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Alternative techniques for detecting cancer of the cervix uteri alongside its early precancerous lesions
still remain necessary for low income environments since morbidity and mortality due to cervical
cancer continues to be on the rise. We recruited one thousand and seventy-seven women aged 15-55
years from selected study hospitals in Eastern Uganda and examined them using Papanicolaou (Pap)
smear, direct visual inspection with 5% acetic acid solution (VIA), and human papillomavirus (HPV) DNA
testing. Study participants detected with high-grade lesions (HSIL) or cancer cells on Pap smear test,
positive VIA test (acetowhite lesions, cervical ulcer or growth), and positive high-risk HPV DNA (relative
light units (RLU) were immediately scheduled for colposcopy and cervical biopsy. Of the forty percent
of the women confirmed with pap smear positive, 43 of the 63 women had invasive carcinoma (68.3%),
while 89 out of 137 women with confirmed biopsy were diagnosed with high grade CIN (CIN2,3) (65%).
DVI identified 46 of 63 carcinomas (73%) as well as 47 of 74 high grades CIN (CIN 2, 3) (64%). There was
a variation in HPV DNA results due to the cutoff value considered in defining the final result. HPV DNA
of high-risk HPV types was detected 39 (61.9%) out the 63 women diagnosed invasive cervical cancer,
while 66 (73.3%) or 46 (51%) was detected in the biopsy of women diagnosed with high grade CIN (CIN
2,3). Similarity in identification of high-grade cervical abnormalities was registered by the testing
methods. Both VIA and HPV genetic testing methods diagnosed similar numbers of high grade CIN 2,3
and invasive cancer cases as Pap smears. Nevertheless, individual test methods categorized study
participants with no cervical disease as being positive.

Key words: Visual inspection with acetic acid (VIA), cervical intraepithelial neoplasia (CIN), human
papillomavirus (HPV).

INTRODUCTION

Globally, high mortality rates due to cancer of the cervix
uteri is still registered among middle aged women in low
income environments in which 230, 000 women are
reported to die annually (Ferlay et al., 2015; Bruni et al.,

2017). Sub-Saharan Africa still registers the highest rates
of incidence and mortality due to invasive cervical cancer
in the world with the age standardized rate of 56 and 41
per 100000 women (Arbyn et al., 2011). Reports by
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GLOBOCAN (Ferlay et al., 2015; Bruni et al., 2017),
revealed that Uganda ranked highest with the age-
standardized incidence rate in the world of 44.4/100,000,
while East Africa (ASR) of 42.7/100,000, and the World
(ASR) of 14.0/100,000.

The control and decline in cervical cancer in developed
countries is now well registered since the introduction of
cytology-based screening strategies, but this has not yet
been achieved in the developing countries in sub-
Saharan Africa (Parkin et al., 2003). Reproducing and
adopting these approaches to suite less developed
nations like Uganda is still unachievable because of
inadequate trained medical work force, and delayed
specimen collection period to result dissemination
(Blumenthal et al., 2007). Efforts by the Uganda
government to introduce human papilloma virus (HPV)
vaccine were a key cofactor and the key advance in the
management of cancer of the cervix uteri in Uganda.
Nevertheless, there is still a challenge in implementing
large scale HPV vaccination in effective manner, large
scale implementation of HPV vaccination is still
challenging, and even when effective, the need for
cervical cancer screening will still remain inadequate
(Katz and Wrigh, 2006; Banura et al., 2008). Therefore,
new considerations are now focused towards new testing
methods which are affordable and reliable among the
Ugandan women. Different approaches to conventional
cytology have now been put in place, such as visual
inspection with lugols iodine (VILI), visual inspection of
the cervix with 5% acetic acid (VIA), and HPV DNA
testing. These inventive approaches are cost effective
and reliable in the management of invasive cancer of the
cervix uteri since they can be used in a combination at all
stages of the disease onset in low income setting (Goldie
et al, 2001, 2005; Mandelblatt et al., 2002).
Nevertheless, questions and alarms concerning the
reliability and effectiveness of the newly developed test
and treat approaches in less developed nations have
arisen (Fokom-Domgue et al., 2014; Nakisige et al.,
2017). Also, the newly developed approaches in cervical
cancer testing are not globally acknowledged.

Back in the last century, World Health Organization and
partner organizations approved various approaches for
the management of cervical cancer in the developing
nations. Furthermost, these schemes were intended to
assess the viability and efficiency of different procedures
for cervical cancer diagnosis in Sub-Saharan Africa
(Adefuye et al., 2013). Main reports for the results of
these study approaches differed; some findings stated
that VIA was not suitable for cervical cancer screening in
less developed countries in Africa (Cronje et al., 2003;
Ajenifuja et al., 2013). Furthermore, large scale studies

have assessed the precision of different screening
procedures for cancer of the cervix uteri in other low-
income countries, but no attention was granted to those
in sub-Saharan Africa (Ajenifuja et al., 2013; Bradford
and Goodman, 2013). In order to assess the performance
of different testing procedures for low income
environments, a study was conducted among previously
unscreened women aged 15+55 years by performing
Papanicolaou (Pap) smear test, visual inspection with 5%
acetic acid (VIA), and HPV DNA testing. Results of VIA
Test were given instantly to study participants upon
examination, and were requested to coming back to the
screening unit in 2+6 days upon reception their test
results.

MATERIALS AND METHODS
Study area

This research was performed in specified regional health facilities in
Eastern Uganda, which include Tororo, Mbale, Butalejja, Kumi and
Soroti referral hospitals. Accessibility to established screening
facilities, professional oncologists and technologist for both
inpatients and outpatients within these hospitals transformed them
into testing and treatment facilities for the surrounding towns that
lack them. Districts such as Moroto, Katakwi, Amuria, Kaberamaido,
Ngora, Serere, Namalu, and Nakapiripirit with ineffective cancer
treatment services entirely relied on these designated health
facilities for their services (Figure 1).

Study design

This was a prospective study, with follow-up prior to the actual
identification of high-grade intraepithelial neoplasia (CIN). A
maximum of 1,077 women aged 15 to 55 years and accessing
healthcare services were encouraged to take part in the screening
program upon their eligibility to the participation criteria at the health
facilities of Mbale, Tororo, and Butalejja and Soroti referral hospitals
in Eastern Uganda. Women with recurrent vaginal discharge,
external genital lesions, cervitis, irregular menstrual bleeding, post-
coital hemorrhaging, or those identified to have an unhealthy cervix
on review were requested to enroll in the cervical cancer test. The
research omitted females who were < 15 and 255 years old as well
as all females in their menstrual period. That's because the
bleeding leakage during the menstruation could interfere with the
visual activity of the cervix and give false positive results. The
written informed consent of the participants was obtained,
educating them of the purpose to the research, the drawbacks and
the anticipated benefits. Ethical certification was acquired from
Kampala International University (KIU), Mbarara University of
Science and Technology (MUST) Institutional Ethical
Committee (Approval No. 06/01-17) and the Uganda National
council of Science and Technology (Approval No. HS2246). The
research procedures have been carried out in compliance with the
ethical guidelines of the Human Testing Committees set out in the
Helsinki Declaration of 1964 updated in 2000.
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Figure 1. Map of Uganda showing study sites.

Source: Uganda Bureau of Statistics. Copyright © 1998-20
Office for the Coordination of Humanitarian Affairs, based on

Clinical examinations

Following a consultation with the study participants, informed
written consent was received and short oral questionnaires were
distributed. Two nurses who have been specialized in cervix
VIAand Pap smear test conducted a gynecological
review immediately. Nursing officers were taught to recommend all
patients with acetowhite lesions along with all patients with
endocervical lesions or genital wats. Hardly any attempt was
allowed by the nurse to categorize the intensity of the

18: nationsonline.org.Copyrights reserved to United Nations
OCHA/relief web.

abnormalities. Medical evaluations were done in three stages. In
the first stage, a Pap test was obtained using an Accellon sampler
(MedScand, Hollywood, FL); the very first specimen were extracted
by a 360° rotation of the transition zone; the sample retrieved was
then spread on the slide for rapid histologic assessment. In the
second stage, the HPV DNA test specimen was collected using a
standard accellon sampler by cutting the head of the Accellon into
specimen collection tube (Digene Company, Silver Spring, MD); the
end of the Spatula was broken up into a 15 ml holding tube
containing 5 ml of PBS (pH 7.2) and then deposited for potential
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virological analysis. Specimens were briefly stored at 4°C for an
average of 6 h and then placed in a freezer at 20°C for further tests.
In the third stage, the cervical VIA was done by applying 5% acetic
acid (Edmund Science, Barrington, NJ). Visual examination
with acetic acid (VIA) was conducted by inserting a sterilized
vaginal speculum into the vagina and followed by application of 5%
acetic acid (vinegar) to the cervix. Unhealthy tissue looks slightly
white/acetowhite when subjected to vinegar (WHO, 2017). The
findings of the VIA test were promptly issued to patients, and all
patients were requested to report to the health centre after the initial
assessment.

Laboratory examinations

HPV Genetic material was analyzed every week with the first-
generation Hybrid Capture Il technique (Digene Corporation) at
Mbale Regional Hospital in Eastern Uganda. The HPV DNA
evaluation was conducted as directed by the manufacturer using
probes for high oncogenic risk HPV types (types 16, 18, 31, 33, 35,
45, 51, 52 and 56). HPV assessments was interpreted as the
proportion of the relative light units (RLU) of HPV DNA in the
analysis to the positive control ratio of 10 pg / mL of HPV DNA
(corresponding to approximately 100,000 HPV genome copies per
test). Since the test was analytical, two separate HPV DNA levels
were utilized to evaluate a positive outcome. The first cutoff
threshold categorizes only specimens with substantially higher risk
HPV DNA (RLU.>10xpositive control or approximately > 100 pg /
mL HPV DNA) as positive. This cutoff pointwas used to
recommend patients to colposcopy. Furthermore, a second cutoff
point was used in the study, which categorized specimens with
low value of HPV DNA (RLU > 1xpositive control) as positive. The
lower cut-off threshold is indeed the normal level used mostly for
clinical trials in Uganda.

Women with high-risk HPV DNA (RLU>10xpositive control) or
positive VIA findings undertook on-site colposcopy once they came
back for their test outcome 2+5 days after their initial test.
Colposcopic abnormalities were classified by Reid Colposcopic
Index (Reid, 1990). Abnormalities categorized as less severe (Reid
Score < 3) were surgically removed, whereas lesions graded as
severe (Reid Score = 3) were electro-excised utilizing loop
electrodes. Endocervical curettage was done when no defects were
evident. Any excised tissue and cytological samples were analyzed
by a laboratory pathologist at the Mbale Regional Hospital.
Histological findings were presented using two-tiered SIL
nomenclature with low-grade SIL equal to (CIN 1) and high-grade
SIL equal to (CIN 2, 3) respectively (Nayar and Wilbur, 2015;
Singhal et al., 2018). Pap results were analyzed at the Mbale
Regional Hospital cytopathology laboratory using the Bethesda
methodology, and findings were readily accessible to patients within
20-22 weeks of Pap smear testing. Women with low-grade SIL,
high-grade SIL, or carcinoma that had not yet undertaken
colposcopy due to positive VIA or HPV tests were monitored when
Pap findings were readily accessible and recommended for
colposcopy. Patients with atypical squamous cells of undetermined
significance (ASCUS) did not perform colposcopy because results
from other alternate methods were negative.

Statistical analysis

To assess the efficiency of the test methods, the sensitivity,
specificity, positive predictive value (PPV) and negative predictive
value (NPV) of the individual analytic approaches were evaluated.
Histopathology reports or colposcopy findings were used as the
benchmark tool for determining the actual infection tissue
excision had not been conducted in the event of a malignancy,
thereby correcting for verification bias. The appearance of every

lesion > CIN1 was the determining disease threshold. The criterion
for consideration as positive for the three test procedures were as
follows: for Pap, LSIL and above; for HPV, positive RLU > 1.0; for
VIA, a well-defined aceto-white lesions stemming from the
transformation zone.

In order to assess the advantages of integrated testing
procedures, the net sensitivity and accuracy of the
alternate diagnostic approaches was added to the original results.
For this method, two experiments were carried out. One was
conducted on all study participants and, those detected as positive,
the outcome was taken as positive and the next study was
conducted on only those women who were positive in the first
diagnosis. Although the previous method decreases the false
negative probability, the latter lowers the false positive rate. Net
sensitivity and specificity scores are the combined likelihood of a
disease / non-disease getting identified using more than one
approach.

RESULTS

Socio-demographic  characteristics of studied

participants

The research enrolled one thousand and seventy-seven
women aged 15-55 years. The research participants who
underwent the Pap test were categorized in regard to the
form of hospital, age, educational level and marital status.
In accordance with Hospital types, Mbale hospital
recruited 302 (28.0%) study participants in which 137
(45.4%) were Pap smear positive and 165 (54.6%) Pap
smear negative; while 154(51.0%) were VIA positive, and
148 (49.0%) VIA negative. Butalejja Hospital recruited
227 (21.1%) in which 108 (47.6%) were Pap smear
positive and 119 (52.4%) Pap smear negative, while 122
(53.7%) were VIA positive and 105 (46.3%) negative.
Tororo Hospital recruited 422 (39.2%) study participants
in which 113 (26.8) were Pap smear positive and 309
(73.2%) negative, while 128 (30.3%) VIA positive and
294 (69.7%) VIA negative. Tororo hospital recruited 126
(11.7%) study participants in which 58 (46.0%) were Pap
smear positive and 68 (54.0%) Pap smear negative,
while 67(53.2%) were VIA positive and 59 (46.8%) VIA
negative. In relation to age, the participants aged 35-44
years were frequently diagnosed positive with Pap smear
test and VIA test respectively as compared to participants
aged 15-24years. In the resent study 139 (42.5%) women
aged 35-44 years were Pap smear positive and 202
(61.8%) were VIA positive, while 88 (35.8%), women
aged 15-24 years were Pap smear positive and 68
(27.6%) were VIA positive (Table 1). Generally, the
percentage (%) positivity of the rapid test kit was very
high among the singles than married. This may be due to
STls since they might have more than one sexual partner
compared to the married with one sexual partner.

Gynecological signs and symptoms of the women
during the screening test

The main concern was that 217 women had abnormal
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Table 1. Socio-demographic patterns of studied participants in cervical cancer screening with use of Pap smear

test and VIA method in Eastern Uganda, n=1,077.

Frequency of test screening outcome

Characteristics L-O(E)ZI) Pap test VIA test

Positive n (%) Negative n (%) Positive n (%) Negative n (%)
Type of hospitals
Mbale hospital 302 137(45.4) 165(54.6) 154(51.0) 148(49.0)
Butalejja hospital 227 108(47.6) 119(52.4) 122(53.7) 105(46.3)
Tororo hospital 422 113(26.8) 309(73.2) 128(30.3) 294(69.7)
Soroti hospital 126 58(46.0) 68(54.0) 67(53.2) 59(46.8)
Age group (years)
15-24 246 88(35.8) 158(64.2) 68(27.6) 178(72.4)
25-34 344 102(29.7) 242(70.3) 105(30.5) 239(69.5)
35-44 327 139(42.5) 188(57.5) 202(61.8) 125(38.2)
45-55 160 87(54.4) 73(45.6) 96(60.0) 64(40.0)
Education level
None 218 118(52.8) 100(45.9) 126(57.8) 92(42.2)
Primary 415 221(53.3) 194(46.7) 253(61.0) 162(39.0)
Secondary 315 44(14.0) 271(86.0) 47(14.9) 268(85.1)
Graduate 129 33(25.6) 96(74.4) 45(34.9) 84(65.1)
Marital status
Single 326 123(37.7) 203(62.3) 150(46.0) 176(54.0)
Married 450 129(28.7) 321(71.3) 135(30.0) 315(70.0)
Widowed 118 72(61.0) 46(39.0) 86(72.9) 32(27.1)
Divorced 183 92(50.3) 91(49.7) 100(54.6) 83(45.4)

vaginal discharge, itching on external genitalia in 226
women, ulcers on external genitalia in 176 women, lower
abdominal pain in 192 women, lower backache in 179
women, pain during sex in 253, and bleeding during sex
in 230 women (Table 2).

Comparative analysis of the overall results of the
three test methods

There were 63 incidents of histopathological identified
intrusive cervical cancer, 90 incidents of high-grade CIN
2 or 3, and 95 incidents of low-grade CIN1. Of the 63
patients with invasive cancer and 90 with reported high-
grade (CIN 2,3) biopsy confirmed within the research,
VIA correctly detected 46 of 63 adenocarcinoma (73%)
and 47 of 74 high-grade SIL (CIN 2,3) (64%). The burden
of tumour-confirmed high-grade and low-grade SIL did
not significantly vary among various ages: three
incidents of HSIL and one of LSIL were reported in the
age category < 40 years including in the age range 240
years. All patients with cancer of the -cervix
uteri were over 45 years of age. Nevertheless, the
majority (23/63) of HPV-positive participants were < 40
years of age.

Of the 1077 Pap tests taken, 1047 (97.2%) were
graded as "satisfactory for assessment." The average
irreqular occurrence, namely ASCUS, SIL, and
carcinoma in situ, was 17%. Diagnosis of =LSIL /
carcinoma was conducted on 40% of all Pap tests. This
was the threshold standard used to refer patients for
colposcopy in this report. In 43 of the 63 women with
invasive carcinoma (68.3%), Pap results was graded as
SIL or invasive carcinoma, and in 89 of the 137 women
with biopsy, high grade SIL (CIN2, 3) was detected in
(65%). This cutoff standard in this analysis was used
for referring women for colposcopy (Table 3).

The majority of women (38.6%) were graded by the
nurses as having an abnormal condition upon VIA
examination with 5% acetic acid, while ninety-eight
women with high-grade lesions were registered as
positive for VIA. Endocervical diagnosis of precancer and
cervical carcinoma, depending on the Reid index,
associated well with histological evaluation. Just in 5
cases of invasive cancer, the Reid grade was < 2, also
VIA was positive in this instance. The Reid index was
roughly 3 in the remaining 46 cases of biopsy-proven
lesions-HSIL. VIA skipped one event of LSIL (CIN 1) with
a Reid score of 1. Of the 32 women with false-positive
VIA outcomes, 16 had RCI 23, 8 had RCI 0-2, and 8 had
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Table 2. Gynecological signs and symptoms during the Pap smear and VIA test methods (n=416).

Precancerous Frequency of cervical neoplasia
Gynecologic signs and Total VIA test Pap test
symptoms

(N=416) Positive, n (%) Negative, n (%) Positive, n (%)  Negative, n (%)
Excessive vaginal discharge
Yes 217(52.2) 189(87.1) 28(12.9) 172(79.3) 45(20.7)
No 199(47.8) 97(48.7)286 102(51.3)130 96(48.2)268 103(51.8)148
Itching on external genitalia
Yes 226(70.0) 198(87.6) 28(12.4) 191(84.5) 35(15.5)
No 190(30.0) 88(46.3) 102(53.7) 77(40.5) 113(59.5)
Ulcers on external genitalia
Yes 176(54.5) 156(88.6) 20(11.4) 163(92.6) 13(7.4)
No 240(45.5) 130(54.2) 110(45.8) 105(43.7) 135(56.3)
Lower abdominal pain
Yes 192(59.4) 168(87.5) 24(12.5) 169(88.0) 23(12.0)
No 224(40.6) 118(52.7) 106(47.3) 99(44.2) 125(55.8)
Lower backache
Yes 179(55.4) 155(86.6) 24(13.4) 159(88.8) 20(11.2)
No 237(44.6) 131(55.3) 106(44.7) 109(46.0) 128(50.0)
Pain during sex
Yes 253(60.8) 156(61.7) 97(38.3) 140(55.3) 113(44.7)
No 163(39.2) 130(79.8) 33(20.2) 128(78.5) 35(21.5)
Bleeding during sex 230
Yes 230(55.3) 181(45.2) 49(54.8) 104 (78.7) 126(21.3)
No 186(44.7) 105(97.9) 81(2.1) 164 (46.8) 22(53.2)

Table 3. Test Findings for 1077 Women screened and histopathological Analysis for the women who performed colposcopy histologic
diagnosis of women (%) who underwent colposcopy.

Test Study Participants with No ;
Parameter method subjects (%) colposcopy (%) disease LSIL HSIL Carcinoma
Test method

Ascus 616(60.0) 164(25.4) 26(4.0) 90(13.8) 48(7.4) 0(0.0)

LSIL 22(2.0) 18(81.8) 6(33.3) 7(38.9) 4(22.2) 1(5.6)
Cytology HSIL 394(36.6) 384(97.5) 202(52.6) 70(18.2) 85(22.1) 27(7.0)

Invasive

Carcinoma. 15(1.4) 15(100) 0(0.0) 0(0.0) 0(0.0) 15(100)
Direct visual Negative 661(61.4) 224(33.9) 143(63.8) 28(12.5) 32(14.3) 21(9.4)
inspection Positive 416(38.6) 392(94.2) 225(57.4) 67(17.1) 58(14.7) 42(10.7)
HPV DNA test <1 678(63.0) 323(47.6) 255(78.9) 20(6.2) 24(7.4) 24(7.4)
(RLUper 1-10 202(18.8) 105(52.0) 43(41) 24(22.9) 20(19.1) 18(17.1)
positive control)  >10 197(18.3) 188(95.4) 70(37.2) 51(27.1) 46(24.5) 21(11.2)

HPV, human papillomavirus; LSIL, lowgrade squamous intraepithelial lesion, HSIL, high-grade squamous intraepithelial lesion; Columns do not sum
up to 1,077, since 30 women had inadequate Pap smear outcome.

no colposcopic proof of malignancy. By using Hybrid were confirmed to have been high-risk HPV DNA
Capture Il HPV DNA test, 399 (37%) of all females tested positive. Of these, 197 had a viral load of HPV DNA that
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Table 4. Overall test results in comparison to the gold standard of the individual samples (biopsy positive for HSIL or invasive carcinoma).

Gold standard

Pos Neg TP! TN' Sens? Spect PPV} NPV* DA?
VIA by Nurse

98 318 98 169 100 53.1 (42.8-63.7) 39.8 (7-28.5) 100 (46.7-66.8) 64

HPV DNA testing

97 297 83 (42.1-99.6) 266 85.7 (81.2-95.1) 89.7 (16.3-67.7) 72.8 (93.1-99.9) 95.0 (78.6-90.5) 89
Pap > ASCUS

98 318 62 24.5-91.5) 301 63.3 (87.7-98.2)  94.7 (18.7-81.3)  78.5(90.6-99.3) 89.3 (84.8-96.4) 87

Pap > LSIL
98 318 49 (15.7-84.3) 314 50.0 (94.1- 99.9) 98.7 (28.2-99.4) 92.5(89.6-98.6)  86.5(88.7-98.3 87

*The values in brackets are 95% confidence intervals. TP = True positive, TN = True negative, FP = False positive, FN = False negative. $Sens
(sensitivity) = (TP/TP+FN) x 100; Spec (specificity) = (TN/TN+FP) x 100; PPV (positive predictive value) = (TP/TP+FP) x 100; NPV (negative
predictive value) = (TN/TN+FN) x 100; DA (diagnostic accuracy) = (TP+TN/TP+FP+TN+FN) x 100.

Table 5. Procedures associated with the benefits combined/successive testing (n=394).

VIA/Pap (95% CI)

VIA/HPV (95% CI)

HPV/Pap (95% Cl)

Test
Sequential (%) Parallel (%)

Sequential (%)

Parallel (%) Sequential (%) Parallel (%)

Net sensitivity 50 (15.7-84.3) 100

85.7 (42.1-99.6)

100 (8.5-75.5)  37.5(47.3-99.7) 87.5

Net specificity 100 52.17 (41.5-62.7)  95.4(88.6-98.7)  45.98 (35.2-57.0) 100 89.1 (80.9-94.7)
Net PPV 100 15.38 (6.9-28.0) 60 (26.2-87.8) 12.9 (5.4-24.) 100 41.2 (18.4-67.1)
Net NPV 95.8 (89.7-98.8) 100 98.8(93.5-98.9) 100 (88.3-98.3)  94.9 (93.4-99.9) 98.8
Diagnostic

955 (89.9-98.9) 56 (45.7-65.9)

accuracy

89.4 (81.2-94.3)

47 (36.9-57.2) 95 (88.7-98.3) 89 (94.5-99.9)

HPV; human papilloma virus, Cl; confidence intervals, VIA; Visual inspection with acetic acid.

was moderately high (RLU > 10 the positive control).
High-risk HPV DNA was detected in 39 (61.9%) of 63
women with intrusive cervical cancer and 66 (73.3%) or
46 (51%) of women with high-grade SIL (CIN Grade 2, 3)
reported biopsy at normal cutoff (RLU > 1xpositive
control) and high cutoff (RLU > 10xpositive cont)
amounts. The efficacy of the three screening tests was
performed by determining the individual tests' sensitivity,
specificity, PPV and NPV, as illustrated in Tables 4 and
5.

DISCUSSION

This recent research was designed to evaluate the
efficiency of possible alternatives to cytological diagnosis
for cancer of the cervix uteri in low income environment.
This was the first large-scale clinical study of hospital-
based Cancer of the cervix in patients aged 15 to 55
years in Eastern Uganda by using Pap test procedure,
VIA and HPV DNA technique.

In this current research, VIA and HPV DNA analysis
with Hybrid Capture Il test (Digene Corporation) using
typical cutoff point reported fairly similar percentages of

high grade SIL (CIN 2, and CIN 3) and Intrusive incidents
of cervical cancer, like was for traditional cytological
testing in the hospitals surveyed. However, both
approaches categorized many patients with no symptoms
of cervical cancer as positive as cytology. This research
was consistent with population-based studies (Sauvaget
et al., 2011; Sankaranarayanan et al., 2012; Ajenifuja et
al., 2013) that further revealed that visual diagnostic tests
are better options to cytological testing in low income
environments. Visual approaches are cheap, affordable
and cost effective than cytological methods which involve
complex setup and high technologists. It offers an instant
outcome which is advantageous especially where
accessibility to women with irregular test outcomes to
treatment centers is impossible.

This research correlated well with other reports (Cronje
et al., 2003; Sauvaget et al., 2011; Ajenifuja et al., 2013)
that consistently found that the sensitivity of VIA to detect
high grade SIL or invasive cervical carcinoma was equal
to that of cytology. In a recent Indian study, for example,
3000 women were screened using VIA and cytology
(Sauvaget et al., 2011). Ninety percent of patients of high
grade SIL or invasive cancer of the cervix uteri was
detected by VIA. VIA had a 77% sensitivity for CIN2,



8 J. Cancer Res. Exp. Oncaol.

CIN3 and invasive cancer versus 44% for Pap smear
result in an alternate experiment of similar model
performed among palliative patients in Zimbabwe (Cronje
et al., 2003). In fact, these results were in accordance
with this research in which VIA had a sensitivity of 100%
towards detection of cervical cancer compared to 50% of
clinical cytological result in this research. Overall, based
on the findings of these analyses, it suggests that
perhaps the efficiency and sensitivity of VIA is adequate
to permit its use in low income environments as an
alternate cancer screening tool.

In addition, the recent observation showed that HPV
DNA approach for detecting high-risk HPV types can
detect an equal amount of high-grade SIL (CIN 2, 3) and
invasive cancer of the cervix uteri as cytology supports
the usefulness of HPV DNA testing as a tool for detecting
patients with cervical cancer. Interestingly, limited studies
have been conducted about application of HPV DNA
analysis to be alternate diagnostic tool. In a sample of
350 Manipur women in India screened for high-risk HPV
DNA using both Pap smear test and polymerase chain
reaction, (Desai et al., 2019) recorded that sensitivity of
HPV DNA testing for high-grade SIL or invasive cervical
uterine cancer was 87.71% higher than that of cytology.
Comparably, Sherman et al. (1998) recorded that in a
survey of almost 10,000 Costa Rican women, 78% of
patients with cancer of the cervix uteri diagnosed using
cytology were HPVNA-positive at high risk using the
Hybrid Capture Il (Digene Corporation)
(Sankaranarayanan and Wesley, 2003). Traditional
testing procedures in general use in Uganda lead women
who test positive for colposcopic analysis. Colposcopy,
nonetheless, is a reasonably costly operation, and
its facilities are mostly in shortage in low income areas.
Consequently, the number of patients without severe
cervical cancer identified as positives is significant as the
actual cases of high-grade SIL (CIN 2, 3) and cervical
cancer detected by laboratory analysis.

In the present research, both VIA and HPV DNA tests
have showed that a significant number of women without
high-grade disease were screened positive. High-risk
HPV DNA was detected in 39 (61.9%) of 63 patients with
intrusive cervical cancer and 66 (73.3%) or 46 (51%) of
patients with high-grade SIL (CIN 2, 3) reported biopsy at
normal cutoff levels (RLU > 1xpositive control) and high
cutoff levels (RLU > 10xpositive control) accordingly.
Close findings were observed for VIA (Bradford and
Goodman, 2013). If either VIA or HPV genetic testing
were also used to monitor cancer of the cervix uteri in
Eastern Uganda, the existing colposcopic facilities would
have been quickly overrun. The most probable source for
poor accuracy of both VIA and HPV DNA tests of the
present experiment are indeed the presumed higher
incidence of venereal diseases among the
study participants. Even though data on venereal
diseases were not procured in the present studied
population, very high prevalence of sexually transmitted

diseases amongst females was noticed with a
seroprevalence frequency of roughly 19% of human
immunodeficiency virus (HIV), Trichomonas vaginalis in
25%, and 10% Neisseria gonorrhea, in concurrent
surveys. Significant cervicovaginal complications render
VIA even more complicated, and it is understood from the
study that several incidents involving false-positive VIA
exams are due to infection-related to cervical lesions and
irritation.

Conclusion

Numerous approaches have been suggested to resolve
the question of poor precision in VIA and HPV Genetic
analysis. One that was currently designed, using
observations from the hospitals assessed in Eastern
Uganda, utilizes 2 consecutive diagnostic tests, and the
second test is only done when the first result is positive.
VIA accompanied by HPV tests will be the most
appropriate screening method for the detection of
females looking for extra treatment. Related observations
were taken from research of Blumenthal et al. (2001).
Smear test and HPV specimens at the same time had a
clinical efficacy of 89%. The strength of this mixed
approach rests in its high negative predictive potential,
which can minimize the necessary follow-up amplitude
and proximity. Females who are Pap and HPV negative
are at exceptionally low risk of contracting illness, but
those who are positive require more regular, colposcopy-
assisted assessments. The precision of
the diagnostic procedure is significantly improved by this
two-stage diagnostic approach, but still the increase in
precision is followed by a decrease in sensitivity. Another
strategy is to disregard the poor specificity of test results
for DVI and HPV DNA and merely treat all patients who
really are positive for the diagnostic test (Sanghvi, 1998).
This approach points out that cytological and colposcopic
resources are highly doubtful to be accessible in several
resource-poor environments in the coming future and
also that invasive cervical cancer remains a significant
medical issue for people who need to be treated urgently.
While there are apparent benefits of integrating VIA or
HPV DNA in disease intervention among women
diagnosed as cancer positive, large-scale protection and
effectiveness of clinical trials are required to closely
examine the clinical and analytic complications of
overtreating substantial percentage of patients without
cancer of the cervix uteri in the total lack of colposcopic
guidance in low income environments. The application of
VIA accompanied by HPV monitoring might more reliably
classify non-disease incidents, at the cost of a small
decline in sensitivity and identification frequency. This
strategy would decrease the rate of referrals and care,
and even the amount of appointments needed for
diagnosis of diseases. The results of this study are
promising and suggest that broader multicenter trials will



help direct Uganda's government policy.
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