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Background & objectivesThere is no ideal screening method for cervical cancer in India with the
role of human papilloma virus (HPV) detection yet to be established. This study was undertaken to
compare the diagnostic accuracy of HPV testing by hybrid capture Il (HC-1l) with conventional
cervical smear cytology for squamous intraepithelial lesions (SIL).

Methods This prospective study was conducted at New Delhi during 2003-2004 with patients selected
from the gynaecology out patients of the All India Institute of Medical Sciences. Initial screening by
a questionnaire and per-speculum examination were used to select high-risk patients. Patients, in
whom conventional cytology, HC-II test and colposcopy-directed biopsy were done, formed the basis
of this study.

Results Of the 133 patients included in the study, incidence on biopsy of low grade SIL (L-SIL) was
6.77 per cent, high grade SIL (H-SIL) was 8.27 per cent and carcinoma was 3.00 per cent. Sensitivity
and specificity of cytology for detection of H-SIL and above lesions was 93.33 and 83.49 per cent
while for HC-I1 it was 93.33 and 90.83 per cent, respectively. HC-1l had higher diagnostic accuracy
of 91.13 per cent versus 84.68 per cent for cytology. Kappa for HC-Il was higher (0.67) than cytology
(0.52). Among patients diagnosed to have atypical squamous cells (ASC-US & ASC-H) and L-SIL,
HC-I1I helped to select patients who had significant lesions on biopsy.

Interpretation & conclusion The main utility of HC-II is in the triage of patients with cytology
smear diagnosis of ASC-US, ASC-H or L-SIL, for referral to colposcopic examination. HC-II alone
has the best diagnostic accuracy but owing to high cost it is unsuitable for general screening in
developing countries. Combining HC-II with cytology will refer smaller numbers for colposcopy,
improving efficient utilization of available resources.
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Carcinoma of the uterine cervix is a serious health cervical cancer prevention has been highly succéssful
problem in Indid2 Since it has a well-defined Human papilloma virus (HPV) is associated with
precancerous lesion termed squamous intraepitheliatancerous as well as precancerous lesions of the
lesion (SIL¥* and progression from SIL to carcinoma cervix®. The mechanisms of transformation by HPV
is slowr®, occurring over many years, screening basedare partially understood. The role of HPV testing as an
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adjunct in screening is under investigation. Due to cytology and diagnosed as normal, inflammatory or
manpower and resource requirements, screening theervical intraepithelial neoplasia (CIN). CIN was graded
general population of India with cytology is not practical. as CIN-I, CIN-II and CIN-III following standard

As part of a large study examining screening for cervicalcriteria®?. Diagnoses of CIN-Il and CIN-IIl on biopsy
cancer, this study was undertaken to compare thavere combined to get “high grade SIL (H-SIL) on
diagnostic accuracy of HPV testing by hybrid capture biopsy” while CIN-I (with or without koilocytosis) was

II (HC-Il) with conventional cervical smear cytology. equated to “low grade SIL (L-SIL) on biopsy” for
HC-II, a second-generation test, is a method to detectomparing with cytology. Subsequently, discrepant cases
any of the 13 carcinogenic types of HPV as a groupwere reviewed by a panel of three pathologists on a
(HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59multihead microscope to arrive at a consensus diagnosis.
& 68)°. The study population was restricted to high
risk individuals for more focused application and more
meaningful evaluation of HC-II.

HPV testing was done using HC-II assay (Digene
Corporation, Maryland, USA) following the
manufacturer’s instructions. The result of this test was
Material & Methods expressed as relative light unit (RLU), which was
: : converted into a ratio of specimen RLU to the positive
This was a prospective study conducted at the Al cut-off sample RLU. A ratio of >1 was taken as cut-off

India Institute of Medical Sciences, New Delhi. value for positive following the manufacturer’s
Selective screening was done from amongst patients P ’ 9

seen at the out patient department of gynaecology &ﬁét\r/ugﬁxstég:?gn;csﬁz 2?%”??(')?3 Ofﬁgt\(/) Igg%;ﬁgg’
obstetrics from January 2003 to December 2004. 9 ylology

Patients were selected after an initial screening using éogether were determined using final biopsy diagnosis

guestionnaire, followed by per-speculum examination as the gold standard and kappa was calculated.

by a gynaecologist. Consecutive patients presenting with Results

one or more of the_ following: p.ostc0|tal bleedlng, Histology. A total of 131 patients underwent colposcopy
intermenstrual bleeding, severe discharge per-vaginum

or unhealthy cervix on per-speculum examination weredm:"cuz"d biopsy while in t\.NO patlen_ts endocervical
included, excluding frank carcinoma cases. TheseCurettage was done. All biopsies without squamous

patients were considered high risk. All patients epithelial lining were considered unsatisfactory for the
underwent routine cervical smear cytology and HC- 1| Study (4 cases). Of the rest, 105 biopsies were negative

test. Colposcopy was done in all patients and a biopsy©" Sauamous epithelial lesions and 24 biopsies had
was performed when a significant lesion was seen orpduamous epithelial lesions of which 9 had L-SIL, 11
colposcopy. Patients were called again for biopsy when@d H-SIL and 4 had invasive carcinoma (Table I). Of
either cytology report or HC-Il was positive, if biopsy the _fOUV carcinoma cases, 3 were squamous cell
had not already been performed. This preliminary reportcarcinoma and 1 was adenocarcinoma. The latter was
is based on 133 consecutive patients who had beefliagnosed as adenocarcinoma on review, but the biopsy
subjected to all of three investigational modalitiess, =~ Was small and initially reported as atypical glandular
conventional cervical smear examination, HC-Il test, andfragments-suspicious for carcinoma. A repeat biopsy was
colposcopy-directed biopsy. requested, however, the patient was lost to follow up.

Cervical smears were made using Ayer’s spatula andCytology Of the 133 patients, 5 had unsatisfactory
endocervical brush. Specimen for HC-Il was obtained smears. Of the 128 satisfactory smears available, 95 were
in the same sitting, immediately after making the negative for epithelial lesions while the remaining 33
conventional cytology smear, using a conical brush andsmears showed squamous or glandular cell abnormalities
avial containing the specimen transport medium (STM), (Table I1).
both obtained from the manufacturer of HC-II (Digene
Corporation, Maryland, USA). Samples were kept
refrigerated at -80°C until the test was performed.

Of the 33 smears showing epithelial abnormality,
high grade-SIL (H-SIL) was seen in 16 smears and low
grade-SIL (L-SIL) in 5. Atypical squamous cells of

Conventional cervical Papanicolaou stained smearaundetermined significance (ASC-US) or atypical
were examined by two independent observers andsquamous cells-cannot rule out high grade SIL (ASC-
classified according to the Bethesda system, 2001 H) were together diagnosed in 10 smears, of which ASC-
Biopsies were interpreted without prior knowledge of US was in 7 and ASC-H in 3 smears. Atypical glandular
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Table I. Diagnosis of cases based on histology Table Il. Diagnosis of cases based on cytology
Broad histology Details of histology Number Broad cytology Details of cytology Number
diagnosis (N) diagnosis of cases diagnosis (N) diagnosis of cases
Unsatisfactory* (4) 4 Unsatisfactory* (5) 5
1 *%
Negative** (105) Normal 6 Negative™ (95) Normal . " 4
Chronic cervicitis with or 84 Inflammat_lon (non-_s_pecmc) 88
without metaplasia S ithelial Inia}snémjgon (specific) 3 7
Squamous metaplasia only 13 | qyamogss epiihelia ASC I-I 3
Squamous epithelial 2 esions (33) AGUS- 5
hyperplasia only L-SIL 5
Squamous epithelial L-SIL 9 H-SIL 16
lesions (24) H-SIL 11 Total (133) 133
Squamous cell carcinorha 3 . )
Adenocarcinoma 1 *Cases with scant, non-representative smear

**Cases negative for epithelial lesions

Total (133) 133 *Of the 3 cases, 2 hadtichomonas vaginalisnd 1 hadCandida
*Cervical biopsies without squamous epithelial lining infection

**Cases negative for epithelial lesions ASC-IS, atypical squamous cells of undetermined significance
*Of the 3 cases of squamous cell carcinoma, 2 were micro invasiveASC-H, ? atypical squamous cells-cannot rule out H-SIL
while 1 was widely invasive AGUS, atypical glandular cells of undetermined lesions

L-SIL & H-SIL - low and high grade squamous intraepithelial H-SIL, high grade squemous intraepithelial lesions

lesions L-SIL, low grade squemous intraepithelial lesions

cells of undetermined significance (AGUS) was seenbiopsy and was also HC-II positive. The remaining four
in 2 smears (Table II). cases were negative on biopsy and were also HC-II
negative. Thus HC-II helped to select patients for biopsy

HC-II testing High-risk HPV infection was seen in 25 after ASC-US and L-SIL diagnosis on cytology smears.

patients (18.80%). HC-II picked up 14 (93.33%) of 15
H-SIL and above cases on biopsy, missing only the Discussion
adenocarcinoma case; 6 (66.67%) of 9 L-SIL cases were
HC-II positive while 5 (4.76%) normal patients had HC-
Il positivity (Table III). HC-II had a sensitivity of 93.33
per cent and specificity of 90.83 per cent for detecting
H-SIL and above cases (Table IV). Combining cytology
and HC-II did not improve diagnostic accuracy taking
overall cases. Kappa value for HC-Il (0.67) was higher
than cytology alone (0.52) or HC-Il combined with
cytology (0.43), when any epithelial lesion was taken
as positive screening result. When H-SIL and above
lesion on cytology was taken as positive, kappa of
cytology (0.82) was more than HC-Il alone (0.66) or

The present study used selective screening as an
approach to target high-risk women, with high yield for
L-SIL, H-SIL and carcinoma as compared to the general
population. This selective screening method was
adopted to increase the yield of positive cases; so that
the utility of HC-Il could be evaluated without
unnecessarily increasing the sample size. The frequency
of ASC-US/ASC-H, L-SIL and H-SIL on cytology was
high since only cases where biopsy was performed have
been included and abnormal cytology was one of the
indications for biopsy. Large population based studies

when combined with HC-I1 (0.63) (Table IV). ASC-Us/ ave found frequency of ASC-US/ASC-H at 5 per cent,

ASC-H diagnosis on cytology was rendered in 10 L-SIL 1.97 per cent and H-SIL 0.5 per céft

patients (7.52%). Of these, one (10%) was H-SIL and  Studies on the utility of cytology in detecting
one was L-SIL on biopsy. Both cases were positive forpatients with biopsy proven H-SIL have shown a low
high-risk HPV. One out of the remaining eight ASC- sensitivity of 59-77 per cent but higher specificity of
US/ASC-H cases also showed HC-II positivity. Using 90-98 per cent'® In these studies, cytology was
HC-II on this small group of ASC-US/ASC-H patients evaluated with either ASC-US and above or L-SIL and
therefore helped to refer a smaller group of three patientsibove being used as the basis for referral after which
for biopsy with 100 per cent sensitivity for picking up H-SIL was detected on biopsy. The present study had
significant lesions. Five smears were diagnosed ashigh sensitivity at 93.33 per cent and specificity at 83.49
L-SIL on cytology. Of these, only one was L-SIL on per cent for H-SIL and above cases using any epithelial
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Table Ill. Distribution of cases based on cytology, histology and HC-II diagnoses

Cytology
Diagnosis No. Biopsy
of uUns Neg L-SIL H-SIL Ca
cases
Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg
Unsatisfactory 5 0 0 1 4 0 0 0 0 0 0
Negative 95 0 3 3 82 3 3 0 0 0 1
ASC-US 7 0 1 0 4 1 0 1 0 0 0
ASC-H 3 0 0 1 2 0 0 0 0 0 0
AGUS 2 0 0 0 2 0 0 0 0 0 0
L-SIL 5 0 0 0 4 1 0 0 0 0 0
H-SIL 16 0 0 0 2 1 0 10 0 3 0
Carcinoma 0
Total 133 0 4 5 100 6 3 11 0 3 1

*HC-Il results are shown as positive or negative
Abbreviations as in Table I

Uns, unsatisfactory

Ca, carcinoma

Table IV. Test characteristics of cytology and HC-II for diagnosing L-SIL, H-SIL and carcinoma of uterine cervix

Sensitivity Specificity PPV NPV Diagnostic kappa
accuracy

Any epithelial lesion on cytology taken as positive screening test, H-SIL on biopsy
Cytology alone 93.33 83.49 43.75 98.91 84.68 0.52
HC-II alone 93.33 90.83 58.33 99.00 91.13 0.67
Combined cytology 93.33 77.98 36.84 98.84 79.84 0.43
and HC-II
H-SIL and above diagnosis on cytology taken as positive, H-SIL on biopsy
Cytology alone 86.67 97.25 81.25 98.15 95.97 0.82
HC-II alone 93.33 90.83 58.33 99.00 91.13 0.66
Combined cytology 93.33 88.99 53.85 98.99 89.52 0.63
and HC-II

Values are percentages
PPV, positive predictive value
NPV, negative predictive value

lesion on cytology as positive for cytology and H-SIL test. This has been the experience of numerous recent
on biopsy. This higher sensitivity and specificity for papers from the west as well as from IAthaln contrast
cytology may be explained on the basis of high index ofto cervical cytology, which is highly subjective, HPV
suspision in a high risk setting and all cytology smearsDNA testing by HC-II is well standardized and large
being screened by consultant pathologists. number of samples can be processed together. In
HC-Il has been studied as a modality for screeningf”‘ddition' results of HPV t_esting yvould not b_e adversely
of carcinoma cervix and has been shown to have higinfluenced by cervical inflammation — and
sensitivity but low specificity, reported as 100 and 85.2 C€rvicovaginitis, which are common conditions in
per cent, 95 and 97.7 per cent, 74.8 and 93.4 per ceromen in low-resource settings. HPV testing identifies
and 100 and 64.8 per cent respectively for H-SIL andnot only women who currently have high grade cervical
above casés!®?! |n the present study, HC-Il has a disease but also women with L-SIL caused by high-risk
sensitivity and specificity of 93.33 and 90.83 per cent HPV who are therefore at risk for developing H-SIL
respectively for detecting H-SIL and above cases.and carcinoma in the future. The high negative predictive
Diagnostic accuracy and kappa for HC-1I were higher value of HC-II testing implies that HC-Il is the best
than for cytology, indicating that it is a better screening primary screening test. Even in the setting of screening
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by consultant pathologists HC-Il showed better effectively screens out L-SIL caused by low-risk HPV
performance indicators in the present study. However,infection and ASC-US patients for whom biopsy is not
it is achieved with very high percentage of referrals for needed. It is important to note that L-SIL caused by low
biopsy. Large studies have found 16.7 per cent of allrisk HPV infection do not cause progression to cancer
screened women to be HC-Il posififteHence HC-II and do not require treatment as established by the ALTS
alone cannot be used as a primary screening modalityrial*®. HC-11 will be effective in identifying such L-SIL

in developing countries in view of its high cost. The patients who only need follow up, and the effective
total cost of the test is around one thousand Rupees pattilization of colposcopy services would be achieved.

test, not including manpower cost. Compared to this,
cytology smears have a screening cost of three hundred
Rupees, excluding manpower cost, but including
laboratory setup co$ts The manpower cost of HC-II 1.
and cytology screening are similar, while consumable
and equipment cost per test are three times higher for
HC-Il compared to cytolod§. Recently, in a large 2
collaborative prospective study done on south Indian
rural women, Francescht af® examined 1943 women

for cytology and HPV testing by PCR. Of these, the 5
prevalence of HPV of any type was 16.9 per cent. It
was 14.0 per cent among cytologically normal women
and 73.9 per cent among those with cytological 4.
abnormalities®’. Similar high prevalence of HPV
infection has been seen in Western population ag&well
which implies that HC-1I will refer a high percentage of °:
the population for biopsy and colposcopy. This is
reflected in the low positive predictive value (PPV) of
58.33 per cent in our study, which was among high-risk
patients. However, it is still better than cytology which
had a PPV of 43.75 per cent in the present studyz.
Colposcopy with biopsy is estimated to cost around one
thousand six hundred Rupees while treatment fors.
significant lesions varies from four thousand five
hundred (laser) to thirteen thousand five hundred Rupees.
(hysterectomyf.

References

Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide
incidence of 25 major cancers in 1980.J Cancerl999;80:
827-41.

National Cancer Registry Programme, Two-year Report of the
Population Based Cancer Registries, 1997-98, Incidence and
Distribution of CancerNew Delhi: Indian Council of Medical
Research; 2002.

Wright TC, Kurman RJ, Ferenczy A. Precancerous lesions of
the cervix. In: Kurman RJ, editdBlaustein’s pathology of the
female genital tractNew York: Springer; 2002 p. 253-382.

Wright TC, Kurman Rj, Ferencz A. Carcinoma and other tumors
of cervix. In: Kurman RJ, editdBlaustein’s pathology of the female
geaital tract New York: Springer; 2002 p. 253-382.

Nasiell K, Nasiell M, Vaclavinkova V. Behaviour of moderate
cervical dysplasia during long-term follow-upbstet Gynecol
1983;61 : 609-14.

Nasiell K, Roger V, Nasiell M. Behavior of mild cervical
dysplasia during long-term follow-u®bstet Gynecol986;
67 : 665-9.

Devasa SS, Young JL, Brinton LA, Fraumeni JF Jr. Recent
trends in cervix uteri cancet.ancer1989;64 : 2184-90.

Munoz N. Human papillomaviruses and cancer: the
epidemiological evidencd. Clin Virol 2000;19 : 1-5.

Schiffman MH, Brinton LA. The epidemiology of cervical
carcinogenesisCancer1995;76 : 1888-901.

10. Bory JP, Cucherousset J, Lorenzato M, Gabriel R, Quereux C,

The main cervical cancer screening modality for
India is still unclear. Screening of general population
with cytology is difficult. However, selective cytology
screening for high-risk patients used in the present study
is highly successful in increasing the yield of abnormal

smears and should form a part of the screening strategies;”

which can be developed for the future. The main role of
HC-Il is in triage of patients having abnormal cytology

smears since high cost prevents utility as a general2.

screening technique. More importantly, colposcopy and
biopsy require highly specialized and trained manpower

which are a scarce resource in India. HC-1I on the other!3:

hand, is mechanical and easily automated in large
numbers. All patients with diagnosis of ASC-US, ASC-
H or L-SIL should undergo HC-II testing with only HC-

Il positive patients being referred for biopsy. This

14.

Birembaut Pget al Recurrent human papillomavirus infection
detected with the Hybrid Capture Il assay selects women with
normal cervical smears at risk for developing high-grade cervical
lesions: A longitudinal study of 3091 womehm J Cancer
2002;102: 519-25.

Solomon D, Davey D, Kurman R, Moriarty A, O’Connor D,
Prey M,et al Forum group members; Bethesda 2001 workshop.
The 2001 Bethesda system: terminology for reporting results
of cervical cytologyJAMA200;287: 2114-9.

Richart M. Cervical intraepithelial neoplasia: a review. In:
Sommers SC, editoRathology annual Appleton-Century-
Crofts, East Norwalk; 1973 p. 301-28.

The ASC-US/LSIL Triage Study (ALTS) Group. Results of a
randomized trial on the management of cytology interpretation
of atypical squamous cells of undetermined significaAoeJ
Obstet Gyneca?003;188: 1383-92.

Jones BA, Novis DA. Follow-up of abnormal gynaecologic
cytology: A College of American Pathologists, Q-Probes study



44

15.

16.

17.

18.

19.

20.

21.

INDIAN J MED RES, JULY 2007

of 16132 cases from 306 laboratori@sch Pathol Lab Med
2000;124: 665-71.

Salmeron J, Lazcano-Ponce E, Lorincz A, Hernandez M,

Hernandez P, Leyva &t al. Comparison of HPV-based assays 23.

with Papanicolaou smears for cervical cancer screening in
Morelos State, MexicoCancer Causes Contrdd003; 14 :
505-12.

Mandelblatt JS, Lawrence WF, Womack SM, Jacobson D, Yi
B, Hwang YT,et al. Benefits and costs of using HPV testing to
screen for cervical cancetAMA 2002;287 : 2372-81.

Schiffman M, Herrero-Hildesheim A, Sherman ME, Bratti M,
Wacholder S, Alfaro Mgt al HPV DNA testing in cervical
cancer screening AMA 2000;283: 87-93.

Goel A, Gandhi G, Batra S, Bhambhani S, Zutshi V,
Sachdeva P. Visual inspection of the cervix with acetic acid
for cervical intraepithelial lesionkt J Gynaecol Obst&005;

88: 25-30.

Clavel C, Masure M, Bory JP, Putaud I, Mangeonjean C,
Lorenzato M, et al. Hybrid Capture ll-based human

papillomavirus detection, a sensitive test to detect in routine 27.

high-grade cervical lesions: a preliminary study on 1518 women.
Br J Cancer1999;80 : 1306-11.

Cuzick J, Beverley E, Ho L, Terry G, Sapper H, Mielzynska I,
et al HPV testing in primary screening of older womBn.J
Cancer1999;81 : 554-8.

Lin CT, Tseng CJ, Lai CH, Hsueh S, Huang HJ, Law KS. High-
risk HPV DNA detection by hybrid capture-I.Reprod Med
2000;45 : 345-50.

22.

24.

25.

26.

28.

Ho GYF, Bierman R, Beardsley L, Chang CJ, Burk RD. Natural
history of cervicovaginal papillomavirus infection in young
women.N Engl J Med1998;338: 423-8.

Franceschi S, Rajkumar R, Snijders PJF, Arslan A, Mahe C,
Plummer M,et al Papillomavirus infection in rural women in
southern IndiaBr J Cancer2005;92 : 601-6.

Joshi SN, Gopalkrishna V, Kumar BK, Dutta S, Nyaynirgune
P, Thakar Mgt al Cervical squamous intra-epithelial changes
and human papillomavirus infection in women infected with
human immunodeficiency virus in Pune, IndiaMed Virol
2005;76 : 470-5.

Sankaranarayanan R, Chatterji R, Shastri SS, Weslwy RS, Basu
P, Mahe Cet al Accuracy of human papillomavirus testing in
primary screening of cervical neoplasia: results from a
multicenter study in Indidnt J Cancer2004;112: 341-7.

Sankaranarayanan R, Nene BM, Dinshaw KA, Mahe C, Jayant
K, Shastri SSet al A cluster randomized controlled trial of
visual, cytology and human papillomavirus screening for cancer
of the cervix in rural Indialnt J Cancer2005;116: 617-23.

Shastri SS, Dinshaw K, Amin G, Goswami S, Patil S, Chinoy
R, et al Concurrent evaluation of visual, cytological and HPV
testing as screening methods for the early detection of cervical
neoplasia in Mumbai, Indi@ull World Health Orgar005,
p.186-94.

Goldie SJ, Gaffikin L, Goldhaber-Fiebert JD, Gordillo-Tobar
A, Levin C, Mahé Cet al. Cost effectiveness of cervical cancer
screening in five developing countrids. Engl J Med2005;
353: 2158-68.

Reprint requestdr Venkateswaran K. lyer, Associate Professor, Department of Pathology, All India Institute of Medical Sciences

Ansari Nagar, New Delhi 110029, India
e-mail: iyer_venkat2@rediffmail.com



