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Abstract

Cervical cancer kills almost 250,000 women each year in developing countries,
representing more than 80% of the worldwide deaths due to this preventable
cancer. Almost all cases of cervical dysplasia or cervical cancer are caused by
Human Papilloma Virus (HPV), which is spread through sexual contact. Three
main factors have been postulated to influence the progression of low-grade
cervical dysplasia to high-grade lesion and cervical cancer. These include the
type and duration of viral infection; host conditions that compromise immunity,
such as multiparity or poor nutritional status and environmental factors such as
smoking, oral contraceptive pill use or vitamin deficiencies. In addition, various
gynecologic factors, including early age of first intercourse and number of

sexual partners significantly increase the risk for cervical cancer.

Cervical cytology has been success in the developed world in reducing the
incidence and mortality of cervical cancer. But in most developing countries,
despite decades of effort, cytology-based cervical cancer preyention programs
have not been successful for several different reasons like inadequate coverage
of a large population, specially the rural and underdeveloped sections of
society, lack of adequate infrastructure, including medical and paramedical
staff, laboratory and transport facilitics, and trained cytotechnicians and
cytopathologists, poor compliance with follow-up visits and the low sensitivity
of the Pap smear resulting in a high false-negative rate of 9 to 40%. The
sensitivity of the Pap smear has been found to be even lower in developing
countries. The possible reason for this may be the large percentage of cervicitis
and inflammatory smears, which mask mild dysplasia.

Because of the burden of cervical cancer is the highest in such low-resource
settings, clinicians in developed countries began to explore alternative methods
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that meet  all  the basic  eriteria o a good screening test (e.g. cffective,
available, alfordable, sale and practical). Recently, attention has been focused
on visual inspection of the cervix with acetic acid (VIA), as the most promising
alternative to cytology for low-resource settings. Numerous studies have been
conducted on its accuracy and its ability to detect cervical lesions when
compared with other techniques, both conventional and non conventional.
Author comparing VIA with cytology noted that the overall usefulness of VIA
compares favorably with that of the Pap test and HPV-DNA test.

As cervical cancer is a major health problem among women of Bangladesh, its
screening program has been discussed at national level. In July 2004, the
Government of Bangladesh with the support of UNFPA has taken on initiative
to develop cervical cancer screening program in Bangladesh based on VIA test
as pilot program.

The department of Obstetrics and Gynaecology of Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka along with other medical colleges and
institutes provided training to service providers. This training aimed at
developing the skills of service provider working at Maternal and Child Welfare
Centres, District Hospitals and selected Union Health and Family Welfare
Centres, so that they can screen cervical cancer and identify precancerous
conditions of the cervix and assist in managing all these casces through referral
and follow up mechanism.

As a part of this pilot program, cervical cancer screening program has started in
Rajshahi Medical College Hospital since September ’05. This study was done
from July 2007 to June 2010 as a part of this ongoing screening program. The
main objective of this study was to consider whether the aided visual inspection
could be used as an alternative modality to detect precancerous and early
cancerous lesions of cervix.
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Ethical clearance of this research work was approved by Ethical Review
Commiittee ol Rescarch eell of Rajshahi Mcdicul College, Bangladesh {rel

RMC/ER/2010-2013/01)

This study was divided into three phases:

In first phase of the study, 5593 cligible women attending Gynac OPD of
Rajshahi Medical College Hospital (RMCH) for gynecological problems were
examined by VIA from July 2007 to December 2008. In this study phase the
performance of VIA was evaluated in the detection ol precancerous and carly
cancerous lesions of cervix.

For epidemiological study, data had been collected regarding age of first coitus
and first delivery, history of extramarital exposure and sexually transmitted
infection, use of contraceptive methods, family history of cancer and
socioeconomic status from VIA positive cases. Out of 442 VIA positive cases,
203(46%) women had first coitus between 12 to 15 years and second highest
177(40%) were between 16 to 20 years. More than half of the patients,
274(62%) delivered their first baby between 15-20 years, age below 15 years
was 53(12%), 88(20%) between 21-25 years and 27(06%) delivered first above
25 years. Regarding history of exposure, 75(17%) had extramarital exposure.
Previous history of sexually transmitted infection was present only 09(2%)
cases. The oral contraceptive pill, Injectable contraceptive and barrier methods
used were 339 (54%), 75 (17%), 44 (10%) respectively. 84 (19%) patients did
not use any contraceptive. Regarding socioeconomic status, most of the patients
256 (58%) belonged to lower middle group and second highest, 111 (25%) was
middle group. Among the study patients, 671(12%) had no symptoms, only
they came for screening purpose. Intermenstrual bleeding, post coital bleeding,
heavy irregular vaginal bleeding were found in 1958 (35%), 783(14%), 336
(06%) women respectively. Dirty brown white discharge was the complaints
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in more than half of the cases 3020 (54%), lower abdominal pain wasr the
second highest complaints 2460 (44%), and other symptoms like backache,
dysuria, dyspareunia etc. were present in 3356 (60%) patients.

On speculum examination, apparently healthy cervix was observed in 2908
(52%) cases. Cervical lesions such as erosion or ectropion, polyp, cauliflower

like growth and nodular/ nabothian cysts were observed in remaining of cases.

Out of 5593 patients screened, 5151 (92.8%) were VIA negative and 442
(7.2%) were VIA positive (CIN [ 405, CIN II 20, CIN III 07 and invasive
carcinoma 10). VIA positive patients were colposcopically evaluated (n=442).
Among them, 228 (51.59%) were colposcopically normal and 214 (48.40%)
had different stages CIN aﬁd carcinoma cervix (CIN 1 149, CIN II 27, CIN III/
carcinoma in-situ 09 and invasive carcinoma 12 cases). Out of 214
colposcopically positive patients biopsied, 156 (72.90%) had chronic cervicitis
(chronic inflammatory changes in cervix), 41 (16.8%) patients had a final
diagnosis of CIN lesions (CIN I 29, CIN II 06, CIN [ll/carcinoma in-situ 00)
and seventeen (7.94%) cases of invasive carcinoma.

From the above findings, it was observed that out of 442 VIA positive casces,
214 cases were colposcopically positive and out of 214 colposcopically positive
cases ultimately 58 cases had histologically proven CIN lesion and invasive

cervical carcinoma.

In second phase of study, sensitivity, specificity, and predictive values of VIA
and colposcopy were determined among 540 eligible women who attended to
Gynac OPD of RMCIT from January 2009 to December 2009.

Results of this study phase showed that the sensitivity of VIA for biopsy proven
CIN I or worse lesion was 68.08%, specificity 69.73%, positive predictive value

32.16% and negative predictive value 91.20%. On the other hand, out of 117
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biopsics with positive results, 102 were detected on colposcopy giving
sensitivity of 87.18%, specificity 76.83%, positive predictive value 51.0%, and
negative predictive value 95.59% respectively.

There were 30 cases of biopsy proven high-grade lesions and 28 of these were
detected on VIA giving a high sensitivity rate ranging from 92-100% and
negative predictive value 100%. Similarly sensitivity of colposcopy in picking

up high-grade lesions were 96-100% and negative predictive value 100%.

In third phase of the study, the association of Human Papillomavirus (HPV) in
precancerous and cancerous lesions of cervix detected by VIA and Pap smear
cytology were evaluated. This study phase also carried out in Gynae OPD of
RMCH among 115 patients from January 2010 to June 2010.

Results of this study phase showed, the test parameters for VIA were sensitivity
of 94.11%, specificity of 57.57%, positive predictive value of 12.2%, and
negative predicative value of 99.7%. The test parameters for Pap smear were
sensitivity of 64.71%, specificity of 94.29%, positive predictive value of 51.7%
and negative predicative value of 99.8%. The test parameters for HPV DNA
test were sensitivity of 82.35% and specificity of 84.85%, positive predictive
value of 73.68% and ncgative predicative value of 90.32%. VIA and HPV-
DNA tests detected all cases of high-grade lesions (CIN II and III) and

carcinoma.

From the above findings, it has been observed that VIA can identify most of the
true precancerous and cancerous lesions of the cervix. The sensitivity for low-
grade lesions was found to be low (84%), On the other hand, sensitivity for
high-grade lesions were high, ranging from 92-100% and negative predictive
value were100%. Test negative would be reassured that most probably they do

not have high-grade lesions or cancer.




It has also been observed that, VIA and HPV-DNA tests detected all cases of
high—gradé lesions (CIN II and III) and carcinoma. The negative predictive
value for VIA was 95% reflecting a chance of missing CIN/cancer was 5%. On
the other hand, negative predictive value for Pap smear was 83.78% reflecting
that probability of not having CIN/cancer was 83.78% and the chance of
missing CIN/cancer was 16.22%. This rate is very high and not suitable for
cancer screening. HPV-DNA test showed strong association with high-grade

lesions and carcinoma of the cervix.

Finally, it can be concluded that VIA has arisen, as a promising alternative
for developing countries because it is inexpensive, fast, requires a low level of
training and no special equipment. VIA performed by field level health and
family planning workers may be considered as a feasible method for screening
of cervical cancer in the present socioeconomic context of Bangladesh as it
fulfills all the criteria of an ideal screening method.

In view of the paucity of trained manpower in the ficld of cytology, lack of
central cytology laboratories, loss of follow up of women after cytology test on
one side and the relative ease of doing acetic acid application, lower cost
involvement in biopsying and treating the patient in same sct up during the
same visit may make screening by acetic acid application a suitable alternative
in resource poor settings. Only such type of screening may reduce the cervical

cancer burden tremendously in our country.
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Chapter-1

GENERAL INTRODUCTION AND REVIEW




1. Introduction:

Cervical cancer is the second most prevalent cancer among women world wide,
accounting for nearly 452000 new cases per year.' Though no reliable statistical
data about cancer is available, it is proved that cervical cancer is the most
common cancer among women in Bangladesh and has annual incidence nearly
11956 which constitutes about 22-29% of the female cancers in different areas
of the country.2‘3 All the tertiary level hospitals and institutes of this country are
carrying a large load of cervical cancer patients because most of the cervical
cancers are diagnosed at the advanced stage. The problem in our country is
particularly acute because of poverty, early marriage, multiple marriage. high
parity, poor nutrition, illiteracy and lack of basic knowledge of the people about

health matters.”

Most women who die from cervical cancer, particularly in developing
countries, are usually in the prime of their life. They may be raising children,
caring for their family and contributing to the social and economic life of their
towns or villages. Their death is both personal tragedy and an unnecessary loss
to their family and community. ‘Unnecessary’ because there is compelling
evidence that cervical cancer is one of the most preventable and treatable forms

of cancer as long as it is detected early and managed effectively.’

The cervix undergoes normal changes from birth until after';menopause. The
cervical transformation zone is the area where the great majority of precancer
and cancer originate. The usual 10-20 years natural history of progression from
mild dysplasia to carcinoma makes cervical cancer easily preventable disease
and provides the rational for screening’.

Worldwide successful cervical cancer prevention is based on cytology bascd
screening program i.e. Pap’s screening. Unfortunately, the majority ol women
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in developing countrics do not have access 10 cervical cancer prevention
programs. Because a generalized screening program is difficult to implement in
developing countries where resources are limited. Not only that, Pap’s
screening itself has several limitations. These include low sensitivity, a need for
trained personnel, laboratory facilities. and patients’ compliance with follow-
up. The consequence is that, often-cervical cancer is not detected until it is 100
late to be cured; hence, the risk of death from cervical cancer remains largely
uncontrolled.

Thus, alternative strategies are being investigated One alternative strategy 1s
screening by visual inspection of the cervix after application of acetic acid
(VIA). The application of a 3_5% solution of acetic acid to the cervix causes

cervical intracpithelial lesions o become white. This acetowhitening, which is

~ vyisible to the naked eye, constitutes a positive result to the VIA test. Initial

studies have shown that this method has met the basic criteria of good
screening, can give immediate feedback of the test result and importantly,
treatment can be provided immediately in the same visit and also VIA
sensitivity to be similar to or higher than that of the Pap smear. From this
review, many studies described the performance ol VIA provided by a varicly
of health professionals ranging {rom nonmedical to highly trained medical care
professionals practicing in both primary care and referral setting. However.
more studies are required to confirm the utility of VIA as a primary screening

method.

1.1 Cervical cancer:
Cervical cancer is a malignant neoplasm of the cervix uteri, the lower narrow

part of the uterus (womb). The uterus is the hollow, pear shaped organ, where a

baby grows during a woman’s pregnancy. The upper two thirds of the uterus is
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The body or corpus and the lower third comprises the cervix. (Fig 1.1)

Fig.1.1: Cervix in relation to upper part of vagina and
lower part of the body of uterus.

The cervix forms a canal that opens into the vagina (birth canal). External os is
the opening of the cervix into the vagina. The portion proximal to the external
os is called the endocervix and the portion of the cervix lying exterior to the
external os is called the ectocervix. This is the portion of the cervix that is
readily visible on speculum examination. The size and shape of the cervix
varies widely with age, parity and hormonal influence of the body.

The surface of the cervix is lined by two types of epithelium: squamous
epithelium and columnar epithelium. The stratified squamous epithelium is a
multilayered epithelium (15-20 layers). It normally covers most of the
ectocervix and vagina and in pre-menopausal women, appears pale pink and
opaque. In postmenopausal women, the squamous epithelium has fewer layers
of cells, appears whitish pink and is prone to trauma, which is often visible as
small hemorrhages or petechiae.

A single layer of columnar epithelium lines the cervical canal and extends
outwards to a variable portion of the ectocervix. When seen with an endo-
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cervical speculum, it appears shiny red. The junction ol the squamous
- epithelium covering the ecto cervix and the columnar epithelium of the
endocervix is normally situated at the external 0s.”

The border between the stratified squamous epithelium of the cctocervix and
the columnar epithelium of the endocervix is called squamo columnar junction
(SCJ). The location of SCJ in relation to the external os is variable. When
exposed to the acidic environment of the vagina, the columnar epithelium is
gradually replaced by stratified squamous epithelium. This normal replacement
process 18 termed squamous metaplasia and gives rise to a new squamo-
columnar junclion.'u The continuous remodeling process is influenced by
women’s age, hormonal status, birth trauma, infection, oral contraceptive pill
(OCP) and certain physiological conditions like pregnancy.“ These factors
stimulate to replace the columnar cells gradually by the squamous metaplastic
cells and gives rise to a new SCJ. The area between the original SCJ and newly
formed SCJ is known as the transformation zone (TZ). With the onset of
menopause, the cervix shrinks due to lack of estrogen and the new SCJ moves
towards the external os and into the endocervical canal. In postmenopausal
women, the new SCJ is frequently invisible on visual examination.'’
Examination of transformation zone is of great importance because
approximately 95% of the cervical squamous cell carcinoma occurs in this
sone'!. If extra nuclear material is provided either from the head of the
spermatozoa or from Human Papillomavirus, they act as a mutagen causing
chromosomal abnormality and atypical cpithelial activity and thereby
development of cancer.'”"

Most cervical cancers are squamous cell carcinomas, arising in the squamous
epithelial cells that line the cervix. Adenocarcinoma, arisil'ig in glandular

epithelial cells is the second most common type. Very rarely, cancer can arise in
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~ other types of cells in the cervix .

Although cervical cancer can occur at any age, there are two peaks — one at
about 35 years and another ‘1 their ifth or sixth decade, with a mean age of 54
years at diagnosis. By contrast, the precursor of invasive -cervical cancer,

cervical intraepithelial neoplasia, usually occurs in women under the age of 40.

1.1.1 Natural history of CIN and cervical cancer:

Cervical cancer is usually preceded by a long phase of cytological changes
known as Cervical Intracpithelial Neoplasia (CIN). CIN, also known as
cervical dysplasia is potentially premalignant transformation and abnormal
growth (dysplasia) of squamous cells lining on the surface of the cervix.” Most
cases of CIN remain stable, or are eliminated by the host's immune system
without intervention. However a small percentage of cases progress to become
cervical cancer, usually cervical squamous cell carcinoma if left untreated.'*"”
Sometimes a screening test may find changes in the glandular cells that line the
cervical canal. Changes to these cells seem to go through the same stages as
CIN, are called cervical glandular intra-epithelial neoplasia. If left untreated

these changes may develop into a type of cancer known as adenocarcinoma.

CIN is predominantly a disease of younger women, usually develops between
25 to 35 years (The mean age about 30 years), about 15 years less than that of

invasive carcinoma, if left untreated.'®

The major cause of CIN is chronic infection of the cervix with the sexually
~ transmitted Human Papilldrna Virus (HPV); especially the high-risk HPV types
16 and 18. Over 100 types of HPV have been identified. About a dozen of these

types appear to cause cervical dysplasia and may lead to the development of
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. . 10
cervical cancer. Other types cause gcnital warts.

Most of the cervical carcinomas arise at the junction between the primarily
columnar epithelium of the endocervix and the squamous epithelium of the
ectocervix. This junction is a site of continuous metaplastic change:  this
change is most active in utero, at puberty, and during first pregnancy and
declines after menopause. The greatest risk of neoplastic transformation
coincides with periods of greatest metaplastic activity. Virally induced atypical
squamous metaplasia developing in this region can progress to high-grade
squamous intra-epithelial lesions.”’
HPVs infect immature basal cells of squamous epithelium in areas of epithelial
breaks or immature metaplastic squamous cells present at squamo-columner
junction. HPVs can not infect mature superficial squamous epithelium; that
cover the ectocervix, vagina, or vulva. Establishing HPV infection in these sites
requires damage to the surface epithelium, which gives the virus access 1o the
immature cells in the basal layer of epithelium. The cervix, With its relatively
large areas of immature metaplastic squamous epithelium, is particularly
vulnerable to HPV infection. Although the virus can infect only the immature
squamous cells, replication of HPV occurs in maturing metaplastic ~ cells and
results in a cytopathic effect, ‘koilocytic atypia’, consisting of nuclear atypia
and a cytoplasmic perinuclear halo. To replicate, HPV has 10 induce DNA
synthesis in the host cells. HPVs activate the mitotic cycle in maturing, non-
proliferating squamous cells by interfering with the function of RB and P, two
important tumor suppressor genes.zl
Mechanism of development of cervical cancer by HPV: Human papilloma
viruses, members of the Papovavirus family, are non enveloped with double-
stranded circular DNA and ‘cosahedral nucleocapsid. Two of the carly genes,
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E6 and E7, are implicated in carcinogenesis. They encode proteins that
inactivate proteins encoded by tumor suppressor genes in human cells e.g., the
p53 gene and retinoblastoma (RB) gene respectively. Inactivation of the p53
and RB proteins is an important step in the process by which normal cells are
transformed into cancer cells.”

E6 induces rapid degradation of P level two-three fold via ubiquitin-
dependent proteolysis. E7 complexes with hypophosphorylated (active) form of
RB, promoting its proteolysis via proteosome pathway. Because
hypophosphorylated RB normally inhibits S-phase entry via binding to the E2F
transcription factor, the two viral oncogenes cooperate to promote DNA
synthesis while interfering P> mediated growth arrest and apoptosis of
genetically altered cells. Thus, the viral oncogenes are critical in extending the

life span of epithelial cells-a necessary of tumor development. (Fig 1.2)

F ] P53 —> BAX ——> apoptosis

N\

E7 pe

Cyclin CDK4

l

RB- E2F — growth arrest

Fig 1.2 Effect of HPV proteins E6 and E7 on the cell cycle.

E6 and E7 enhance P> degradation, causing a block in apoptosis and decrease activity of the
P? cell cycle inhibitor. E7 associates with P*! and prevents its inhibition of the cyclin- CDK4
complex; E7 can bind to RB, removing cell cycle restriction. The net effect of HPV E6 and
E7 proteins is to block apoptosis and remove the restrains to cell proliferation. (source :
modified from Munger K, 2002):"3




Normal cervix

s
1 HPV infection in 75%
population
HPV related changes ' \

Low-grade lesion (CINID) J

About 15% progress
within 3-4 yrs l

[igh-grade lesion (CINTI/ILT

30-70% progress 1
within 10 yrs

Invasive cancer

Source: (Walboomers J.M, 1999)™

The earliest microscopic change corresponding to CIN is dysplasia (abnormal
growth) of the surface lining of the cervix, which is essentially undetectable by
the woman. Cellular changes associated with HPV infection, such as koilocytes,
" are also commonly seen in CIN. CIN is usually discovered by a screening test,
the Papanicolaou or "Pap" test or by visual inspection of cervix after application
of acetic acid (VIA). An abnormal screening result may lead to a
recommendation for colposcopy of the cervix, during which the cervix is

examined under magnification.

A screening test can show that CIN is present, but it cannot always show how

deeply the abnormal cells go into the cervix. In order to find the grade of




CIN, biopsies are taken from the abnormal arcas ol the cervix. The biopsies are
looked at under a microscope to find the grade of the CIN. This makes it casier

for the doctor to decide on the most appropriate type of treatment.

1.1.2 Clinical feature of CIN and cervical cancer

There is no specific symptom or visible sign associated with CIN. Indeed, the
affected cervix usually looks remarkably healthy. The diseases is therefore
discovered either incidentally during the histological examination of cervices
removed for other reasons or during screening procedures. The carly stages of
cervical cancer may be completely asymptomatic. Clinically, the first symptom
may be abnormal vaginal bleeding, usually post coital. Vaginal discomfort,
malodorous discharge, and dysuria are not uncommon. In addition, moderate
pain during sexual intercourse and a vaginal mass may indicate the presence of
malignancy. The tumor grows by extending upward to the endometrial cavity,
downward to the vagina, and laterally to the pelvic wall. It can invade the
bladder and rectum directiy. Symptoms that can evolve, such as constipation,
hematuria, fistula, and ureteral obstruction with or without hydroureter or
hydronephrosis, reflect local organ involvement. The triad of leg edema, pain,

and hydronephrosis suggests pelvic wall involvement.”*

In advanced disease, metastases may be present in the abdomen, lungs. liver
bones or brain. Symptoms of advanced cervical cancer may include loss of
appetite, weight loss, fatigue, pelvic pain, back pain, leg pain and single swollen
leg, heavy bleeding from the vagina, leaking of urine or faeces from the vagina
and bone fractures. Leg edema suggests lymphatic/vascular obstruction from
tumor. If the disease involves the liver, hepatomegaly may develop. Pulmonary

metastasis usually is difficult to detect upon physical examination unless pleural



effusion or bronchial obstruction becomes apparent.

The lifetime recurrence rate of CIN is about 20%, but it is not clear what
proportion of these cases are new infections rather than recurrences of the

original infection. *’

1.1.3 Aetiology of CIN and cervical cancer:

In the 1960s Gynaecologists, Pathologists and researchers exerted considerable
effort to understand the aetiology of cervical cancer with the help of
colposcope. However, studies revealed that persistent or chronic infection with
one or more of the so-called high risk or oncogenic types of Human Papilloma
Virus (16, 18) is the major risk factor for development of CIN or invasive
cervical cancer . HPV viral DNA has been detected in more than 90% of
squambus intraepithelial lesions (SILs) and invasive cervical cancers compared
with a consistently lower percentage in controls. Both animal data and
molecular biologic evidence confirm the malignant transformerltion potential of
papilloma virus—induced lesions.”® The key determinates of HPV infection for
both men and women are related to sexual behavior and include early age of
first coitus (before age 18), giving birth before age 16, more than one marriage,
multiple sexual partners, having sex with an infected partner, having other
illnesses  or using medications that suppress the immune  system and
smoking.””** Infection of female genital tract by Human Papillomavirus (HPV)

generally occurs in their teens, twenties or thirties with a peak prevalence as

high as 25-30% under 25 years of age.”

Most HPV infections of cervix resolve spontaneously within a few months. In
some cases, persistence of infection occurs and cytological changes take place

which progress to CIN or invasive squamous cell carcinoma. So HPV-DNA
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testing often recommended for use in women aged 30 years and older. Those
who are positive subsequently are assessed for precancerous or cancer
lesions and are treated as indicated. Progression through different grades
of CIN or carcinoma in- situ or invasive cervical cancer n'lay take several

years probably on average more than 15 years suggesting slow progression of

the discase.

Though infection with a high risk HPV is the underlying cause of cervical
cancer, not all women infected with HPV develop cancer. Most cervical HPV
infections regardless of type are short lived, only a small number persist and
progress to precancerous lesions or invasive cancer.”” The conditions or
cofactors that lead to HPV infection to persist and progress to cancer arc not

well understood, but the following factors probably play a rolc:

Age: Cervical cancer is rare in women under 30 years of age and most
common over 40 years, with the greatest number of deaths usually occurring in
women in their 50s and 60s. CIN are found predominantly in younger women;
while invasive cancers are detected more often in women 10-15 years later.
These findings indicate that during development of a screening program,
priority to women of 35-40 years at the initial stage of the program may help in

identifying more cases of CIN within a shorter period.

Early sexual intercourse: Early epidemiology studies in different countries of
the world concluded that marriage at early age is the greatest risk factor for
development of premalignant cervical abnormalities among women attending
tertiary carc hospitals. Because metaplastic process is very active in the
transformation zone of the cervix at the time of menarche, during and after first

pregnancy. These periods are high estrogenic phase, which is an important

D- 370C
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trigger for the metaplastic process. These metaplastic cells have the potentiality
to undergo atypical transformation by trauma or infection. The prolonged effect
of carcinogens can produce continuous changes in the immature cells, which

may lead to malignancy. >

Social factor: The lower income group and low educational level are important
factors in the development of cervical cancer. Because they may be related to
higher incidence of carly marriage, high parity, low attendance to gynecological

clinic and less opportunity of screening.”®’

Co-infection with other sexually transmitted diseases (STDs): such as
Herpes Simplex Virus (HSV) type 2, Chlamydia tracomatis, and Neisseria
gonorrthea. Women with past or recent infection are at greater risk of
developing cervical cancer than women who have never had STDs.***

Oral pill users: Several studies have reported a strong association between
cervical cancer and long term use of oral contraceptive pills (OCPs). Women
who have taken OCPs for more that 10 years have a much higher risk of HPV
infection (up to four times higher) than those who do not use OCP."™* The
reasons for this risk are not entirely clear. Some experts suggest that hormones
in the pill stimulate new cell formation in the cervix and these immature cells
arc vulnerable to trauma or viral infection like Human Papilloma Virus (HPV)
and Herpes Simplex Virus (HSV).7*

Smoking habit: Nicotine itself is carcinogenic which may damage the immune

system of the body. Cigarette smokers are also deficient in folate which may

play role in development of dysplasia.”*""**

Exposure to Diethylstilbestrol (DES): It is an estrogen compound, was used
previously by pregnant women in the 1940s and 1950s. The daughter of these

. " . . . . .12
women faces a higher risk of' development of cervical cancer.
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Immuno suppressed individual such as human immune dcficiency virus
(HIV) infection: HIV is the Virus that causes AIDS (Acquired immune
deficiency syndrome). Women with HIV have compromised immune system
and therefore are more likely to contract HPV, which may lead to cervical
cancer. Immune  system plays a vital role in climinating and slowing the
progression of

cancer cells. Therefore, cervical cancer in patients with HIV may become

invasive more quickly than in patients with healthy immune function.™

1.1.4 Management of CIN:

The clinical management of CIN I may take one of the following coursces:

(i) Follow up and counseling. If the lesion is persistent or progressive after 18 to
24 months then treatment is offered.

(ii) Immediate treatment at first colposcopy visit, based on colposcopic

findings, to maximize treatment coverage (Our national policy follow this rule).

CIN 11 and 1T need treatment and follow up. Types of surgery for high-grade

’ . 4011
lesions include

. Loop electrosurgical excision procedure (LEEP) -- uses electricity to
remove abnormal tissue
. Cryotherapy -- freezes abnormal cells

. Laser therapy -- uses light to burn abnormal tissue

Women treated with CIN reviewed at 9- 12 months after treatment.
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1.1.5 Appearance of CIN and preclinical invasive carcinoma on VIA:

Application of acetic acid is believed to cause a reversible coagulation or
precipitation of the cellular proteins and cytokeratins. Thus, the effect of acetic
acid depends upon the amount of cellular proteins and cytokeratins present in
the epithelium. Areas of CIN undergo maximal coagulation due to their higher
content of nuclear proteins and prevent light from passing through the
epithelium. As a result, the sub epithelial vessel pattern is obliterated and the
epithelium appears white.

CIN-I: After application of acetic
acid, shiny white lesions appear
which has flat surface, indistinct or
hazy borders. Acetowhite changes
occur slowly lasts for a short time and
fades quickly.” (Fig 1.3)

Fig 1.3: Thin acetowhite lesion with
Irregular margin arising from SCJ,
suspicious of CIN 1

CIN- I: After acetic acid
application, white lesion, which
appear as flat surface but sharp and
distinct margins. Lesions appear

quickly, last for several minutes and

fade slowly and are iodine negative.””

Figl4 .
((Fig14) Fig 1.4: A moderately dense acetowhite
area, with regular margin, suspicious of

CIN-II
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CIN-II: After application of acetic
acid, lesions appear very quickly, stay
for longer and fade slowly. Lesions
are ivory or oyster white in color with
round or may be uneven surface and

have very sharp raised margins. CIN

lesions do not contain glycogen and

Fig 1.5: A cercumomrificial dense

thus do not stain iodine and remain acetowhite area, suspicious of CIN-III

mustard or saffron yellow area.( (Fig
1.5)

Invasive lesion: Afier application of
acetic acid, intense acetowhite
epithelium along with vascular
abnormalities may be seen. The
surface  contour is  irregular,

hyperaemic, bleeds on touch and

breach on mucosal integrity may be

there. Appearance of atypical blood Fig 1.6: Dense, acetowhite lesion with
o D ) raised margin and irregular, nodular
vessels may indicate the first sign of surface suggestive of early invasive

carcinoma

invasion.((Fig 1.6)

1.1.6 Colposcopic appearance of CIN and preclinical invasive carcinoma:

The colposcopic diagnosis of cervical neoplasia depends on the recognition of
four main features: Intensity (color tone) of acetowhitening, margins and

surface contour of acetowhite areas, vascular features and color changes after

. . s 4142
1odine application.
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CIN-I:  After saline application, cervix
usually does not show any abnormality but
sometimes foci of fine and regularly placed
punctations and hyperaemic areas may be
seen.

After application of acetic acid, shiny white
lesions appear which has flat surface,
indistinct or hazy borders. Acetowhite

changes occur slowly lasts for a short time

and fades quickly. Vascular pattern is either

inconspicuous or may show fine and regular
mosaic and punctation. Such patterns are also
seen with metaplastic epithelium, sub clinical
papilloma  infection or  regenerative
epithelium. (Fig 1.7)
CIN- II: After saline application, coarse
punctations or localized hyperaemia may be
seen. After acetic acid application, white
lesion, which appear as flat surface but sharp
and distinct margins. Lesions appear quickly,
last for several minutes, fade slowly, and are
iodine negative. Coarse punctations and
mosaic may be seen but intercapillary
distance usually remains normal.( (Fig 1.8)
CIN-III: After saline application, coarse
and irregularly placed punctations, local
hyperaemia may be seen.

16

Fig 1.7: Mild to dense
acetowhite lesion with fine
mosaic. histology indicated
CINI

Fig 1.8: Dense acetowhite
lesion with varying regular
colour intensity and coarse
mosaics (a) in a CIN II lesion.



After application of acetic acid, lesions
appear very quickly, stay for longer and fade
slowly.

Lesions are ivory or oyster white in color
with round or may be uneven surface and
have very sharp raised margins. Vascular
pattern is abnormal in the form of coarse
and irregular mosaic or punctation.
Intercapillary distance is markedly
increased. (Fig 1.9)

CIN lesions do not contain glycogen and thus
do not stain iodine and remain mustard or

saffron yellow areas.

Invasive lesion: After saline application, the
surface contour is irregular, hyperaemic,
bleeds on touch and breach on mucosal
integrity may be there.

After application of acetic acid, intense aceto
white epithelium along with vascular

abnormalities may be seen. (Fig 1.10)

Appearance of atypical blood vessels may be
There may horizontal superficial vessels
having irregular course with shape, irregular
and dilatation and may appear or disappear
placed at a greater distance than normal.

17

Fig 1.9: Dense acetowhite lesion
with regular margin and course,
irregular punctation in a CIN

11T lesion.

Fig 1.10: Invasive cervical
cancer: irregular surface with
atypical blood vessels in the
dense acetowhite area.

indicate the first sign of invasion.
running parallel to the surface
bends, may show constrictions
abruptly. Vessels are usually

When atypical vessels make its



appearance in an extensive area in CIN lesion, it indicates early invasion.
Vascular atypia is more common in well- differentiated squamous cell

carcinoma than poorly differentiated lesions. (Fig 1.10)

1.1.7 Histopatholoical Findings of CIN and cervical carcinoma:

Low grade squamous intraepithelial
neoplasia (LSIL) or CIN I :

If abnormal cell growth confined to the
basal 1/3 of the cervical epithelium, the
lesion is designated as CIN I or LSIL.”®

Mitotic figures are present, but not very
numerous. Cytopathic changes due to HPV
infection may be observed in the full
thickness of the epithelium and typically
cleared by immune response in a year or so.

If left untreated, about 70% of CIN-1 will

regress within one year, and 90% will

regress within two years. Only about 1% of

Fig 1.11: CIN I

untreated CIN-I can progress to severe
dysplasia.”>** (Fig 1.11)

High grade squamous intraepithelial
neoplasia (HSIL) or CIN II and CIN III:

CIN II: If dysplasia confined to the basal
2/3 of the epithelium, the lesion is

designated as CIN II or HSIL.*® Nuclear
18



abnormalities are more marked than CIN L.
Mitotic figures are present throughout the
lower half of the epithelium. About 50% of
CIN II will regress within 2 years without
treatment. 16% will progress to the next
stage in 2 years and 25% will progress after
5 years. Progression to cancer typically
takes 15 (3 to 40) years.”>* (Fig 1.12)

CIN III / carcinoma-in-situ: If dysplasia
spans more than 2/3 of the epithelium or
involve the full thickness the lesion is
designated as CIN III or carcinoma-in-situ.
Numerous mitotic figures and marked
nuclear abnormalities extend throughout the
lower half of the epithelium. This lesion
may sometimes also be referred to as
cervical carcinoma in situ. The neoplastic
cells do not invade the basement

membrane.”* (F ig 1.13)

Fig 1.13: CIN III/ ca- in situ

Depending upon the degree of neoplastic changes and or its invasion to the

adjacent stroma the lesions are diagnosed as microinvasive and invasive forms.

Microinvasive carcinoma is one which is predominantly intraepithelial

carcinoma, except that there is disruption of the basement membrane. The

neoplastic epithelium invades the stroma in one or more places but limited up to
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cords of malignant cells may become confluent or invade the lympho-vascular
channels, irrespective of depth of penetration 17
In invasive carcinoma, the invasion of the malignant cells to the underlying

stroma exceeds 5 mm. (Fig 1.15)

Fig 1.16: Invasive cancer: hypertrophic Fig 1.17: Invasive cancer: ulcerated
growth on the cervix fungating growth on the cervix
20




1.1.8 Pap smear cytological findings of CIN and cervical carcinoma:

CIN may be identified by microscopic examination of cervical cells in a
cytology smear stained by the Papanicolaou stain. In cytological preparations,

individual cell changes are assessed for the diagnosis of CIN and its grading.

Cytology of CIN: Disproportionate nuclear enlargement, nuclear
hyperchromasia (increased intensity of staining), irregularity of the nuclear
membrane, irregular chromatin distribution with clumping is always present in
the dysplastic cells. Abnormal nuclei in the superficial or intermediate cells
indicate a low-grade CIN, whereas abnormality in nuclei of parabasal and basal
cells indicate a high-grade CIN. The amount of cytoplasm in relation to the size
of the nucleus (nuclear- cytoplasmic ratio) is one of the most important bases of
assessing the grade of CIN. Increased ratios are associated with more severe
degrees of CIN. (Fig 1.18, 1.19) More often, a cervical smear contains cells
with a range of changes; considerable challenges and subjectivity; therefore,

experience of the cytologist is critically important for final reporting. "'

Cytology of microinvasive and invasive carcinoma: Smecars usually show
very large numbers of dyskaryotic cells, variation in size and shape of cell
nuclei, often including .very small cells, hyperchromasia with coarse
aggregation of nuclear chromatin, tissue fragments of small severely
dyskaryotic cells, including fibre cells and tadpole shaped cells. (Smear
background containing necrotic debris, leucocytes and blood described as tumor

diathesis.'""'*"* (Fig 1.18, 1.19)
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Fig. 1.19: Diagrammatic figure of cytology and histology of CIN and invasive

cancer

1.2 Prevention of cervical cancer:

1.2.1 Primary prevention:

Cervical cancer can be prevented primarily by educating the general

population about the risk factors of cervical cancer and their prevention (e.g.
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delaying first intercourse, reducing number of sexual partners,  stopping
smoking, using condoms ctc), by creating mass awareness about pre invasive
and invasive course of cervical cancer, undertaking family planning related
health education programs etc., by using of barrier contraceptives (condoms)
and administration of vaccines against HPV. The vaccine is approved for girls
and women ages 9-26, because the vaccine only works if given before they
become sexually active. Research suggests that the vaccine may also help to

prevent vaginal and vulval cancers.*?
1.2.2 Secondary prevention by screening:

Screening of a cancer is the application of a test to detect a potential cancer in a
person who has no sign or symptom of the disease. It is not undertaken to
diagnose a disease but to identify individuals with a high probability of having
or of developing the disease. It is a secondary form of cancer prevention, which
involves identifying by screening and treating the discase carlier in the more

treatable stage.
1.2.3 Guidelines for cervical cancer screening

A Pap smear is a routine laboratory diagnostic test used by American College of
Obstetrics and Gynecologists (ACOQG) to detect cell changes in a woman's
cervix that might indicate a precancerous or cancerous condition. Until 2003,
when ACOG?™ revised its original guidelines for cervical cancer screening, it
was recommended that women will receive a pap test yearly, during their
annual pelvic exam, from age 18 on. The guidelines were changed to eliminate
unnecessary testing of younger and older women with no history of abnormal

pap smears and low risk of developing cervical cancer.




Under Age 21: If a younger girl is sexually active, ACOG recommends a
pelvic exam and Pap smear along with routine testing for sexually transmitted
diseases (STDs) within three years following first intercourse. STD testing
includes screening for Chlamydia, gonorrhea and Human Immunodeficiency

Virus (HIV).

Age 21 to 30: ACOG guidelines recommend that pelvic examinations with pap
smears should begin at age 21. Thereafter, annual screening should continue up
to age 30. Women in this age group have a higher risk than older women of

contracting Human Papilloma Virus (HPV).

Age over 30 to 65: From age 30 on, ACOG guidelines says that screening can
be cut back to every two or three years whenever a woman has three
consecutive test results that were normal, has no conditions that aftect the
immune system, was not exposed to the drug Diethylstilbestrol (DES) while in
utero (before birth), and has no other medical problems that require annual or
semi-annual examinations. Routine physical pelvic exams should continue

annually.

Age over 65: Although routine pelvic exams should continuc after age 65,
ACOG guidclines say that, under certain conditions, Pap smcars can be
discontinued at this point. If a woman has three consecutive Pap smears that are
normal and had no abnormal results during the previous 10 years, has no history
of cervical cancer, HIV or other conditions that affect the immune system, is

not at risk of acquiring STDs and was not exposed to Diethylstibesteron (DES),

Pap smears can be eliminated from the annual exam.

Exceptions: If a woman of any age has a complete hysterectomy for reasons
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other than cancer and has never had abnormal pap smears, pap testing may be

eliminated from routine pelvic exams.

1.2.4 Methods of cervical cancer screening:

Following methods are used for screening of cervical cancer:

a) Cytology based screening (Pap smear)

b) Visual inspection of cervix after application of acctic acid (VIA) or lugol’s
Iodine (VILI) based screening

c) Colposcopy

d) Human papilloma virus (HPV) DNA based screening

e) Others: Liquid based cytology (LBC), Cervicography, Fluorescence

spectroscopy, down staging.

1.2.4(a) Cytology based screening (Pap smear):

The broadest and most successful application of clinical cytology has been in
the diagnosis of invasive carcinoma of the uterine cervix and precursor lesions
through the technique popularized by George Papanicolaou at Cornell
University and universally known as Pap test.” Pap smear techniques relies on a
microscopic examination of cervical cells collected from squamocolumner
junction or posterior vaginal pool during the cervical smear procedure. This
method allows detection of cellular changes indicating the possible genesis of
cervical cancer. The accuracy of cytological test depends on the quality of the
services including sampling practices, preparation and interpretation of smears

" in the laboratory. In the developed countries, conventional cytology can detect

up to 84% of precancer and cancer. The specificity of the test is usually over

90 %.55'(’I
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1.2.4(b)Visual Inspection of cervix with acetic acid (VIA) based screening :

VIA involves swabbing the cervix with 3-5% freshly prepared acetic acid
solution and examination of the cervix in good light. When exposed to this
solution for a minute, abnormal cells temporary turn white and reveal
acetowhite epithelium of the transitional zone allowing the provider to make an
immediate assessment of a positive or negative result. Application of acetic acid
is believed to cause a reversible coagulation or precipitation of the cellular
proteins. It also causes swelling of the epithelial tissue, dehydration of the cells
and also helps in coagulating and clearing the mucous secretions on the cervix.
[f the epithelium contains a lot of cellular proteins, acetic acid coagulates these
proteins, which may obliterate the color of the stroma.' The resulting
acetowhitening is seen distinctly as compared with the normal pinkish color of
the surrounding normal squamous epithelium of the cervix.'’ In research
settings, VIA has been shown to have an average sensitivity for detection of
pre-cancer and cancer of almost 77% and specificity 86%.7 It is considered
to be a feasible method for screening of cervical cancer in the present
socioeconomic context of Bangladesh as it fulfills all the criteria of an ideal

screening method.

Reporting of visual inspection findings

VIA negative: VIA screening is reported as negative in the case of any of the

- . 42
following observations: *'

* No acetowhite lesions are observed on the cervix. (Fig 1.20)
e Polyps protrude from the cervix with bluish-white acetowhite arcas.

* Nabothian cysts appear as button-like areas as whitish acne or pimples.
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o Dot-like areas are present in the endocervix, which are duc to orape-like
columnar epithelium staining with acetic acid.

e Shiny, pinkish-white, cloudy-white, bluish-white, faint patchy or doubtful
lesions with ill defined margins.

e Angular, irregular, digitating acetowhite lesions resembling geographical
regions distant from the squamocolumnar junction (satellite lesions).

e Streak like acetowhitening in the columnar epithelium.

o Ill-defined, patchy, pale, discontinuous, scattered acetowhite areas.

VIA positive: The VIA test outcome is reported as positive in any of the
following observations:*""*

e Distinct, well-defined, dense (opaque, dull or oyster-white) acetowhite areas
with irregular or irregular margins, close to or abutting the squamocolumnar
junction or in the transformation zone or close to the external os if the
squamocolumnar junction is not visible. (Fig 1.21)

e Strikingly dense acetowhite areas are seen in the columnar epithelium.

e The entire cervix becomes densely white.

e Condyloma and leukoplakia occur close to the squamocolumnar junction,
turning intensely white after application acetic acid.

o The test outcome is scored as invasive cancer when there is a clinically visible

ulcero-proliferative growth on the cervix that turns densely white after

application of acetic acid and bleeds on touch.
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Fig 1.20: VIA negative (No acetowhite Fig 1.21: VIA positive (acetowhite
lesion on the cervix ) lesion on the cervix in SCJ)

Visual Inspection of cervix with Lugol’s iodine (VILI) based screening or
Schiller test:

Normal squamous (both original and mature metaplastic) epithelial cell contain
stores of glycogen that give a mahogany brown or nearly black stain when an
iodine containing solution, such as lugol’s is applied. In contrast, normal
columnar epithelium does not contain glycogen and does not take up the iodine
stain. Similarly, immature squamous metaplasia, inflammatory and regenerating
epithelium, congenital transformation zone, condylomata either do not or only
partially stain with iodine.*'** lodine staining is useful in distinguishing HPV
lesion from significant dysplastic lesions and also very helpful for determining
whether vaginal lesions are present.( Fig 1.23) It is important always to
integrate the findings of the saline, acetic acid and iodine test to make a
colposcopic assessment. Application of iodine clearly delineates the borders of

a lesion before a biopsy, or treatment of the lesion is attempted.
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Fig 1.22: Before application of Lugol’s iodine Fig 1.23: After application of Lugol’s iodine

As VIA and VILI do not rely on laboratory services, they are promising
alternatives to cytology where resources are limited. One study showed that the
sensitivity of VILI is higher than that of VIA (92%).”" VIA and VILI can be
performed in outpatient facilities. They are both short procedures and cause no

pain, assessment is immediate and no specimen is required.

1.2.4(c) Colposcopy

Colposcopy is low-power, binocular microscope (magnification 6-16 times)
with a powerful light source that allows the physician to view the cellular
pattern of surface epithelium of cervix and the surrounding blood vessels after
application of saline, acetic acid and Lugol’s iodine solution in successive steps.
Satisfactory colposcopic examination includes visualization of the original
squamocolumnar junction, columnar epithelium and the transformation zone
entirely. In fact, colposcopy not only diagnose the cervical lesions but also
identifies the site where from biopsies is to be taken.

When used as a diagnostic tool on patients with a positive screen test,
colposcopy has a high sensitivity (around 85%) and a specificity of about 70%
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for the detection of precancerous and cancer. It is complementary and not a

substitute for VIA or cytology.””*

Morphological basis of Colposcopic Appearances

The colposcoic diagnosis depends upon five basic characteristics.”’ These are:
I. Vascular pattern; 2. Inter-capillary distance; 3. Surface contour;
4. Color tone relative to the junction of normal and abnormal tissue;

5. Sharp line demarcation between different types of epithelium.

1.2.4(d) HPV DNA based screening:

New screening procedures are based on the detection of high risk HPV DNA in
vaginal or cervical smears. TIPV testing combined with a cervical cytology
smear has been approved as a primary screening approach in the patient age 30
years and older, who still has her uterus and has no immunosuppression. If both
results are negative, combined screening should not be repeated for 3 years. If
both testing are positive, colposcopy is advocated. If either test is abnormal,
repeat both tests in 6-12 months with colposcopy is recommended .

The Hybrid Capture 11 HPV test is a second-generation DNA test that relies on
signal amplification to achieve high sensitivity. It is qualitative detection of 18
types of HPV- DNA in the cervical lspecimen. Specimens containing the target
DNA hybridize with a specific HPV RNA probe cocktail.

Specimens are treated with a denaturant to break up cell DNA to form single-
stranded DNA. Then HPV-specified RNA probes are added and hybridization
allowed procceding. If there is a specific HPV type in the specimen, its
genomic DNA will form an RNA-DNA hybrid. The resultant RNA: DNA
hybrids captured onto the surface of a microplate well coated with antibodies

specific for RNA: DNA hybrids. Immobilized hybrids are then reacted with
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alkaline phosphatase conjugated antibodies specific for RNA: DNA hybrids.
Multiple conjugated antibodies bind to each captured hybrid resulting in
substantial signal amplification. As the substrate is cleaved by the bound
alkaline phosphatase, light is emitted which is measured as relative light units
(RLU) on a luminometer. The intensity of the light emitted denotes the presence
or absence of target DNA in the specimen. (Fig 1.23)

Fig: 1.24 The Hybrid Capture I1 HPV test

An RLU (relative light unit) measurement equal to or greater than the cut off
value indicates the presence of HPV DNA sequence in the specimen. An RLU
measurement less than the cut off value indicates the absence of specific HPV
DNA sequences tested or HPV DNA levels below the detection limit of the
assay (Catalogue no: 5101-1096 IVT 2002 Digene Manufacture). Detection of
high risk HPV DNA does not necessarily mean that precancer or cancer is
present. It indicates simply that there is a HPV infection. As most HPV
infection clears spontaneously in women in their teens and 20s, presence of
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HPV in women aged 30 years or older indicates a good chance that the virus
has persistent in their system; these women are considered to be at high risk of
present or future cervical cancer. Those who are positive subsequently are
assessed for precancerous or cancer lesions and are treated as indicated.
Combination of both cytology and HPV test has very high sensitivity and
negative predictive value approaching 100%.% As HPV test is very
expensive, it is recommended as an adjunct to the Pap test but not as the sole
method of primary screening. If both results are negative, combined screening
should not be repeated for 3 years. If both testing are positive, colposcopy is
advocated. If either test is abnormal, repeat both tests in 6-12 months with
colposcopy is recommended.

The high cost and the need for both a molecular laboratory and reliable methods
of transport, and the feasibility of HPV testing has not been demonstrated in
low-resource settings. A new, faster, highly sensitive and less costly test for

HPV is under development but is not yet available.

1.2.4(¢) Other screening tests: arc being investigated for use in combination

with Pap smear for improving accuracy. For example:

Liquid based cytology (LBC): The refinement of conventional cytology was
introduced in the mid 1990s and is increasingly used in high-resource settings.
Instead of smearing cervical cells on a slide, the provider transfers the specimen
from a brush to a preservative solution. The specimen is sent to a laboratory
where the slide is prepared. LBC is more expensive than conventional cytology
and laboratory staff needs to be specially trained. However, it appears to have a
number of advantages over conventional methods.’

Cervicography: Cervicography is a photographic screening using 33 mm
camera. Photographs are taken from the cervix with a specially designed
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camera called cervicoscope. Film s developed, projected and is vicwed by an
expert colposcopist. Similar to colposcopy, cervix is treated with 5% acetic acid
before photography. It may prove to be a useful combination to Pap test,
particularly in high-risk younger women. It is painless, easy to use, provides
documentation of the area and is highly sensitive to abnormal changes. It is

also helpful where cytology service is not available.

Fluorescence Spectroscopy: Small non-invasive probes that can be swept
across the surface of the cervix to detect cancer. Onc probe emits a laser
light. The head of the probe catches the return signals from the women’s
cervical cells and compares them with a computer library of cancer cells. In one

comparison test, fluorescent spectroscopy was more accurate than Pap smear

but not as effective as other screening methods.

Down staging: means the detection of disease in an earlier stage by nurses or
other paramedical workers using a simple speculum for visual inspection of the
cervix. It’ is an experimental approach suggested by WHO as an alternative to
regular cytologic screening. Compared to cytological screening it is suboptimal.
However, in developing countries where effective mass screening cannot be
extended and the majority of cases of carcinoma cervix are diagnosed at an
advanced stage, ‘down staging screening’ offers at least an carly detection of
disease. The strategy is however not expected to lower the incidence of cancer
cervix. but it can certainly minimize the cancer death through carly detection.

Endoceryical curettage: In an endocervical cancer, when portio vaginalis

appears apparently healthy and the cervix feels barrel shaped, endocervical

curetting is of diagnostic value.
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1.3 Review on rescarch work done on Pap smear, VIA and HHPV-DNA test

According to history, before the advent of Pap smear and programmatic
screening, health care providers relied on looking at the cervix to detect
abnormalities. Schiller test had been used to aid in differentiating “mature’
normal to ‘immature’ abnormal epithelium. After 1950, when the Pap smear
became the standard for cervical cancer screening, increasing number of women
undergoing this test led to increase utilization of the colposcope (initially
developed in 1930) to confirm screening findings. Few years later, duce to the
expense and inconvenience of colposcopy services, clinicians began to explore
whether unmagnified visualization of the cervix (with acetic acid) could be used
as an adjunct to cytology, so that patients in need of colposcopy could be
identified more effectively and efficiently.

World Health Organization (WHO) supported a study in India between 1988
and 1991 in which unmagnified visual inspection with acetic acid washing was
evaluated as a “down staging” technique. VIA was found to be effective

identifying women with cancer at an earlier, more treatable stage™.

Many studies have been done to compare VIA to Pap smears as a screening
method for cervical cancer. Most studies have compared VIA to Pap, looking at
sensitivities and specificities of both, while comparing them to colposcopy with
biopsy as the gold standard.

In 1982, Ottaviano et al.* published an important study involving 2,400
women who were examined visually and colposcopically after a cervical wash
with acetic acid. Naked eye (unmagnified) inspection detected abnormalities in
98.4% of the cases (i.e. in 307 of 312 patients assessed colposcopically as
having an abnormal cransformation  zone). These authors concluded,
“colposcopically magnification is not essential in clinical practice lor the
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identification of the cervix at risk.”

Gaffkin® in 2003 published a mini- meta-analysis reviewing the data of what
had been published about direct visualization with acetic acid from 1982 to
2002. After finding numerous cites on PubMed, she chose 15 studies from
which to review. The 15 studies encompassed over 34,000 women from across
the world and the specialists performing the tests ranged from nurses to
physicians. The range of estimated VIA sensitivity values from these studies
was 66-96% and specificity rates from 64% to 98%. In this study, Gaftikin
published test qualities of PAP smears ranging from 11-99%. Gaftikin
concluded that VIA was comparable to PAP smears in terms of detecting high-

grade lesions or cancer.

In 2001, Bellinson”® went to rural China and examined 1,997 women
considered to be high risk. In this study they compared visual inspection with
acetic acid to colposcopy with biopsy. All exams were performed by
gynecologist oncologists and their fellows; the person performing the visual
inspection was not the same person performing colposcopy and both examiners
were blinded to results. The biopsies included colposcopy directed biopsies if
abnormalities seen, one undirected biopsy at 2. 4, 8, or 10 o’clock at the
squamocolumner junction in each normal quadrant, and an endocervical
curettage. For biopsy proven CIN II or greater, the sensitivity of VIA was found
to be 71% and specificity 74%. The positive predictive value of VIA in this
study was found to be 11% and the negative predictive value 98%. Bellinson
concluded that the sensitivity of VIA equaled or exceeded reported rates for
conventional cervical cytology and encouraged continued research into the

possibility of a ‘see and treat’ method for cervical cancer screening.
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Two years later, in 2003, a study was done in the Philippines, a country where
there were almost 70,000 cases of cervical cancer, with ~7,000 new cases each
year. (Ladines, PGH cancer Institute) Ngelangel87 compared VIA to two types
of PAP smears. 12,992 women between the ages of 25-65 from five different
community hospitals throughout the Philippines underwent four different
screening exams: VIA, magnified visualization with acetic acid (VIAM), Pap
smear with spatula and Pap smear with cervical brush. e based the quality of
these four screening tests on colposcopy with biopsy of suspicious lesions as
the gold standard. Both nurses and physicians conducted the studies.
Sensitivities for the four tests were found to be 37% for VIA, 34.1% for VIAM,
14.3% for spatula PAP, and 19.1% for cervical brush PAP. The specificity rates
were 90.7%, 90.7%, 97.5%, and 97.9% respectively. VIA had the highest
sensitivity of the four tests. Ngelangel concluded that VIA and VIAM methods

are recommended for initial cervical cancer screening in the Philippines.

Ghaemmat,g,hami88 tested the VIA method of cervical cancer screening in Iran
where cervical cancer is the number one cause of cancer related death in
women. 1,200 women between the ages of 18 and 70 from Tehran, Iran were
screened by VIA and Pap smear. The women with positive findings on one or
both tests underwent colposcopy. Both sensitivity and specificity for VIA were
found to be higher in this study. The sensitivity of VIA was found to be 74.3%
compared with 72% for Pap smear. The specificity of VIA was 94% compared
t0 90.2% for Pap. Ghaemmaghami concluded that sensitivity and specificity of
VIA is high comparable with that of cytology making it a feasible method of

screening in countries where access to cytopathology is limited.

In 2003-2004, concurrent studies were performed by the Alliance for Cervical
Cancer Prevention (ACCP),89 funded by the Bill and Melinda Gates
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Foundation; across the world, looking at VIA as an alternative to PAP smears
for cervical cancer screening. Studies reached India, Africa and Central
America; where the majority of the cervical cancer burden lies. Doh” examined
VIA as a screening method in Cameroon, Africa, where cancer of the breast and
cervix contribute to over 45% of gynecological malignancies and is the most
common cause of cancer deaths in women (Doh, International Journal of
OB/Gyn 1994). All patients underwent VIA and PAP. If any of the two tests
were positive, patients underwent colposcopy with biopsy and one out of ten
“negative” cervices were biopsied for control. Only acetowhite lesions with at
least a border close to the squamo-columnar junction was considered as
significant and positive. Lesions with faint borders were considered low grade
and those with sharp borders were considered high grade. Negative cervices had
no white lesions. 4,813 women were screened. Sensitivity of VIA was 70.4 %
vs. 47.7% for PAP. VIA specificity was 77.6% vs. 94.2% PAP. The positive
predictive value of VIA was 44% and the negative predictive value of VIA
91.3%. Doh concluded that, although PAP has slightly better testing qualities,
VIA has acceptable test qualities and may in low resource settings be

implemented as a large-scale screening method.

In India, Goel”' examined 400 women between the ages of 30-34 attending the
Gynae out patient clinic in New Delhi, India. The doctors performed Pap
cytology, VIA and colposcopy on all 400 women. Goel found VIA to have a
sensitivity of 96.7%, much higher than that of a Pap smear, which they found to
be a mere 50%. The specificity of VIA, however, was much lower than the Pap

smear. 36.4% vs. 97%. Goel found that VIA was a poor test for catching

endocervical lesions, missing 2 cases in this study, and the low specificity of
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VIA would result in high false positive rates. Overall, Goel concluded that VIA
with acetic acid is very sensitive for ectocervical lesions; with:its low cost and
case of use making it very advantageous for a primary scree'ning method in
developing countries. However, it does have a high rate of false positives,

which if using the “see and treat method” would lead to over-treatment’.

In rural arcas of Northeast Brazil, Bomfim”? did a similar study. 1,154 women
underwent Pap smear and VIA concurrently, with colposcopy if one or both
screening tests were positive. Exams were conducted by either nurses or
physicians. Sensitivity of VIA was found to be 100% vs 18% for Pap smears
and specificity was 78% for VIA vs 100% for Pap smears in detecting low
grade and high grade lesions. The positive predictive value (PPV) of VIA was
15.6% for LGSIL and 2.8% for HGSIL. The negative predictive value (NPV) of
VIA was much better and found to be 100% for both. NPV of Pap smear was
97% and 99%. Bomfim concluded that VIA could be an excellent screening

method for detecting cervical cancer and affirmed that both trained nurses and

physicians would be capable of performing VIA assessment.

In urban Africa, Nairobi (Kenya), De Vuyst” studied VIA comparing it to three
other screening methods, including HPV DNA typing. De Vuyst had 653
women undergo four concurrent screening methods: Pap smear, VIA, PCR for
high risk HPV and cervicography. The gold standard for affirmative diagnosis
was colposcopy and/or biopsy. Sensitivity and specificity were 83.3% and
94.6% for Pap smear, 73.3% and 80.0% for VIA, 94.4% and 73.9% for HR
HPV PCR. and 72.3% and 93.2% for cervicography. Although Pap smear had
the highest sensitivity and 1PV PCR had the highest spcci:ﬁéity, the visual
inspections showed accuracy between the two. De Vuyst concluded that in poor

2 . . v . 56
resource countries VIA is effective as a primary screening tool™.
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A study was done by Sankarnarayan et al.” on accuracy of HPV DNA testing
in primary screening of cervical neoplasia during the years of 1999-2003. The
study involved 18,085 women aged 25-65 yrs in 3 different cities of India. The
women also received testing with cytology. The reference standard for final
diagnosis was a combination of colposcopy/ biopsy. The observed scnsitivity
and specificity of HPV DNA test was 45.7%-80.9% and 91%-95.6%
respectively. The observed sensitivity and specificity of Pap smear cytology

was 36.6%-72.3% and 87.2%-97.9% respectively.

In 2005, after many evidence-based articles substantiated VIA as an adequate
screening method for cervical cancer, Lawrence” went to Guatemala and
implemented a pilot study in evaluating VIA with the “sece and treat” method.
Lawrence looked at the acceptability of cervical screening using direct visual
inspection after acetic acid application followed by immediate cryotherapy for
CIN among women in rural Guatemala. Lawrence and colleagues offered
cervical cancer screening to 1,052 Guatemalan women using VIA. 9.3% of
patients deferred screening at all and refused examination. Among the 954
women screened, 13% were found to have findings consistent with CIN T or
higher. 99% of the women with positive findings agreed to undergo immediate
treatment with cryotherapy. This study showed that the “*see-and-treat” method

with VIA could be accepted by patients in developing countries. The drawback

to this study was that it did not try to confirm the results of VIA by cytology or
histology and treated assuming the VIA test was accurate. However, they noted

that their rate of 13% abnormalities was comparable to the numbers found in

other studies in the region.

Results of different studies have shown that VIA have yielded a range of
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sensitivity and specificity values spanning {rom approximately 60 pereent Lo

67. 73.96-100 \371ai 1 st ;
’ " While this range is narrower than observed for other

over 90 percent.
tests including cytology (23% to 99% for sensitivity and 7% to 97% for
specificity).  For cervical cancer, the "gold” standard for establishing a
diagnosis is biopsy.'"' The VIA studies cited above have involved a variety of
reference standard measures. These include: 100 percent biopsy sampling,
a combined colposcopy/biopsy reference standard for all participants, biopsy

for colposcopically-suspicious lesions only, and colposcopy with histology only
for women test-positive on all screening tests i.e., VIA, Paps, HPV and
cervicography.* 0T Qubjective (human) error may have affected the quality
of colposcopy or the quality of tissue collection, slide fixing and biopsy

interpretation which could have led to misclassification of the reference

standard.
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Chapter-11

Statement of the work
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7.1 General objective:

e To cvaluate VIA as a screening method in detecting precancerous and early

cancerous lesion of the cervix.

2.2 Specific objectives:

e To find out the socio demographic characteristic of the patients.

o To find out the risk factors for cervical cancer.

e To asses the role of VIA in detection of cervical lesion.

e To assess the role of colposcopy in the detection of cervical lesions.

« To confirm final diagnosis by histopathology-

o To estlmate the sensitivity, specificity and predictive values of VIA as a
primary screening method for cervical intr acpithelial ncoplasm.(CIN).

o To estimate the sensitivity, specificity and predictive values of colposcopy
e To find out the association of HPV-DNA in precancerous and cancerous
lesions of the cervix.

e To reduce the morbidity and mortality related to cancer of the cervix.
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3. Materials and Methods

3.1 Introduction:

This experimental work in connection with the detection of precancerous
and cancerous lesions of the cervix with visual inspection after acetic acid,
colposcopy and histopathology, Pap smear and HPV-DNA ftest ar¢ being

presented 1n the subsequent chapters. The details of some experimental

procedures are presented here o minimize any unnecessary repetition.

3.2 Study design and participants: This cross-sectional study was
carried out in Rajshahi Medical College Hospital (RMCH) during the
period of July 2007 to December 2010.

Women attending Gynac OPD or Maternal and Child Health clinics for any

Gynaecolo gical problem were referred to VIA Centre.

3.3 Inclusion Criteria:

1. Married women at or above 30 ycars ol age.
7 Earlier in patients at risk (marital life more than 10 years.)

3. Women with suspected or known sexually transmitted infection (STI)

4. Clinically symptoms and signs suggestive of early cervical cancer
(history of yaginal discharge, irregular per vaginal bleeding, post coital
bleeding, lower abdominal pain etc.)

5. Patients with clinically unhcalthy looking cervix.

3.4 Exclusion Criteria:

1. Women having no sexual contact.
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2. Any Visible lesion on cervix in naked eye.

3. Carcinoma cervix.

4. Menstruating women with heavy flow.

3.5 Methods of data collection: The patients were interviewc& by a female nur
se who used a questionnaire. The study objectives were explained and verbal
consent was obtained. Basic demographic ‘nformations including  age,
educational attainment, occupation, religion, family income was collected. Prior
cervical screening history and presence of gynccological complains, a detailed
reproductive and contraceptive history was also assessed. Clinical history,
physical findings, VIA, colposcopy and histological findings were recorded in
the pre-designed patient’s profile made for the study.

3.6 Outcome measures

The reference standard used in our study was colposcopy with biopsy
(whenever the latter was clinically indicated)—a commonly accepted reference
standard for cervical cancer screening studies. We defined two threasholds of
disease: a low threashold of low-grade squamous intracpithelial lesion (LSIL)
or worse on colposcopy (or their equivalents on biopsy); and a high- grade
squamous intraepithelial lesion (HSIL) or worse. LSIL or more was taken as a
positive test for Pap smear. We defind a positive test for VIA as either CIN or
cancer, as shown by acetowhite lesions and other visual markers of

precancerous lasions of the cervix.

Ethical clearance of this research work was approved by Ethical Review
Committee of Research cell of Rajshahi Medical College, Bangladesh (ref.

RMC/ER/2010-201 3/01)
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3.7 Equipments and materials for VIA

Examination table with knee crutches or leg rests
Good light source

Instrument tray or container

Galipot

Sterile bivalve speculum (Cusco’s or Grave’s)

Pair of gloves

Cotton swabs, cotton—tipped buds, gauze

Sponge holding forceps

Dilute acetic acid (3-5%) solution

Record form to record the findings

Container with 0.5% chlorine solution to decontaminate the instruments

Fig 3.1: Equipments and materials for VIA
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Procedure of VIA

After proper counseling, the patient was placed in lithotomy position. Cervix
was exposed by cuscos vaginal speculum.  Any evidence of vaginal discharge

or any other lesions on the external genitalia and perineal region were observed.

The light source was adjusted so that there was adequate light in the vagina and
on the cervix. If there was excess mucous or discharge, it was cleaned with a
cotton swab soaked in normal saline solution. The external os, columnar
epithelium (red in color), squamous cpithelium (pink) and the squamo columnar
junction (SCJ) and transformation zone (TZ) were identified. Any abnormal
finding was observed. Then 5% acetic acid using a cotton swab was applied on
the cervix. After at least 1 minute, the cervix including the entire SCJ and TZ
were inspected for any acetowhite change and carefully observed to note:
- Location of the lesion.
- Size (extent or dimensions) and number of the lesions.
- The intensity of the white color of the acetowhite lesion.
- The borders and demarcations of the white lesion:

Distinctly clear and sharp or indistinct diffuse margins,

Raised or flat margins,

Regular or irregular margins.
- Whether the lesions are uniformly white in color or the color intensity varics
across the lesion or if there are areas of erosion within the lesion.

- How rapidly the acetowhite lesion appeared and then disappeared was also

noted.

- To see whether the cervix bleeds easily.

Detection of distinct, well-defined, dense, acetowhite area with regular or
irregular margins close to squamocolumner junction (SCJ) or in transitional
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zone (TZ) or dense, aceto-white ulceroproliferative growth on the cervix
constitute positive VIA. In absence of these changes the test was interpreted as
VIA Negative.

Colposcopy was performed in all women with positive VIA. Scoring was done
using Reid combined colposcopic index and a Reid score greater than 2 was
considered positive. Biopsies were taken from the suspected area and sent for
histopathology.

The results of the test (either positive or negative) were discussed with the
women and appropriate treatment offered after proper counseling.

VIA negative patients asked for repeat VIA after 3 years.

Women with suspected invasive cancers referred for further investigations and

treatment.

3.8 Colposcopy

Instruments and materials require for colposcopy:

Fig 3.2: Instruments and materials require for of the colposcope
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1. Kidney tray 8. Cervical cytology brushes

2. Bottles with normal saline, 9. Large Cotton-tipped swab

5% acetic acid and Lugol’s sticks
iodine 10. Vaginal speculum
3. Monsel’s solution 1 1. Sponge holding forceps
4. Bottle containing formaline 12. Vaginal side-wall retractor
5. Local anaesthetic syringe 13. Endocervical speculum
6.

Jar containing alcohol for 14 Endocervical curette
cervical smear fixation 15. Dissecting forceps
7. Cotton-tipped ~ fine swab  16. Punch biopsy forceps

sticks

In our center we use Video Colposcope, GOLDWAY SLC-2000 series having
high speed auto/manual focusing: 1-25x optical magnification camera (SLC-
2000 A/ 25x SLC-2000 B) and working distance 200-300 mm. Lower
magnification yields a wider view and greater depth of ficld whereas, higher

magnification may reveal finer feature such as abnormal blood vessels.

Procedure of Colposcopic examination:

Colposcopic ‘ﬁndings are evaluated in conjunction with the history, clinical
examination findings and on the cervical screening report. The patient was
placed in lithotomy position. The height of the table was adjusted. Colposcope
was kept on left side of a right-handed person or vice versa. All the instrument
and reagents were available on a trolley nearby on the right side. No lubricant
was used during vaginal examination prior to colposcopy. Bivalve self rctaining
vaginal speculum inserted into the vagina. As soon as the cervix was visible
both the blades were opened sufficiently and fixed. Care was taken not to
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traumatize the cervix as it may initiate bleeding hampering the Colposcopic
examination. With one hand the speculum was manipulated while with the

other hand colposcope was brought forward and focused on the cervix.

Steps of Colposcopic examination:

Inspection of unstained cervix: After exposing the cervix, tim nature of the
cervico-vaginal secretions and any obvious findings such as ectropion, polyp,
nabothian follicles, congenital transformation zone, atropy, inflammation and
infection, leukoplakia (hyperkeratoéis), condylomata, ulcer, growth and any
obvious lesions in the vaginal fornices were noted. Following this, excess
mucous were removed gently from the cervix with saline-soaked cotton swabs.

Examination through the green filter: The next necessary step in colposcopy
was to visualize the vascular pattern of the cervix by inserting green filter.
Blood vessels stand out as black streaks against background of translucent
epithelium. Number of vessels, their caliber, tortousity, patterns and
intercapillary distance were noted.

Inspection after application of Acetic acid: Acctic acid causcs the sharpest
contrast between normal and abnormal epithelium. Wiping the cervix a few
times with the swab assists in the coagulation and removal of mucous which in
turn help the acetic acid to penetrate to the epithelium in full strength. The
acetowhitening effect of acetic acid develops gradually over the course of 60
seconds and the effect may fade afterwards. Hence, acetic acid reapplied every

2-3 minutes during the examination.

Application of lugol’s iodine (Schiller’s test): Application of iodine clearly
delineates the borders of a lesion before a biopsy, or treatment of the lesion is

attemted.



To perform cervical biopsy, if necessary: Once an abnormal transformation
zone was detected, the area was evaluated and compared with other areas of the
cervix. Then punch biopsy or biopsies were taken from the suspected are

as. The tissues were fixed, labeled properly and sent for h1stopatholomcal
examination. The biopsy sites cauterized with monsel’s paste or with a silver
nitrate stick immediately after the procedure to control any bleeding.

Serial documentation of colposcopic findings is very important for follow up to
analyze progression or regression of the disease process. Colposcopy is purely
visual method, findings cannot be measured. So colposcopic findings were
documented by photography and by hand drawings. Position of squamo
columnar junction and extent of transformation zone was noted. Biopsy sites

were also noted.

3.9The technique followed for the Histopathological Examination

Collection of specimens
Specimens were obtained by colposcopic guided punch biopsy from the visible
aceto-white lesions. In addition, biopsy specimens were taken from any lesions

that were suggestive of cancer.

Gross Examination
The specimens were examined in the department of Pathology, Rajshahi

Medical College, Rajshahi with a particular emphasis on number, diameter,

size, shape, colour, and consistency.

Tissue processing and staining of histopathology slides

Routine tissue processing with paraffin impregnation was done. For
microscopic examination routinc paraffin  scctions were staincd  with
hematoxylin and eosin staining method. :
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Preparation of Haematoxylin and Eosin stains (H and E)

Harri’s haematoxylin: Ingredients

Haematoxylin crystal 5.0 gm
95% alcohol 50 ml
Ammonium or potassium alum 100 gm
Distilled water 950 ml
Mercuric acetic acid (red) 2.5 ml
Glacial acetic acid 40 ml

Procedure: Haematoxylin crystals were dissolved in 95% alcohol, at 56°C in
an oven. Ammonium or potassium alum was dissolved in distilled water by
heating. Two solutions were then mixed and brought to boil rapidly and
continued for one minute with frequent stirring, then it was removed from the
flame and mercuric oxide was added slowly. It was then reheated until the
solution become dark purple. The mixture was then allowed to cool rapidly in
cold water. The stain was ready for use after cooling and kept at room
temperature. 2 to 4 ml of glacial acetic acid was added per 100 ml of solution of

enhance precision of nuclear stain. It is filtered belore use.

b. Acid alcohol: Ingredients:
Hydrochloric acid (pure 01 ml
70% ethyl alcohol 99 ml

Procedure: 1 ml. of hydrochloric acid is added to 99 ml of 70% ethyl alcohol
and mixed thoroughly.
c. Eosin solution (stock): Ingredients:
Eosin (water soluble) Powder 01 ml
Distilled water 100 ml
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d. Fosin solution (working):
Stock eosin solution 25 ml

70% alcohol 75 ml

Procedure: Eosin was dissolved in distilled water and mixed thoroughly. It was

stored at room temperature and filtered before use.
Preparation of Papanicolaou’s stain:

Harri’s Haematoxylin (only for papanicolau’s stain):

Haematoxylin (dark crystals) 8 gm
95% ethyl alcohol 80 ml
Aluminium ammonium sulphate 160 ml
Distilled water : 1600 ml
Mercuric oxide 6 gm

Procedure: Aluminium ammonium sulphate was dissolved in \-Nater by heating.
Haematoxylin crystals were dissolved in 95% ethyl alcohol and mixed with
sulphate solution. The mixture was boiled to 95'C. The flame was then
removed and the mercuric oxide was added slowly by stirring the mixture. The
mixture was then allowed to cool into a cold water bath. The mixture was then
filtered. This is the stock Harri’s Haematoxylin solution. For use, the required
amount of solution was diluted with an equal amount of distilled water and

filtered again.

3.10 Data Collection

All the necessary information and clinical data collected for cach of the study
patients were systematically recorded ina pre designed questionnaire sheet.
(Appendix I1I)
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3.11 Statistical Analysis

All data were compiled and analyzed manually by preparing a master sheet.
Statistical interpretations were done by using SPSS (Statistical Package for
the Social Science). Various indices such as false positive, false negative,
sensitivity, specificity, accuracy, predictive value of positive and predictive
value of negative were calculated. P value, < .05 was taken as minimum level of

significance.

Statistical methods:

1. Sensitivity

2. Specificity

3. Positive Predictive value (PPV)
4. Negative Predictive value (NPV)
5. Efficiency

6. Accuracy

The validity of cytololgy refers to its ability to diagnose cases of cancer and
distinguish them from non-malignant conditions. Validity would have 100%
sensitivity and specificity.

1. Sensitivity: Sensitivity measures how well a test identifies truly ill people. It
represents the proportion of subjects with a disease, which a test is diagnosed

correctly as such by a definite test. -

Sl Test positive
ensitivity= Hisease positive

x100%

Sensitivity is calculated by dividing the number of true positives by the sum to

the number of true positives and false negative multiplied by 100 to yield a

percentage.
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" True positive: They are ill people whom a test has correctly identified as being

ill i.e. those who have positive test results and the disease.

False negative: They are ill pcople whom a test has incorrectly identified as

being well i.c. those with negative results who have the discase.

~ Specificity: it measures how well a test identified truly well people. It is the
proportion of subjects without a condition, which a test will designate a
negative. In other words, it is the percentage of well people diagnosed correctly

by a definite test.

Test negative
Disease negative

Specificity= x100%

1. True Negative: They are well people whom a test has correct];‘y identified as
being well.
2. False positive: They are well people whom a test has incorrectly identified
as being ill.
3. Positive Predictive value (PPV): Is the probability that a person with

positive test s a true positive i.e. does have the disease.

PpV= True positive
~ True positive+ False positive

x100%

4. NegativePredictive value (NPV): Is the probability that a person with
negative test is true negative i.e. does not have the disease.

True negative
~ True negativet False negative

NPV x100%

5. Efficiency: if the test defines a test correctly identified the ill people.
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True positive+True negative
True positive+False positive+ False negative+True negative

Efficiency= x100%

6. Accuracy: It is the percentage of total number of positive cases identified
correctly, i.e. percentage of benign and malignant lesion identified correctly.

True positive+True negative
True positive+False negative+ False positive+True negative

Accuracy= x100%
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Chapter IV

Study no I

Early Detection of Cervical Intraepithelial Lesions

by Simple Visual Inspection after Acetic Acid
among Women in Rajshahi Medical College

Hospital
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4.1 Introduction:

There is compelling evidence that organized cytology screening programs have
substantially reduced the incidence of and mortality from cervical cancer in
developed countries.” Such models of screening, based on call, recall and
repeat cytology at regular intervals over a long period of time, are difficult to
organize in most developing countrics duc to a varicty of fiscal and technical
constraints.*® Additionally, only a small percentage of women with positive Pap
smears have diagnostic evaluation and treatment, because of the lack of health
centers that are able to treat preinvasive lesions.*” On the other hand, cervical
cancer continues to be a major public health problem in these countries, and
cervical cancer control measures are a major priority in reducing premature

death and disability during the most productive period in a woman’s life.®

The problems with Pap smears have stimulated research on alternative tests.
Among them, one method, direct visualization with acetic acid (VIA) has

gained popularity and proven itself in many clinical trials as an adequate

5

. i i . 9-12
alternative to Pap smears in developing countries. ‘

VIA has a potential advantage over traditional screening techniques in poorly
resourced locations- there is immediate feedback of test results to the patient
and importantly, treatment can be provided immediately after the test. 13-101f the
test is negative, the patient can be told immediately without having to return to
the doctor for results. In rural areas where people travel hours for a doctors’
visit, a screening method requiring fewer visits will have a much higher success
rate. 7" Therefore, the main objective of this study phase was to asses whether
the aided visual inspection using acetic acid could be use as an alternative
modality to detect early cervical cancerous and precancerous lesions among
women in RMCH.
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4.2 Materials and Methods

This was a cross-sectional, screening test study that took place from July 2007
to December 2008 in Rajshahi Medical College Hospital, Gynae Out Patient
Department (OPD).

Inclusion criteria, exclusion criteria and all other necessary information like
basic demographic information including age, educational attainment,
occupation, religion and family income were collected. Prior cervical screening
history and presence of gynecological complains, a detailed reproductive and
contraceptive history was also assessed. Clinical history, physical findings,
VIA, colposcopy and histological findings for cach of the study patients
systematically recorded in a pre designed questionnaire sheet (described in

details in chapter Il and in Appendix III).

4.2.1 Procedure of VIA described in chapter III.
4.2.2 Procedure of colposcopy described in chapter III.
4.2.3 Procedure of histology described in chapter II1.

In this study phase, 5593 women were screened using VIA. }-\mong the VIA
positive cases, distinct acetowhite areas were further categorized as VIA
positive grades 1, 2 and 3 according to the severity. Those who had abnormal
results in screening test and those who had clinically suspicious lesions were
sent for colposcopic evaluation and directed biopsies were taken from
colposcopically suspected areas. The final diagnosis was based on histology.

All patients who tested positive on colposcopy underwent LEEP (Loop l:lectro-
surgical Excision Procedure) under local anaesthhesia or cryotherapy as an

outdoor procedure. The tissue obtained was sent for histopathologic evaluation.
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The lesions found mildly dysplastic or worse on histopathologic evaluation
were considered true positive cases.

VIA negative patients had asked for to repeat VIA after 3 years.

Women with suspected invasive cancers referred for further investigations and

treatment.

4.3 Statistical Analysis

All data had compiled and analyzed manually by preparing master sheet.
Statistical interpretations had done by using Statistical Package for the Social

Science (SPSS) program software. (described in details in chapter 1)
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4.4 Study Results:

Study cases had been chosen from non virgin women who came to Gynae Out
patient Department of Rajshahi Medical College Hospital from July 2007 to
December 2008.

Out of 5593 patients studied, the patients had an age spectrum between 21 to 60
years with mean age 36.1 (SD 1.5) years (Figure 4.5.1)

Among the study patients, 671(12%) had no symptoms, only they came for
screening purpose. Intermenstrual bleeding, post coital Bieeding, heavy
irregular vaginal bleeding were found in 1958 (35%), 783 (14%), 336 (06%)
women respectively. Dirty brown white discharge was the complaints in more
than half of the cases 3020 (54%), lower abdominal pain was the second highest
complaints 2460 (44%) shown in Figure 4.5.2

On speculum examination, apparently healthy cervix was observed in 2908
(52%) cases. Cervical lesions such as erosion or ectropion, polyp, cauliflower
like growth and nodular/ nabothian cysts were observed in women are shown in
Figure 4.5.3

To find out the probable causes of cervical cancer, we have collected
epidemiological data regarding age of first coitus and first delivery, history of
extramarital exposure and sexually transmitted infection, use of contraceptive
methods, family history of cancer and socioeconomic status from 442 VIA
positive cases 203 (46%) women had first coitus between 12 to 15 years and
second highest were 177 (40%) between 16 to 20 years. More than half of the
patients, 274 (62%) delivered their first baby between 15-20 years, age below
15 years was 53 (12%), 88 (20%) between 21-25 years and 27 (06%) delivered
first above 25 years. Regarding history of exposure, 75 (17%) had extramarital
exposure. Previous history of sexually transmitted infection was present only 09
(2%) methods used were cases. The oral contraceptive pills (OCP), Injectable
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contraceptives and  barrier 339 (54%), 75 (17%), 44 (10%) respecetively. 84
(19%) patients did not use any contraceptive. Regarding socioeconomic status,
most of the patients 256 (58%) belonged to lower middle group and second
highest, 111 (25%) was middle group (Table 4.5.1).

In this study, among 5593 patients, 442 (7.90%) were found to have positive
findings on VIA (Figure 4.4.5). VIA positive patients were examined by
colposcopy which showed normal appearance with no evidence of dysplastic
lesions in 228 (51.58%) patients. Remaining 214 cases with abnormal
colposcope were subjected to directed biopsy (Figure 4.5.6). On histology, 29
(13.55%) found to have CIN-1, CIN-IT 06 (2.81%) and CIN Ill/carcinoma in
situ 06 (2.81%) The seventeen cases (7.94%) of invasive carcinoma were

confirmed by biopsy (Table 4.5.2).
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Number of Patients

21-30 31-40 41-50 51-60 >60

Age in Years

Figure 4.4.1: Age distribution of the screened patients (n = 5593).
Bar diagram shows, the age range of the study patients was 21 to 60 years. The patients
were divided into four groups considering each decade as a single group. Out of 5935

patients 1286(23%) belonged to the age group 21-30 years, 2741 (49%) were 31-40
years, 1286 (23%) were 41-50 years, 280 (5%) were 51-60 years age group.

n indicates number of patients
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Figure 4.4.2: Distribution of symptoms of the screened patients (n= 5593).

Bar diagram-shows, among the study patients, 671(12%) had no symptoms,
Intermenstrual bleeding, post coital bleeding, heavy irregular vaginal bleeding were
found in 1958(35%), 783(14%), 336(06%) women respectively. Dirty brown white
discharge was the complaints in more than half of the cases 3020(54%), lower
abdominal pain was the second highest complaints 2460(44%), and other symptoms are

shown in Fig 4.5.2

n indicates number of patients
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Figure 4.4.3: Distribution of speculum examination findings of the screened
patients (n=5593).

Bar diagram-shows, apparently healthy cervix in 2908 (52%) cases. Cervical lesions
such as erosion or ectropion, polyp, cauliflower like growth and nodular/ nabothian
cysts were observed in 40%, 2%, 5%, 1% and 0.5% cases respectively.

n indicates number of patients
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Table 4.4.1: Findings regarding the risk factors of cervical cancer in

VIA positive cases (n= 442)

Variables Number Percent
Age of first coitus
< 12 years 28 05%
12-15 years 203 46%
16-20 years el 40%
21-24 years 27 6%
25 or above years 13 3%
Age of first delivery
<15 years 53 12%
15-20 years 274 62%
21-25 years 88 20%
> 25 years 27 06%
History of extramarital exposure
No 367 83%
Yes 75 17%
History of STI
Yes 09 02%
No 433 98%
Use of Contraceptive Methods
Oral contraceptive pill 239 54%
Injectable 75 17%
Barrier 44 10%
e Ne i di e o e 19%
Family history of cancer . :
Yes 40 09%
No 402 91%
Socio Economics Status
Lower (income <3000/- per month) 35 8%
Lower middle(income 3000/- -
6000/- per month) 230 S
Middle(income > 6000/- 10,000/- i 259,
per month)
Upper >10,000 per month 40) 9%
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Table 4.4.1 shows, among 442 VIA positive cases, 203(46%) women had first coitus
between 12 to 15 years and second highest were 177(40%) between 16 to 20 years. More
than half of the patients, 274(62%) delivered their first baby between 15-20 years, age
below 15 years was 53(12%), 88(20%) between 21-25 years and 27(06%) delivered first
above 25 years. Regarding history of exposure, 75(17%) had extramarital exposure.
Previous history of STI was present only 09(2%) cases. The OCP, Injectable
contraceptive and barrier methods used were 339(54%), 75(17%), 44(10%)
respectively. 84(19%) patients did not use any contraceptive. Regarding socioeconomic
status, most of the patients 256(58%) belonged to lower middle group and sccond
highest, 111(25%) was middle group.

n indicates number of patients
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Number of Patients

Number of Patient Screened Positive Negative

Figure 4.4.4: Screening result of VIA (n=5593).

Bar diagram-shows among 5593 patients, 442(7.90%) were on VIA positive and
5151(92.10%) were VIA negative.

n indicates number of patients

80




DA

1

Number of Patient Screened Positive Negative

Figure 4.4.5: screening result of Colposcopy (n= 442).

Bar diagram-shows normal appearance with no evidence of dysplastic lesions in
228(51.58%) patients. Remaining 214 (48%) cases with abnormal colposcope were

subjected to directed biopsy.

n indicates number of patients
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Table 4.4.2: Percentage detection of different lesions by VIA,

Colposcopy and Histopathology.

VIA Colposcopy Histopathology
(n=5593) (n=442) (n=214)
Negative/Normal/ | 5151 (92.10%) | 228 (51.59%) | 156 (72.90%)

Chronic cervicitis

Positive 442 (7.90%) | 214(48.40%) | 58(27.10)
CIN-I 405 (91.23) 149 (33.72%) | 29 (13.55%)
CIN-II 20 (4.52%) 27 (6.1%) 06 (2.81%)
CIN-IIV/ 07 (2.04%) 09 (2.03%) 06 (2.81%)

Carcinoma-in-situ

Invasive carcinoma | 10 (2.21%) 12 (2.71%) 17 (7.94%)

Table 4.4.2 shows, out of 5593 patients screened, 5151 (92.8%) were VIA negative and
442 (7.2%) were VIA positive. VIA positive patients were colposcopically evaluated
(n=442). Among them, 228 were colposcopically normal and 214 had different stages
CIN and carcinoma cervix. Out of 214 colposcopically positive patients biopsied, 156
had chronic cervicitis (chronic inflammatory changes in cervix), 41 patients had a final
diagnosis of CIN lesions and seventeen cases of invasive carcinoma. From the above
finings, it is observed that out of 442 VIA positive cases, 214 cases were colposcopically
positive and out of 214 colposcopically positive cases only 58 cases had histologically
proven CIN lesion and invasive cervical carcinoma.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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4.5 Management:

Out of the 149 cases of colposcopically suspected CIN 1 (Table 4.5.2), Loop
Electro-surgical Excision Procedure (LEEP) had performed in 63 women and
77 women had treated with cryo therapy. Nine cases were lost without taking
any treatment.

Of the 27 cases of moderate dysplasia (Table 4.5.2), 17 subjects underwent
LEEP; seven cases had treated with cryo therapy. Three cases were lost without
taking any treatment.

Of the nine cases of severe dysplasia/ carcinoma-in-situ (Table 4.5.2), seven

had LEEP, and two had treated with hysterectomy.

Follow up colposcopy one year following treatment showed normal appearance

of the cervix in 138 cases, persistent CIN I in 16 cases, CIN II in five cases and

CIN Il in three cases. Nine cases did not come for follow up.

Women with suspected invasive cancer, histopathologically detected carcinoma
in-situ and invasive carcinoma advised flor indoor admission for [urther

investigations and treatment with surgery, radiotherapy or both.

4.6 Discussion:

The study had initiated with the main objective to consider whether the aided
visual inspection could be use as an alternative modality to detect cervical

cancerous and precancerous lesions.
Earlier, several studies showed that, visual inspection without aid could not

detect early cancers properly. The cancer indicators were cervical ectopy that
bleeds on touch, small growths and suspicious unhealthy cervix’” The major

drawback was that it missed most of the precancerous conditions. The use
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of acetic acid remarkably increased the sensitivity of detecting not only invasive

.e p)
cancer but also the precancerous conditions.”

Resecarchers with VIA is running worldwide to increase the sensitivity and
detection rate of precancerous lesions of cervix. In this study, 5593 patients
were evaluated. The peak age found within 30-39 years. (Fig 4.5.1) Previous
studies correspond well with this study that CIN is more prone to sexually
active women.”> Hence, WHO recommends that if a woman can be screened
only once in her life time, the best age is between 35 and 45 ye:ars.23

Early epidemiological studies ‘1 difTerent countrics concluded that the marriage
and first delivery at early age are the greatest risk factors for CIN and cervical
cancer.2*% This study also showed that almost 91.0% experienced first coitus
before the age of 20 years and about 64.0% delivered their first baby between
the ages of 15-20 years. Though multiple sexual partners and sexually
transmitted infection (STI) are the important factors for CIN,zf"27 in this study
only 17% had extramarital exposure and 02% had history of STI. The use of
hormonal contraceptive pills was 54%, which is also considered as a risk factor
for CIN.® This study supports the work of Murthy NS et al. 1990.” In this
study, most of the cases (64%) were from urban area. This may be because of
this study was based on urban location and due to urban population are more
aware about this problem.

Of the total patients screened (5593), 12% had no symptoms. The presentations
were mainly excessive vaginal discharge, iﬁter—menstrual bleeding, lower
abdominal pain, dysuria, dyspareunia etc (Fig 4.5.2). All these were non-
specific to cervical cancer, which indicates the need of screening for CIN.

Speculum examination revealed that 52% cases had apparently healthy

84




looking ~ cervix. Erosion, ulcer, cauliflower like growth, nodularity expresses
the delayed consultation with the doctors or these may bc associated with

secondary lesion.

In this study, VIA and biopsy correlation was found to be poor for low grade

30

CIN which usually regress in 80% of cases.™ This discrepanc&r between VIA,

colposcopy and histopathology were mostly due to presence of inflammation,
metaplasia, ectropion, leukoplakia etc. which showed acetowhite areas but

histologically negative for malignancy.
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Chapter V

Study No 2

Visual Inspection of the Uterine Cervix after

application of Acetic Acid in the detection

Cervical Cancer and its Precursors
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5.1 Introduction:

Precise estimation 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'

In light of poor results from Pap based screening programs, alternative non
cytologic methods for screening such as visual inspection of cervix with acetic
acid (VIA) and detection of Human Papillomavirus etc. are already been used
in fairly large number of studies.®® Among such alternative cytologic
methods, VIA has become very well known for its potentiality, simplicity and

0. . . ..
! Such technique can be set up in clinics,

low cost and fewer physician visits.
health centers, hospitals of both rural and urban areas. This technique needs
massive training and practice of medical personnel specially doctors and
nurses to pick up actual cervical cancer patients. Accordingly, this study phase
was initiated to estimate the performance characteristics (sensitivity,
specificity, positive and ﬁegative predictive values) of VIA as a primary

screening tool for cervical intraepithelial neoplasia (CIN).

5.2 Materials and Methods

During the period from July 2008 to December 2009, 540 women were
evaluated who fulfilled the legibility criteria and provided informed consent.
Inclusion criteria, exclusion criteria and all the necessary information and
clinical data collected for each of the study patients were systematically

recorded in a pre designed questionnaire sheet (Appendix I11).

Procedure of VIA, colposcopy and histopathology have been described in
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details in chapter I11.

The criterion standard for this study was cervical biopsy. Colposcopic evaluation
and biopsy were done on all patients. Scoring was done: using the Reid
combined colposcopic index’ and a Reid score greater than 2 was considered
- positive with the exception that when there was a question of metaplasia versus
low grade CIN, lesions were classified as low grade. If colposcopy showed no
abnormality, biopsy were taken from different quadrants of the cervix. If there
were acetowhite areas, biopsies were taken from those suspected areas. All
patients who tested positive on screening test underwent Large Loop Excision
of the Transformation zone under local anesthesia as an outpatient procedure
and the tissue obtained was sent for histopathologic evaluation.

The lesions found mildly dysplastic or worse on histopathologic evaluation
were considered true-positive cases. The sensitivity and specificity, the
predictive values, the percentages of false-positive results and false-negative
results were calculated for VIA and colposcopy with histopathologic results as

the gold standard.

5.3 Statistical Analysis

All data were compiled and analyzed manually by preparing a master sheet.
Statistical interpretations were done by using Statistical Package for the Social
Science (SPSS) program software. Various indices such as sensitivity,
specificity, predictive value of positive and predictive value of negative were

calculated. P value, < .05 was taken as minimum level of significance.

(described in details in chapter III.)
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5.4 Study Results:

During the study period from January 2009 to December 2009, total 540
women were evaluated who fulfilled the legibility criteria and provided

informed consent.

VIA, Colposcopy and Biopsy Findings:

Out of 540 patients screened, 328(60.74%) were VIA negative, and 212
(39.27%) were VIA positive (Table 5.4.1, Figure 5.4.1). Finding of VIA were
evaluated against colposcopic findings and histological reports.

On colposcopy, 340 women (62.96%) were found to have a normal cervix and
200 (37.04%) had a Reid score greater than 2, which was considered positive.
Colposcopy yielded normal results in 340 (62.96%) cases, low grade CIN in
138(25.56%) cases, high grade CIN (CIN II and CIN III) in 44(8.15%) cases
and cancer in 18(3.33%) cases. (Table 5.4.1 and Figure 5.4.2).

On histology, there were biopsy proven chronic cervicitis with metaplastic
changes in 423 (78.33%) cases, CIN I in 66 (12.22 %) cases, CIN II in
25(4.62%) cascs, CIN 11/ carcinoma-in-situ in 5 (0.93%) cases. Eighteen cases
of cervical carcinoma were diagnosed on VIA and colposcopy but ultimately 21
cases of invasive cancer were detected on histology. (Table 5.4.1, and Figure
5.4.3).

Table 5.4.2 and Figure 5.4.4 showed the sensitivity of VIA for biopsy proven
CIN I or worse lesion was 74.36% (p < .001), specificity 70.45%, positive
predictive value 41.04%, and negative predictive value 90.85%. On the other
hand, out of 117 biopsies with positive results, 102 detected on colposcopy
giving a sensitivity of 87.18% (p< .001), specificity 76.83%, positive
predictive value 51.0%, and negative predictive value 95.59% respectively.
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Screening results of VIA for different grades of CIN are shown in (Table
5.4.3).There were 30 cases of biopsy proven high grade lesions and 28 of these
were 90 detected on VIA giving a high sensitivity rate ranging from 92-100%
and negative predictive value 100%. Test negative would be reassured that most
probably they do not have high-grade lesions or cancer.

Similarly, screening results of colposcopy for different grades of CIN are
shown in (Table 5.4.4). The sensitivity of colposcopy in picking up high grade

lesions were 96-100% and negative predictive value was 100%.
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Table 5.4.1 Percentage detection of different lesions by VIA,

Colposcopy and Histopathology.

Screening results | VIA (n=540) | Colposcopy Histopathology

(n=540) (n=540)
Negative/ 328 (60.74%)
Normal/ | [340(62.96%) B
Chronic cervicitis 423 (78.33 %)
and metaplasia
Positive 212 (39.27%) | 200 (37.04%) | 117 (21.67%)
CIN-I 150 (27.78 %) | 138 (25.56%) | 66 (12.22 %)
CIN-11 36 (6.67%) 36 (6.67%) 25 (4.62 %)

CIN-11I/ Ca-in-situ | 08 (1.48%) 08 (1.48 %) | 05(0.93 %)
Carcinoma cervix 18 (3.33%) 18 (3.33%) 21 (3.89 %)

Table 5.4.1 shows, out of 540 patients screened, 328 were VIA negative and 212 were
VIA positive. Colposcopy yielded normal results in 340 cases, low grade CIN in 138
cases, high grade CIN in 44 cases and cancer in 18 cases. Of the 200 patients with white
epithelium on colposcopy, 98 turned out to be negative on histology. There were biopsy
proven chronie cervicitis and metaplastic changes in 423 cases, CIN 1 in 66 cases, CIN
1l in 25 cases, CIN HI/ carcinoma-in-situ in 5 cases. Eightceen cases of cervical
carcinoma were diagnosed on VIA and colposcopy but ultimately 21 cases of invasive
cancer were detected on histology.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Figure 5.4.1: Percentage detection of different lesions by VIA (n=540).

Bar diagram shows, out of 540 patients screened, 328 were VIA negative and 212 were
VIA positive. Among VIA positive cases, 150 were CIN I, 36 were CIN II, 8 were CIN
III/ca-in-situ and 18 cases were invasive carcinoma.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Figure 5.4.2: Percentage detection of different lesions by Colposcopy
(n=540).

Bar diagram-shows colposcopy yielded normal results in 340 cases, low grade CIN in
138 cases, high grade CIN in 44 cases and cancer in 18 cases.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Figure 5.4.3; Percentage detection of different lesions by histopathology
(n=540)

Bar diagram-shows, there are biopsy proven chronic cervicitis and metaplastic changes
in 423 cases, CIN I in 66 cases, CIN II in 25 cases, CIN ILI/ carcinoma-in-situ in 5 cases
and 21 cases of invasive cancer were detected on histology.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Table 5.4.2: Screening results of VIA and Colposcopy

Screening results VIA Colposcopy P value

Sensitivity 87 of 117 102 of 117

(74.36%) (87.18%) e
Specificity 298 of 423 325 of 423

(70.45%) (76.83%) -
Positive predictive 87 of 212 102 of 200
value (PPV) (41.04%) (51.0%) | i
Negative predictive 298 of 328 325 of 340
value (NPV) (90.85%) (95.59%) R

Table 5.4.2 shows the sensitivity of VIA for biopsy proven CIN I or worse lesion was
74.36% (p < .001), specificity 70.45%, positive predictive value 41.04%, and negative
predictive value 90.85%. On the other hand, out of 117 biopsics with positive results,
102 detected on colposcopy giving a sensitivity of 87.18% (p <.001), specificity 76.83%,
positive predictive value 51.0%, and negative predictive value 95.59%.

* Highly significant

Sensitivity: is the tests ability to correctly identify those individuals who truly have
the disease among the screened population.
Specificity: is the tests ability to correctly identify those individuals who do not have

the disease.

PPV: is the tests ability to correctly identify those individuals who truly have the
disease among all those individuals whose tests are positive.

NPV: is the probability that the person with a negative test does not have the disease.
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Figure 5.4.4; Screening result of VIA and Colposcopy.

Bar diagram-shows, the sensitivi
74.36%, specificity 70.45%,
value 90.85%. On the othe
76.83%, positive predictive

ty of VIA for biopsy proven CIN I or worse lesion was
positive predictive value 41

-04%, and negative predictive
r hand, sensitivity of colposcopy

copy was 87.18%, specificity
value 51.0%, and negative predictive value 95.59%.

PPV means positive predictive value

NPV means negative predictive value
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Table 5.4.3: Screening results of VIA for different grades of CIN

Screening results CIN-I CIN-I1 CIN-II1
Sensitivity 50 of 63 23 of 25 S5of§ ;J
(79.37%) (92.0%) (100%)
Specificity 3150f477 |3260f515 328 of 535
(66.04%) | (78.55%) | (61.31%)
Positive predictive 50 0f212 23 of 212 50f212
value ( PPV) (23.58%) (10.85%) (2.36%)
Negative predictive [ 3150328 |[326 of 328 | 328 of 328
Lvalue (NPV) (95.26%) | (99.39%) (100%)

Table 5.4.3 [shows screening results of VIA for different grades of CIN. There were 30
cases of biopsy proven high-grade lesions and 28 of these were detected on VIA giving a
high sensitivity rate ranging from 92-100% and negative predictive value 100%.

Sensitivity: is the tests ability to correctly identify those individuals who truly have the
discase among the sereened population.

Specificity: is the tests ability to correctly identify those individuals who do not have the
disease.

PPV: is the tests ability to correctly identify thosce individuals who truly have the discase
among all those individuals whose tests are positive.

NPV: is the probability that the person with a negative test does not have the diseasc.

CIN means Cervical Intraepithelial Neoplasia
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Table 5.4.4: Screening results of colposcopy for different grades of

CIN

screening CIN-1 CIN-II CIN-1II
results

Sensitivity | 53 of 63 (84.13%) 24 of 25 (96%) 50f5 (100%)

Specificity | 330 of 477 (69.18%) | 339 of 515 (5.83%) | 340 of 535 (63.55%)

PPV 53 0f 200 (26.5%) 24 0f 200 (12%) 5 0f200 (2.5%)

NPV 330 0f 340 (97.06%) | 339 of 340 (9.71%) | 340 of 340 (100%)

Table 5.4.4 shows screening results of colposcopy for different grades of CIN. There
were 30 cases of biopsy proven high-grade lesions and 29 of these were detected on
colposcopy giving a high sensitivity rate ranging from 96-100% and negative predictive
value 100%.

Sensitivity: is the tests ability to correctly identify those individuals who truly have the
discase among the sereened population,

Specificity: is the tests ability to correctly identify those individuals who do not have the
discase.

PPV: is the tests ability to correctly identify those individuals who truly have the discase
among all those individuals whose tests are positive.

NPV: is the probability that the person with a negative test does not have the discase.

CIN means Cervical Intraepithelial Neoplasia
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5.5 Discussion:

The sensitivity of VIA to detect mild dysplasia or worse, as shown in various
studies, ranges from 63% to 77%."" In this study, the sensitivity of VIA to
detect mild dysplasia was 79.37%. (Table 5.4.3). There were 30 cases of biopsy
proven high-grade lesions and 28 of these were detected on VIA giving a high
sensitivity rate ranging from 92-100% and negative predictive value 100%.
(Table 5.4.3). Only two cases of high-grade lesions were missed as they had
contact bleeding during VIA procedure.

Since this program was screened a hospital-based symptomatic population, and
RMCH is a referral hospital; VIA positivity rate of this study was higher
(39.27%) than that found in other studies. If this test had done among general
population, it may have showed lower positive rates.

In this study VIA and biopsy correlation is poor for low grade squamous
intraepithelial lesion, which resembles normal metaplastic epithelium on VIA
as well as on colposcopy but the sensitivity and specificity increase in picking

up high grade squamous intraepithelial lesion which is indeed a true cancer

precursor and early invasive cancer.

The specificity of VIA was 70.45%, positive predictive value was 41.04% and
negative predictive value was 90.85%. The low sensitivity of VIA (74.36%) in
this study may be due to light source, which was not halogen-type, and the low
specificity may be due to a large number of inflammatory lesions (78.33%),
which is responsible for a large number of false positive results. Results of this
study were comparable to those of The University of Zimbabwe and Johns
Hopkins study (76.7% and 64.1% respectively).” Shankaranarayanan and Mahe

(2004)° have published results from a randomized intervention trial in India
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comparing VIA to cytology and to HPV DNA testing and found that all
three had similar detection rates of CIN-II and CIN-III lesions and the range
of sensitivity for VIA was 67-79% and specificity 49-86%.

The findings of this study and results from previous investigations indicate that
a major limitation of VIA is its low specificity (less than 80% in most of
reported studies.'™!*'21° This, inevitably, leads to high rates of referral and
treatment, with the associated potential for increased patients' discomfort and
increased numbers of side effects.

The positive predictive value of VIA was lower than that found by
Shankaranarayanan et al'” This can most likely be explained by the
institutional policies, which was required to diagnose any lesion suggesting
CIN-I. Shankaranarayanan et al. considered as positive at VIA only those cases
with a distinctive and clear acetowhite area, which is more likely to relate to
CIN II/I1.

It seems from this study that colposcopic magnification associated with
marginal improvement in sensitivity without gains in specificity. Nonetheless,
VIA can identify most true cases of cervical pre-cancer and cancer. Where
large-scale Pap-smear screening is not now available and is not likely to be
available consistently in the future, VIA could be a readily available, potentially
sustainable means of testing that, when coupled effectively with treatment,

could reduce the burden of disease in populations in which the incidence of

cervical cancer is high.
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Chapter VI

Study no 3

Evaluation of HPV-DNA Test in Detection of

Precancerous and Cancerous Lesions of Cervix
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6.1 Introduction:

Of the 190,000 deaths from cervical cancer that occur annually worldwide, the
majority take place in developing countries.' During the past 20 years, it has
been shown that the some carcinogenic, genital human papilloma viruses
(HPVs) cause nearly all cases of cervical cancer,’ spurring scientists to more
completely understand multistage cervical carcinogenesis, and seek HPV-
related prevention strategies. |

The HPV detection is an objective quality assurance benchmark for cervical
cytology.™ Recently, a hybrid capture technique has been developed to
document the presence of the virus in liquid samples obtained from the female
genital tract.”” Several studies had been carried out in different countries of the
world on Pap smear, VIA and HPV-DNA for early detection of cervical
carcinoma.™ This study was also carried out to determine and to compare the

effectiveness of HPV DNA testing, cervical cytology and VIA for the detection

of precancerous and cancerous lesions of cervix in relation to histopathology.
6.2 Materials and methods

This study was carried out in Gynae Out Patient Department in collaboration
with the department of Pathology, Rajshahi Medical College, Rajshahi, during
the period from January 2010 to June 2010. 115 patients of 21 to 60 years age

group were selected for the study according to enrolment criteria.

Inclusion criteria, exclusion criteria and all other necessary informations and
clinical data collected for each of the study patients systematically recorded in a

pre designed questionnaire sheet (described in details in Appendix I1I).
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6.3 Materials and Method

Data were collected from the enrolled patients by using a questionnaire. After
recording clinical history, cervix was examined on naked eye by cuscos
speculum. Paps smecar collection and VIA tests were done concurrently.
Colposcopic examination was done who were positive in screening tests. In
addition, subjects with grossly abnormal cervix even with negative in screening
tests were also referred [or colposcopy. Samples for TIPV-DNA were taken
from the patients referred for colposcopy and biopsies were taken in the same
patients. Clinical history, physical findings, Pap smear findings, VIA findings,
DNA tests and histological findings were recorded in the pre-designed patient’s

profile made for the study.
6.3.1 Technique of Pap smear preparation

A clean dry glass slide was numbered. The small end of the wooden Ayer’s
spatula was placed through the external os high into the canal.-The spatula was
then rotated clockwise at 360° angle thoroughly for scraping the entire cervical
os. The collected samples were spread on two-thirds of clean glass slides, which
were immediately dipped into Coplin jar containing fixative (95% ethyl
alcohol) for at least 30 minutes. Then the smears were stained by modified
Papanicolaou staining method for cytological diagnosis. Cytology was
considered positive if any of the following lesions were reported: dysplasia of

any grade, carcinoma in situ and invasive cancer. Pap smears were evaluated

and diagnosed using the Bethesda system.

6.3.2 Technique of VIA (described in chapter 11I)
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6.3.3 Technique of HPV-DNA test

The samples for HPV DNA testing were obtained by washing the ectocervix,
endocervical canal using a special brush by rotating anticlockwise for 3 times
and place into HPV collection kit and stored at —20"C until further processing.
HPV DNA detection was carried out using a commercially available kit; the
Hybrid captures II (Digene Diagnosis HPV Test-IVT) as per the instructions of
the manufacturer protocol. The reference investigation (gold standard) for
evaluating the accuracy of tests in detecting true positive lesions was histology.
Women with a final diagnosis of CIN or carcinoma in situ were considered as
true positive cases for the estimation of sensitivity, specificity and predictive
values of the screening tests. The estimates for sensitivity, specificity and
predictive values were calculated using standard formulae for these tests, using

a 2x2 contingency table.
6.4 Statistical analysis

The reference investigation (gold standard) for evaluating the accuracy of tests
in detecting true positive lesions was histology. Women with a final diagnosis
of CIN or carcinoma in-situ were considered as true positive cases for the
estimation of sensitivity, specificity and predictive values of the screening tests.
The estimates for sensitivity, specificity and predictive values were calculated

using standard formulae for these tests, using a 2x2 contingency table.
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6.5 Study Results

During the study period from January 2010 to December 2010, total 115
women were evaluated who fulfilled the legibility criteria and provided
informed consent.

Detailed clinical information including pervaginal examinations was recorded.
Samples for HPV-DNA were collected (with a special cervical brush) in
screening positive cases (VIA positive and Pap smear positive). Colposcopy
directed biopsies were taken from the same patients. A total of 50 screening

positive cases were subjected to HPV DNA test and histopathology.

VIA test findings

Among 115 patients included in this study subsequent VIA examination

showed 30 positive cases and 85 negative cases. Results are shown in Fig 6.5.1.
Pap smear cytological findings

Of the 115 cases, satisfactory smears were obtained in 113 (98.26 %) cases and
2 (1.74 %) smears were unsatisfactory which were included in others diagnostic
criteria.  On cytological examination 98 (85.22%) were diagnosed  as
“Inflammatory/ Negative for intraepithelial lesions or malignancy”. One
(0.87%) was diagnosed as Atypical squamous cell of undetermined significant
(ASCUS), 6 (5.22%) were as Low-grade squamous intraepithelial lesions, 4
(3.48%) were High-grade squamous intraepithelial lesions, 2 (1.74%) were
found to be of squamous cell carcinoma. Remaining 4 (3.47%), 2 (1.74%) were
unsatisfactory and 2(1.74%) were normal which were included in other

diagnostic linding. These are shown in I'ig 6.5.5
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HPV DNA findings

HPV DNA tests were done in 50 screening positive patients. Of them 19 (38%)

were positive and 31(62%) were negative. This is shown in following Fig 6.5.3.

Histopathological findings

Out of 115 cases in the study group, biopsy specimens were taken from 50
patients who were Pap smear positive, VIA positive and clinically suspicious
even with negative screening tests. In 65 (54.8%) cases biopsies were not done,
of which 63 were normal on screening tests and 2 were refused biopsy. On
histopathological examination, 31 (62%) were diagnosed as chronic cervicitis, 9
(18%) as CIN-1, 1 (2%) as CIN-II, 4 (8%) were CIN-III and invasive squamous
cell carcinoma was diagnosed in 3 (6%) patients. Two (4%) cases were
diagnosed as endocervical polyp and chronic cervicitis with squamous
metaplasia, which were included in other diagnostic finding. Table 6.5.1 and

Fig 6.5.6 showed the distribution of histopathological diagnosis of 50 cases.

Correlation between histopathology and VIA

Of the total 50 cases in which biopsy were done, VIA tests were positive in 30
cases and negative in 20 cases. Out of 31 histopathologically d.iagnosed cases of
chronic cervicitis, 13 (41.94%) were VIA positive and 18 (58.06%) were VIA
negative. Out of 9 CIN-I cases, 8 (88.9%) cases were VIA positive and 1
(11.11%) was VIA negative. All 5 (100%) CIN-II/III cases and all 3 (100%)

malignant cases were VIA positive. These are shown in the table 6.5.2.

Correlation between Histopathology and Pap smear cytology

Among the 31 cases of chronic cervicitis, 29 (93.6%) cases were diagnosed as
inflammatory cytology, 1 (3.2%) was diagnosed as Atypical squamous ccll
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of undetermined significant (ASCUS), and | as LLow-grade squamous
intraepithelial lesions (LSIL). Out of 9 cases of CIN-] lesions, 5 (55.6%) were
diagnosed as LSIL and 4 (44.4%) were diagnosed as inflammatory cytology.

Out of 5 CIN-II/III cases, 4 (80%) were diagnosed as high-grade squamous

intraepithelial lesions (HSIL), 1 as inflammatory cytology.. Among the 3
squamous  cell carcinoma, 2 were diagnosed as carcinoma and I was

mflammatory. Table 6.5.3 showed the correlation between histopathology and

Pap smear cytology.

Correlation between Histopathology and HPV DNA test

Of the total 50 cases in which biopsy were done HPV DNA tests were positive
in 19 cases and negative in 31 cases. Out of 31 histologically diagnosed cases of
chronic cervicitis 5 (16.3%) were HPV-DNA positive and 26 (83.87%) were
HPV-DNA negative. Out of 9 CIN-I cases 6 (66.37%) were positive and 3
(33.33%) were negative. All 5 (100%) CIN-II and CIN-1II were HPV-DNA

positive and all 3 (100%) malignant cases were positive (Table 6.5.4)
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Number of Patients

No. of patients Positive Negative

Fig 6.5.1: Screening result of VIA (n=115).

Bar diagram shows, out of 115 patients screened, 30 patients were VIA positive and 85
patients were VIA negative.

n indicates number of patients
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Fig 6.5.2: Screening result of Paps smear cytology (n=115).

Bar diagram shows, out of 115 patients screened, Pap smear was positive in 13 cases
and negative in 102 cases.

n indicates number of patients
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Fig 6.5.3: Screening result of HPV DNA test (n=50)

Bar diagram shows, among 50 screening positive cases, 31 were HPV-DNA negative and
19 were HPV- DNA positive.

n indicates number of patients
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Table 6.5.1: Histopathological findings of screening positive cases

(n=50)

H istopathological findings Frequency Pereent
e Inflammatory 31 62
N CIN-I 09 18

CIN-II 0l ¢

i CIN-111 04 8
; (’;u'cinon;n 03 T () |
i “Endocervical p-o_lyp 4 0 4+

Table 6.5.1 shows, out of 50 screening positive biopsy specimens, 31 were diagnosed as
chronic cervieitis, 9 as CIN-1, 1 as CIN-11, 4 were CIN-111 and invasive squamous cell
carcinoma was diagrosed in 3 patients. Two cases were diagnesed as endocervical
polyp. '

CIN means Cervical Intracepithelial Neoplasia

nindicates number of patients
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Fig 6.5.4: Histopathological findings of screening positive cases (n= 50)

Bar diagram shows, out of 50 screening positive cases, only 17 cases histologically
proved as positive.

n indicates number of patients
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Number of Patients

Fig 6.5.5: Pap smear cytological diagnosis of the study patients (n=115)

Bar diagram shows, out of 115 patients screened, 98 cases diagnosed as ‘Inflammatory/
Negative for intraepithelial lesions or malignancy’ 1 was diagnosed as ‘atypical
Squamous cell of undetermined significant’, 6 cases were as Low-grade squamous
intraepithelial lesions, and 4 cases were High-grade squamous intraepithelial lesions, 2
cases were found to be squamous cell carcinoma. Remaining 4 had unsatisfactory

results.

ASCUS means atypical Squamous cell of undetermined significant
LSIL means low-grade Squamous intraepithelial lesion
HSIL means high-grade squamous intraepithelial lesion

n indicates number of patients
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Inflammatory CIN- CIN-I CIN-ll  Carcinoma

Fig 6.5.6: Histopathological findings of screening positive cases (n=50)
Bar diagram shows, out of 50 biopsy specimens, 33 cases were diagnosed as

inflammatory or chronic cervicitis, 9 cases were diagnosed as CIN-I, 1 case was
diagnosed as CIN-II, 4 cases were diagnosed as CIN-III and 3 cases were diagnosed as

invasive squamous cell carcinoma.

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Table 6.5.2: VIA and its relation to Histopathology (n=50)

Histological No. of VIA test results
diagnosis paticnts Positive Negative
Chronic cervicitis 33 14 (42.42%) T 19(57.58 %)
CIN I 9 "8 (88.89 %) A1 %)
CIN II/111 5 75 (100 %) -

Sq. cell carcinoma 3 4 (100 %) -

Total 50 30 (60 %) 20(40 %)

Table 6.5.2: shows, out of total 50 cases in which biopsy were taken, VIA tests were
positive in 30 cases and negative in 20 cases. Out of 33 histologically diagnosed cases of
chronic cervicitis, 14 were VIA positive and 19 were VIA negative. Out of 9 CIN-I cases,
8 cases were VIA positive and 1 was VIA negative. All 5 cases of CIN-II/IIT and all 3
malignant cases were VIA positive.

"False positive = 14 (Discase negative but test positive)

True positive = 16 (Both test positive and diseasc positive)

True negative = 19 (Both test negative and discase negative)
False negative = 1 (Disease positive but test negative)

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Table 6.5.3: Pap smear cytology and its relation to Histopathology
(n=50)

Histological No. of Pap smear cytological diagnosis
diagnosis patients
Inflammator ASCUS LSIL/ HSIL/ Sq. cell
y cytology CINI CIN- ca
| . LI/111
Chronic 33 31(96 %)  1(3.2%) 1 - -
cervicitis (3.2%)
CIN-I 9 " 4(44.4%) . "5 . -
(55.6%)
CIN-1I/ITI 5 7 (20%) : - "4 5
(80%)
Invasive Sq. - .
- 5 3 1(33.3%) - K * 2
cell carcinoma
(66.7%)

Total 50 37 | 6 4 2

Table 6.5.3: shows on the histologic basis, among the 33 cases of chronic cervicitis, 31
cases were correctly diagnosed cytologically as inflammatory cytology or negative for
intracpithelial lesions. Out of the 9 CIN-I lesions, 4 cases were diagnosed as LSIL and
out of 5 CIN-II/III 4 cases were diagnosed correctly as HSIL by cytology. Among 3 the
cases of squamous cell carcinoma, 2 were correctly diagnosed by Pap smear cytology.

" False positive =2 (Discase negative but test positive

" True positive = 16 (Both test positive and discasc positive)
"“"True negative = 19 (Both test negative and diseasc negative)
"""Falsc negative = 1 (Disecase positive but test negative)

CIN means Cervical Intraepithelial Neoplasia

n indicates number of patients
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Table 6.5.4: HPV DNA test and its relation of Histopathology (n=50)

Histopathological No. of HPV DNA Test Results
diagnosis patients Positive Negative
Chronic cervicitis 33 5(15.15 (%)) 28 (84.85 (%))
CIN I 9 T6(66.67 (%)) 3(33.33 (%))
CIN 1I 1 "1(100 (%)) .

CIN III 4 “4(100 (%)) -

Sq. cell carcinoma 3 "3(100 (%)) -

Total 50 19 (38 %) 31(62 %)

Table 6.5.4 shows, among 50 screening positive cases, 19 were HPV-DNA positive and
31 were HPV DNA negative. Histologically, 5 cases of chronic cervicitis, 6 cases of CIN-
I and all cases of CIN-II/III and carcinoma showed HPV DNA test positive.

"False Positive =5 (Disease negative but test positive)
“True positive =16 (Both test positive and disease positive)
"*True negative = 19 (Both test negative and disease negative)

"**False negative =1 (Discase positive but test negative

CIN means Cervical Intracpithelial Neoplasia

n indicates number of patients
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Table 6.5.5: Statistical analysis of VIA, Pap smear cytology and HPV

DNA test

N v v o

238 % & & B » 2 Zaod 20% %

S = 2 & =4 2 = P = = o > . =

T = s = = a) s &+ L

K] = v W 9 o E e O O & O O~ =

A E E 2 2 g A5 s Zg57og

I = R R S A Py g L <

(@ o,

VIA 16 19 14 1 9411 5757 53.33 95.00 70.00

93.94 g84.62 83.78  84.00
85.71  73.68 9091 84.62

T o
T o®

< T

—_— —_—
.ﬁ. —_—
| SO T 'S
co —_—
w9
(S B @)
oo Oy
R R
L ]
(W, —_—

Table 6.5.5: shows, VIA test was accurate in 70% of cases with 94.1% (16 of 17) truc
positive, 5.9 % (1 of 17) false negative, 57.6 % (19 0f 33) truc negative and 57.6 % (14 0f
33) false positive cases. Pap smear cytology was diagnostically accurate in 84% of the
cases with 64.7% (11 of 17) true positive , 35.3% (6 of 17) false negative, 93.9% (31 of
33) true negative and 6% (2 of 33) false positive case. HPV DNA test was diagnostically
accurate in 84.62% of the cases with 83.35% (14 of 17) true positive, 17.65% (3 of 17)
false negative, 84.84% (28 of 33) true negative, 15.15% (5 of 33) false positive. The
sensitivity, specificity, positive predictive value, negative predictive value for the HPV
DNA were 82.35%, 84.85%, 73.68%, 90.32%, pap smear were 64.7%, 93.94%, 84.62%,
83.78% and for the VIA test were 94.11%, 57.57%, 53.53% 95% respectively.
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Discussion

This study has addressed the test performances of three screening approaches
(VIA, Pap smear and HPV DNA test) to detect cervical neoplasm. To evaluate

the success of the present study; the findings were compared with observations

by others.

To evaluate the success of the present study; the findings were compared with
observations by others. From the results of this study it is noted that VIA test is
superior to Pap smear and HPV-DNA test in sensitivity (94.11%) that is VIA
can more accurately identified the CIN/cancer patients and the sensitivity of
VIA (94.11%) was higher than that observed from other cross sectional studies
conducted in Zimbabwe, China, India and Latin America which used nursing,
paramedical and medical background.'”'® However, the specificity of VIA
(57.57%) was lower in this study as compared to these reports. Pap smear is
superior to VIA and HPV DNA test in specificity (84%) that is it can more
accurately identified the truly well peoples. HPV DNA test is more sensitive
than the Pap smear (less likely to produce false negative results), but less
specilic (more likely to produce lalse positive results) and detected all cases

(100%) of high grade lesions (CIN II and III) and carcinoma.

In this study the positive predictive value and negative predictive value for
VIA were 53.53% and 95% respectively. These values were also closely similar
to those of Hussain M (2007)."” The negative predictive value for VIA (95%) in
this study reflects a chance of missing CIN/cancer was 5%. On the other hand
negative predictive value for Pap smear (83.78%) reflects that probability of not

having CIN/cancer was 83.78% and the chance of missing CIN/cancer was
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The 16.22%. This rate is very high and not suitable for cancer screening.
Positive predictive value and negative predictive value for HPV DNA of this
study were 73.68% and 90.32% respectively. These values differ with those of
Israt T (2006)."

Since more than 99% of invasive cervical cancers worldwide contain HPV,
some researchers recommend that HPV testing be done together with routine
cervical screening. But, given the prevalence of TIPV (around 80% infection
history among the sexually active population),” others suggest that routine
HPYV testing would cause undue alarm to carriers, more unnecessary follow-up
testing and treatment. HPV testing along with cytology significantly increases
the cost of screening. Moreover, it is more expensive and time-consuming than
other screening tests, and it requires a sophisticated laboratory infrastructure.
Experience to date in low-resource settings suggests that these factors,
combined with potential challenges in collecting specimens, limit the
applicability of the currently marketed test. Until it is possible to produce a test
with similar performance that is simpler to use, less expensive and more robust
in typical developing-country conditions, HPV DNA testing is unlikely to reach
its full potential in reducing cervical cancer. None study showed that the
screening tests such as Pap, VIA and HPV-DNA test separately were suitable

for the diagnosis of cervical lesions.
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Chapter VII

General Discussion and conclusion
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The work embodied in this thesis is the screening of cervical cancer with visual

inspection after acetic acid among women in RMCH through three phases of

the study.

In first phase of this study the performance of VIA in the detection of
precancerous and cancerous lesion of the cervix have been evaluated.

Among 5593 patients, the peak age was found within 30-39 years. (Fig 4.5.1)
Previous studies correspond well with this study that CIN is more prone to
sexually active women.' Hence, WHO recommends that if a woman can be
screened only once in her life time, the best age is between 35 and 45 years.”
Early epidemiological studies in different countries concluded that the marriage
and first delivery at early age are the greatest risk factors for CIN and cervical
cancer.™ This study also showed that almost 91.0% expericnced first coitus
before the age ot 20 years and about 64.0% delivered their first baby between
the ages of 15-20 years. Though multiple sexual partners and sexually
transmitted infection are the important factors for CIN,™ in this study only 17%
had extramarital exposure and 02% had history of sexually transmitted
infection. The use of hormonal contraceptive pills was 54%, which is also
considered as a risk factor for CIN” and supports the work of Murthy NS ct al.
1990.° In this study, most of the cases (64%) were from urban area. This may
be because of this study was based on urban location and due to urban
population are more aware about this problem.

Earlier, several studies showed, unaided visual inspection could detect about
60% of women with early cancers. The cancer indicators were cervical ectopy
that bleeds on touch, small growths and suspicious unhealthy cervix." "’ The
major drawback was that it missed most of the precancerous conditions. In this
study, the main complaints were intermenstrual bleeding, post coital bleeding,
irregular vaginal bleeding, excessive dirty brown or whitish discharge
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and lower abdominal pain cte (Fig 4.5.2). All these were non-specific to
cervical cancer, which indicates the need of screening for CIN. The use of
acetic acid remarkably increased the sensitivity of detecting not only invasive
cancer but also the precancerous conditions.'"*'?

In this study, VIA and biopsy correlation is found to be poor for low grade CIN
which usually regress in 80% of cases.” This discrepancy between VIA,
colposcopy and histopathology were mostly due to presence of inflammation,
metaplasia, ectropion, leukoplakia etc. which showed acetowhite areas but
histologically negative for malignancy. So colposcopic evaluation is

complementary for avoiding false positive cases.'*"

In second phase of study, screening results of VIA and colposcopy for different
grades of CIN among 540 patients were evaluated.

In this study, the sensitivity of VIA to detect mild dysplasia was 79.37%. (Table
5.4.3). The sensitivity of VIA to detect mild dysplasia or worse lesion of cervix,
as shown in various studies, ranged from 63% to 77%.'°"® There were 30 cases
of biopsy proven high-grade lesions and 28 of these were detected on VIA
giving a high sensitivity rate ranging from 92-100% and negative predictive
value 100% (Table 5.4.3). Since this screening program was on hospital- based
symptomatic population, VIA positivity rate was higher (39.27%) than that
found in other studies. If this test had done among gencral population, may have
obtained lower positive rates. The findings of this study showed that VIA could
identify most of the true cases of cervical precancer and cancer. But results
from previous investigations indicate that a major limitation of VIA is its low
specificity (less than 80%) in most of reported studies'’* This, inevitably,
leads to high rates of referral and treatment, with the associated potential for

increased patients’ discomfort and increased numbers of side effects. The low
sensitivity of VIA in this study could be due to light source, - which was not

131



halogen-type, and the low specificity could be duc to alarge number of
inflammatory lesions (78.33%), which is responsible for a large number of false
positive results. Our results are comparable to those of The University of
Zimbabwe and Johns Hopkins study (76.7% and 64.1% re:spectively).23 2
Shankaranarayanan and Mahe (2004)® have published results from a
randomized intervention trial in India comparing VIA to cytology and to HPV
DNA testing and found that all three had similar detection rates of CIN-II and
CIN-III lesions and the range of sensitivity for VIA was 67-79% and specificity
49-86% which also correlates our syudy.

In this study the positive predictive value for VIA was lower than that found
by Shankaranarayanan et al.”® This can most likely be ex‘plained by the
institutional policies, which was required to diagnose any lesion suggesting of
CIN I. Shankaranarayanan et al. considered as positive at VIA only those cases
with a distinctive and clear acetowhite arca, which is more likely to be related

to CIN II/11I.

Evaluation of HPV DNA test in the detection of precancerous and cancerous

lesion of the cervix have been performed in third phase of the study.

In this study, the sensitivity of VIA (94.11%) was higher than that observed
from other cross sectional studies conducted in Zimbabwe, China, India and
Latin America which used nursing, paramedical and medical background.””*

However, the specificity of VIA (57.57%) was lower in as compared to these
reports. Though the sensitivity of Pap smear (64.71%) was clearly inferior to
that of VIA (94.11%), the specificity was significantly greater (93.94%) than
that of VIA (57.57%).
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On evaluation of results of different studies including this one it is observed that
VIA test is superior to Pap test and HPV-DNA test in sensitivity that is VIA can
more accurately identify the CIN/cancer patients and Pap smear is superior to

VIA and HPV DNA test in specificity that is it can more accurately identify the

truly well peoples and HPV-DNA has strong association in high grade lesions
of the cervix.>*?7 VIA and HPV-DNA tests detected all cases of high grade

lesions (CIN Il and I1I) and carcinoma.

The human and financial resources available in a country determine what
screening tests are to be performed and who will perform them. Precise
estimates of screening test accuracy including sensitivity and specificity are
also important to determine policy decision of screening program. The high cost
of screening and the resulting unnecessary follow-up procedures have led
international health agencies such as the WHO and the Union International
Centre for Cancer to recommend increasing screening intervals from annual to

every 3 yf:ars.'?’s'41

The reported findings of different studies suggested that VIA is a simple,
readily available, potentially sustainable real time objective test that, when
coupled effectively with treatment, could reduce the burden of disease in
populations in which the incidence of cervical cancer is high. It is likely that
standardized training, development of quality control procedures, and uniform
definitions of VIA test outcomes may contribute to some improvement of the

specificity of visual inspection based screening approaches  without

substantially lowering sensitivity.

Before addressing the implications of this study, it is important that to consider
its limitations. The limitation of this study was that it did not reflect the
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susceptible women of whole community who should be screened, as the centre
still using an opportunistic approach. That is, it is only women who have
already came to hospitals or clinics for other problems were advised to go for a
VIA test. So long-term efficacy of VIA based screening in reducing the cervical

cancer burden remains to be demonstrated. Results from completed and

ongoing studies will further clarify the role of VIA and related strategies.

Despite the use of available resources, infrastructure and guidelfnes for cervical
cancer screening implementation in resource limited areas, community
participation and non-compliance remain the major obstacles to successful
reduction in cervical cancer mortality in this population.

So in conclusion, we hope, our gynecologists, pathologists, administrators,
supporting agencies and concerned peoples should take the challenge to cut
down the sufferings of our females and families from cervical cancer and to

have a steady step towards millennium of good health.
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APPENDIX-II

Future Prospect of the Study

1. A broad based public awareness campaign among clinicians and paramedical

stuff to be done to encourage them to disseminate knowledge and awareness of

the program in the community.

2. To convert the program from one based on opportunistic screening to one
with population-based, organized, systematic screening that proactively ensures

women attend.

3. As regards clinical care, we need to improve the links between screening,

diagnosis and treatment and to fully equip colposcopy clinics with approachable

treatment facilities.

4. To maintain the quality of the services, ongoing training, supervision and
monitoring are essential. The only solution is to continue training providers and
setting up enough centers at the different levels of the health system, so that no

matter where a woman is; the services will be available to her.




APPENDIX-111

Data collection proforma:

Patients Profile

Consent: Do you agree to participate in the study? Yes / No

Case no Reg. no Date

Particulars of the patient:

Name: Age:
Address:
Tele no: .
Education: Illiterate -1, primary level -2, SSC -3, HSC -4, >HSC -5
Religion: Islam-1, Hindu-Z, Others-3
Occupation:

Occupation of the patient:

Husbands Occupation:

Marital status: Married/ divorced/ widow

Social status:
Poor (income <3000/~ per month)
Lower middle (income 3000/- 6000/- per month)
Middle (income > 6000/~ 10,000/~ per month)

Upper >10,000 per month

Risk factors:

Age at [irst marriage:

i1l




Year of marriage

Extramarital exposure: Yes / No

Use of oral contraceptive pill: Yes/ No
H/O smoking: Yes / No

No of parity: <2/2/>2

M.R/ Abortion:

Clinical presentation:
Vaginal discharge: Whitish / Red / Brown / Watery
Abnormal P/V bleeding: Yes/ No
Postcoital bleeding: Yes/ No
Lower abdominal pain: Yes/ No
Others:
Local éxamination:
Any growth arising or coming through the cervix: Yes / No
Presence of any cervical ulceration: Yes / No
Others:
Have you participated in Pap or other related test? Yes / No

Description of the tests:

VIA test:
Reg. no- Date-
Findings-

~ Colposcopicic findings:
Reg. no- Date-
Findings-

v




Histopathological reports:

Lab no-
Comments

Pap smear cytology:
Lab no-
Findings-

HPV DNA test:
Lab no-
Findings-

Date-

Date-

Date-
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