,
positive predictive value, and negative predictive
value with their standard errors were shown in Table 2.
Using random effect method, the pooled estimates
of sensitivity, specificity, positive predictive value,
negative predictive value were 71.8% (95% CI: 66.4%-
77.1%), 79.4% (95% CI: 77.2-81.7%) 16.7% (95% ClI:
13.5%-19.8%) and 99.0% (95% Cl: 98.8%-99.2%)
respectively. Subgroup analysis between VIA and
VIAM were performed and presented in Table 3.

Discussion

In more-developed countries, cervical
cytology have formed as cervical cancer screening
programmed and marked decline in the incidence and
mortality from cervical cancer®®3), But yet in many
less-developed countries to make an effectiveness of
cervical cytology programmed®3233, Visual inspection
with acetic acid (VIA) is the alternative method for
cervical cancer screening that widely investigated.
Visual inspection with acetic acid using low level (2-4x)
magnification (VIAM) has been proposed to
further improve the test characteristic of VIA. Many
study showed that VIAM did not improve the test
characteristic of naked eye visualization of VIA or
marginally in sensitivity@®2?,

In this study provide the accuracy including
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) of VIA-VIAM for
cervical cancer screening. An attempt was made to
synthesize available information and using meta-
analysis techniques, to demonstrate that there was
sufficient clinical evidence to support the use of VIA-
VIAM as alternative cervical cancer screening test,
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especially in low resource setting. In Thailand used
VIA in the setting of rural area that low cytoscreener ,
appeared to have an effect in revealing an increased
cervical cancer incidence rate by achieving higher
coverage, resulting in increased case finding®©®.

Application of VIA-VIAM

VIA and VIAM have been used for cervical
cancer screening in many less developed countries.
Because of this method have met the basic criteria of
good screening, can be immediate feedback of the test
result and importantly, treatment can be provided
immediately in the same visit. From this review, many
studies describe the performance of VIA-VIAM
provided by a variety of health professionals ranging
from nonmedical to highly trained medical care
professionals practicing in both primary care and referral
setting.

The appearance of high grade squamous
intraepithelial lesion (HSIL) was used to dictate clinical
treatment decision. The reference investigation (gold
standard) for evaluating the accuracy of screening test
in detecting true positive lesion in all 11 studies was
histopathology from biopsy under colposcopy. We
found that the pool estimate the sensitivity and
specificity of VIA-VIAM are 71.8% (95% CI: 66.4%-
77.1%) and 79.4% (95% CI: 77.2-81.7%) respectively. In
comparison to the study of Nanda K et al® show that
the mean sensitivity and specificity of Pap smear
were 47% (range 30-87%) and 95% (range 86-100%)
respectively. However, the pool estimate in PPV and
NPV of VIA-VIAM are 16.7% (95% CI: 13.5%-19.8%),
and 99.0% (95% Cl: 98.8%-99.2%) respectively. The
high NPV of the test is sufficiently high to assure
screening negative and CIN | women.

In the major concern about the low specificity
(less than 80%) and high false positive, this is
inevitably leads to high rate of referal for colposcopy
and high rate of treatment. Because of acetowhite
lesion due to immature squamous metaplasia and
inflammatory lesions seem to be responsible for high
false positive rate.lts may be improved by intensive
training and develope uniform definition of VIA-VIAM
test.

VIA-VIAM are less expensive test and do not
require a complicated labolatory infrastructure for
testing and reporting, immediate available of test
results and treatment to be carried out in the same visit
(single visit approach). VIA-VIAM may be incorporated
in cervical cancer screening programme in low resource
setting since the higher sensitivity than Pap smear to
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detect high grade cervical precancerous lesion and high
NPV,
N©
5188 Acknowledgements
S § g This review was funded and supported by
o [ == Health Intervention and technology Assessment
= Program and International Health Policy Program,
s Thailand.
> | o«
z|s¢8
References
1. Nanda K, McCrory DC, Myers ER, Bastian LA,
s - Hasselblad V, Hickey JD, et al. Accuracy of the
5 NS Papanicolaou test in screening for and follow-up
< : b of cervical cytologic abnormalities: a systematic
S| 2= review. Ann Intern Med 2000; 132: 810-9.
2. Gaffikin L, Blumenthal PD, Davis C, Brechin SJG,
S editors. Alternatives for cervical cancer screening
2l e and treatment in low-resource settings. Workshop
o | - proceedings; 1997 May 21-22; Baltimore, Mary-
land. Baltimore: JHPIEGO Corporation; 1997
PN 3. Lunt R. Worldwide early detection of cervical can-
1 a2 cer. Obstet Gynecol 1984; 63: 708-13.
t\g 2 2 4. Kasule J. The pattern of gynaecological malig-
§ o RE nancy in Zimbabwe. East Afr Med J 1989; 66: 393-
3 | - 9
; > 5. Du Toit JP. A cost-effective but safe protocol for
< |2 the staging of invasive cervical carcinoma in a third
> = world country. Int J Gynaecol Obstet 1988; 26: 261-
L |g8|xe 4
> | & | k8 o I .
% 6. Ottaviano M, La Torre P. Examination of the cervix
8 with the naked eye using acetic acid test. Am J
B o Obstet Gynecol 1982; 143: 139-42.
g lc|23 7. The U.S. Preventive Services Task Force. Screen-
s |8 g g ing for cervical cancer. Am Fam Physician 1990;
S l1e == 41:853-7.
% = “ 8. De Wolf CJM. Organization and results of cervical
g °: é cancer screening in Europe over the past 20 years.
S | £ g In: Franco E, Monsonego J, editors. New develop-
g E= ©® o 3 ments in cervical cancer screening and preven-
% § I8 | 2 tion. Oxford: Blackwell Science; 1997: 209-19.
S - 5 9. Blumenthal PD, Gaffikin L, Chirenje ZM, McGrath
S El = J, Womack S, Shah K. Adjunctive testing for cervi-
Sl E cal cancer in low resource settings with visual in-
3 ; S spection, HPV, and the Pap smear. Int J Gynaecol
ERE: z Obstet 2001; 72: 47-53.
2 [2 |32« B 10. Ngelangel CA, Limson GM, Cordero CP, Abelardo
g é AD, Avila JM, Festin MR. Acetic-acid guided vi-
2 £ sual inspection vs. cytology-based screening for
:. %— ; cervical cancer in the Philippines. Int J Gynaecol
2 15|« <§( § Obstet 2003; 83: 141-50.
S |3lsSs E 11. Sankaranarayanan R, Nene BM, Dinshaw K,

5259



12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rajkumar R, Shastri S, Wesley R, et al. Early detec-
tion of cervical cancer with visual inspection meth-
ods: a summary of completed and on-going stud-
ies in India. Salud Publica Mex 2003; 45(Suppl 3):
S399-407.

Ghaemmaghami F, Behtash N, Modares GM,
Mousavi A, Marjani M, Moghimi R. Visual inspec-
tion with acetic acid as a feasible screening test
for cervical neoplasiain Iran. Int J Gynecol Cancer
2004; 14: 465-9.

Bomfim S, Santana-Franco E, Bahamondes L. Vi-
sual inspection with acetic acid for cervical cancer
detection. Int J Gynaecol Obstet 2005; 88: 65-6.
Sarian LO, Derchain SF, Naud P, Roteli-Martins C,
Longatto-Filho A, Tatti S, et al. Evaluation of vi-
sual inspection with acetic acid (VI1A), Lugol’s io-
dine (VILI), cervical cytology and HPV testing as
cervical screening tools in Latin America. This re-
port refers to partial results from the LAMS (Latin
AMerican Screening) study. J Med Screen 2005;
12:142-9.

Elit L, Baigal G, Tan J, Munkhtaivan A. Assess-
ment of 2 cervical screening methods in Mongolia:
cervical cytology and visual inspection with ace-
tic acid. J Low Genit Tract Dis 2006; 10: 83-8.
Escobar PF, Rojas-Espaillat L, Tisci S, Enerson C,
Brainard J, Smith J, et al. Optical coherence tomog-
raphy as a diagnostic aid to visual inspection and
colposcopy for preinvasive and invasive cancer
of the uterine cervix. Int J Gynecol Cancer 2006;
16:1815-22.

Doh AS, Nkele NN, Achu P, Essimbi F, Essame O,
Nkegoum B. Visual inspection with acetic acid and
cytology as screening methods for cervical lesions
in Cameroon. Int J Gynaecol Obstet 2005; 89: 167-
73.

Visual inspection with acetic acid for cervical-can-
cer screening: test qualities in a primary-care set-
ting. University of Zimbabwe/JHPIEGO Cervical
Cancer Project. Lancet 1999; 353: 869-73.

Singh V, Sehgal A, Parashari A, Sodhani P,
Satyanarayana L. Early detection of cervical can-
cer through acetic acid application—an aided vi-
sual inspection. Singapore Med J 2001; 42: 351-4.
Basu PS, Sankaranarayanan R, Mandal R, Roy C,
Das P, Choudhury D, et al. Visual inspection with
acetic acid and cytology in the early detection of
cervical neoplasia in Kolkata, India. Int J Gynecol
Cancer 2003; 13: 626-32.

Winkler JL, Tsu VD, Bishop A, Scott R, Sellors JW.
Confirmation of cervical neoplasia using a hand-

5260

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

held, lighted magnification device. Int J Gynaecol
Obstet 2003; 81: 35-40.

Bhatla N, Mukhopadhyay A, Joshi S, Kumar A,
Kriplani A, Pandey RM, et al. Visual inspection for
cervical cancer screening: evaluation by doctor
versus paramedical worker. Indian J Cancer 2004;
41:32-6.

Sankaranarayanan R, Rajkumar R, Theresa R, Esmy
PO, Mahe C, Bagyalakshmi KR, et al. Initial results
from a randomized trial of cervical visual screen-
ing in rural south India. Int J Cancer 2004; 109: 461-
7.

Sankaranarayanan R, Shastri SS, Basu P, Mahe C,
Mandal R, Amin G, et al. The role of low-level mag-
nification in visual inspection with acetic acid for
the early detection of cervical neoplasia. Cancer
Detect Prev 2004, 28: 345-51.

De Vuyst H, Claeys P, Njiru S, Muchiri L, Steyaert
S, De Sutter P, et al. Comparison of pap smear,
visual inspection with acetic acid, human
papillomavirus DNA-PCR testing and
cervicography. IntJ Gynaecol Obstet 2005; 89: 120-
6.

Goel A, Gandhi G, Batra S, Bhambhani S, Zutshi V,
Sachdeva P. Visual inspection of the cervix with
acetic acid for cervical intraepithelial lesions. Int J
Gynaecol Obstet 2005; 88: 25-30.

Shastri SS, Dinshaw K, Amin G, Goswami S, Patil S,
Chinoy R, et al. Concurrent evaluation of visual,
cytological and HPV testing as screening meth-
ods for the early detection of cervical neoplasiain
Mumbai, India. Bull World Health Organ 2005; 83:
186-94.

Sangwa-Lugoma G, Mahmud S, Nasr SH, Liaras J,
Kayembe PK, Tozin RR, et al. Visual inspection as
a cervical cancer screening method in a primary
health care setting in Africa. Int J Cancer 2006;
119: 1389-95.

DerSimonian R, Laird N. Meta-analysis in clinical
trials. Control Clin Trials 1986; 7: 177-88.
Thakkinstian A, McEvoy M, Minelli C, Gibson P,
Hancox B, Duffy D, et al. Systematic review and
meta-analysis of the association between {beta}2-
adrenoceptor polymorphisms and asthma: a HUGE
review. Am J Epidemiol 2005; 162: 201-11.
Nieminen P, Kallio M, Hakama M. The effect of
mass screening on incidence and mortality of squa-
mous and adenocarcinoma of cervix uteri. Obstet
Gynecol 1995; 85: 1017-21.

Sankaranarayanan R, Pisani P. Prevention measure
in the third world: are they practical? In: Franco E,

J Med Assoc Thai Vol. 93 Suppl. 7 2010



Monsonego J, editors. New developments in cer-
vical cancer screening and prevention. Oxford:
Blackwell Science; 1997: 70-83.

Sankaranarayanan R, Syamalakumari B, Wesley R,
Somanathan T, Chandralekha B, Sreedevi Amma
N. Visual inspection as a screening test for cervi-
cal cancer control in developing countries. In:
Franco E, Monsonego J, editors. New develop-

ments in cervical cancer screening and preven-
tion. Oxford: Blackwell Science; 1997: 411-21.
Chumworathayi B, Blumenthal PD, Limpaphayom
KK, Kamsa-Ard S, Wongsena M, Supaatakorn P.
Effect of single-visit VIA and cryotherapy cervical
cancer prevention program in Roi Et, Thailand: a
preliminary report. J Obstet Gynaecol Res 2010;
36: 79-85.

! o a a & & ¥ o &
F)’J’)SJLL?J‘IJEI'?‘]J@\?’?EH’)?@?‘&"JQ7./’7?7“&7@!7ﬁﬂ\?@’?ﬂ‘ﬁf@ﬂﬂ’)ﬂi«l’?ﬂﬂﬂﬁﬂflun')ﬁ‘ﬁlf’)@ﬂﬂﬂﬁ‘ﬂﬂﬂgL?\?
ﬂ?ﬂﬂﬂ@ﬂ.’ ﬂ'ﬁ‘VIUW’J‘lJQ??IIJﬂﬁ‘?N@EI')\?Lﬁ‘lJ?&‘:UU

mMans Asnegly, snsiat nana

2

Tmgilseasn; 1/1umm?mm?imE/lmﬂuizumﬁ'mn‘“mmzv”nwmﬁﬁmmm@ﬂ’mm@nm‘”@mn%l‘@umﬂ
u%mymvmylun7mm@@”mnmmm?@ﬂmm@n

FAAUAZIBNIS: ﬁuﬂ”uﬂ”@gm’mLLml\vﬂyfyyﬂwwﬁLz‘v’nwmﬁmﬁ (Ovid Medline) ARRNMAIAABLLNTIAY WA,
2539-1ARNNNNYUD WA, 2550 fmﬂ2;ﬂ°ﬁﬂ°’zﬁ”zyElum?ﬁm”uﬁ@ Lf@q@nmnm@n (uterine cervical neoplasm)
Ay (sensitivity) AIINAUNIE (specificity) uas Sﬁmmmwvnm@nm‘“w’mmf@mymu%m”mmg (Visual
Inspection with Acetic Acid) Taglaviavam 11 msdinm %‘Qmm%vﬂ/“vmmmYum?wumumu%”ﬂﬁg'muyu
Uimnmmmu?@”ﬂﬁlzﬁyﬁmmm'«vmwwmﬁmnnwmvm?”mﬁ”mﬂummgw Tun1sdnendlFauiey
n”uﬁlmmfawmvnmiﬁzmmjﬁnm@nmnﬂ@m”mu%’mymmyl‘ﬁmzﬂ;ﬂmTﬂﬁ?ﬂﬂﬁ?@iﬂlﬁzg o1 luseiinsaann
peallalnl faniunesdnansaaduileduduauiy lngidenmanudusmiiiminmie Aondatng
%@dLﬁﬁ@@?J’msJﬁ)@ﬂ saumssui 2 3wl (Cervical Intra-epithelial Neoplasia 1)

wan1sAnn: wuarpaanla AINAINIE ﬂ@qmmmﬂﬂvnm@nm‘“w'mﬂmlm”muzmymmg
°Zumiﬁzm@mmmﬁmﬂnﬁﬂmmm%nm@nm%nm%m”uﬁ 2 Wl wriy 71.8% waz 79.4% mwaIsLEIY
AIAINTA TUNATUENALIN BASYENAALMATY 16.7% uaz 99.0% AINaAUTuiefauifey
n”umsmo@1/1wﬁm@%wmﬁllwy@g'wm";mmm@ﬂ’mm@nw@”qmnbszzvmqu%m”m’my ﬁ@mzv”nwm:ﬁ'u";
nelalagianizaawla uazaamarwnsnlumsiwieraaLvesn1easaaTiail

agil: mmmmj’mm@nw@”\vmnwl‘m/m”mu%’mymmymfa%u"vm‘l;ﬁlummm@ﬁ”mnm\mm?ﬂﬂvnm@n
Yﬁ)y‘Zuzmmﬁ'ﬁﬁwﬁwmnm"’m‘“mLmummm@wmm@%mmZﬁ;z/mwvszz;ummm?un’mm"mmm@uﬁ@omn

o o Nl | A A A Py - s o >
quilq?ﬂuqll’lﬁ]?i?@ﬂﬁ)ﬂ?@ﬂﬁﬁ?”ﬂﬂﬁ]ﬁ?@ﬁx]?@Elz\?ﬁ‘l/)l,éﬂ@@ﬂqﬂilﬁ)@ﬂ?luﬁm ’E]@ﬂlZTJIZﬂ

J Med Assoc Thai Vol. 93 Suppl. 7 2010 S261



