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Abstract

Background and Objectives: Cytology screening programmes decrease the risk of cervical cancer by detecting the precancerous 
changes. Treating these reduce the likelihood of developing invasive disease in future. The management strategies for severe 
precancerous changes are well established, however, this is not the case with minor cytological abnormalities like ASCUS or 
LSIL especially when a triage strategy like HPV testing is not easily available. This study aims to assess whether immediate 
referral to colposcopy is better than cytologic surveillance for women with a cervical smear diagnosis of ASC-US and LSIL in a 
context where HPV test is either unavailable or not affordable.
Methods: A prospective study was conducted at a tertiary care hospital between January 2021 and November 2022. Total 
126 women with a Pap smear report of ASC-US or LSIL were recruited to receive either cytologic surveillance (Group A) or 
immediate colposcopy (Group B), with 63 women in each group. Adherence to follow up and eventual histologic diagnosis of 
HSIL on colposcopically directed biopsy (CDB) and/or Loop electrical excision procedure (LEEP) were considered as the main 
study end-point.
Results: Significantly more women defaulted from the cytologic surveillance group than the immediate colposcopy group 
(p=0.00001). In group B, using CDB and LEEP, 5 additional high-grade lesions were detected. However, the p value was not 
significant when compared with the cytologic surveillance group (p=0.360).
Interpretation and Conclusions: Cytologic surveillance is fraught with a poor compliance rate. In the absence of HPV DNA 
test, minor cytologic abnormalities should undergo immediate colposcopy if follow up cannot be ensured. The high persistence 
rates of ASC-US and LSIL (41.18% and 35.71%), as well as the high progression rate of LSIL in the cytologic surveillance group, 
also underscore the necessity for these women to undergo immediate referral to colposcopy.
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Abbreviations: LEEP: Loop Electrosurgical Excision 
Procedure; LSIL: Low Grade Squamous Intraepithelial 
Lesion; ASC-US: Atypical Squamous Cells of Undetermined 
Significance; LBC: Liquid Based Cytology; CDB: 
Colposcopically Directed Biopsy; FOGSI: Federation of 
Obstetric and Gynaecological Societies of India; GCPR: Good 
Clinical Practice Recommendation.

Introduction

In India, the age standardised incidence rate of cervical 
cancer is 10.9 to 18.3 per 100,000 women and the age 
standardised mortality rate is 9.1 to 12.4 per 100,000 women 
per year [1]. Through the use of Pap smear, which aims to 
detect precancerous changes which might progress in some 
women and put them at risk of developing an invasive disease 
in the future, cytology screening programmes lower the risk 
of cervical cancer. To prevent the latter, screen detected severe 
precancerous changes require treatment, preferably after 
a thorough colposcopic evaluation. However, a significant 
number of women are diagnosed with borderline cytological 
abnormalities i.e., Atypical Squamous Cells of Undetermined 
Significance (ASC-US) & Low Grade Squamous Intraepithelial 
Lesion (LSIL) and yet there are differing opinions on how to 
manage women with these minor cytologic changes i.e., ASC-
US or LSIL, especially in resource-limited settings. 

A significant number of LSILs undergo spontaneous 
regression. Spontaneous regression of these lesions (ASC-
US & LSIL) is known in 70-80 % women [2]. Therefore, 
the surveillance strategy for women with minor cytologic 
changes is currently with a repeat Pap smear (cytologic 
surveillance) at 6 & 12 months [3]. However, cytologic 
surveillance is fraught with poor compliance rate thereby 
putting women at risk to developing invasive disease [4].

With the advent of Liquid Based Cytology (LBC), reflex 
HPV DNA testing has proven to be an effective triage means 
for follow up and further management of women with minor 
cervical abnormalities [5]. However, there is no affordable 
global standard for the HPV DNA test currently [6]. Because 
of non-availability of HPV DNA test, immediate colposcopy 
may be a viable alternative. Immediate colposcopy has the 
disadvantage of over diagnosis and over treatment [7,8] but 
the chances of detecting precancerous lesions are higher 
than with cytological surveillance [9]. 

This study is undertaken with the hypothesis that 
immediate referral to colposcopy is a better management 
option for minor cervical abnormalities detected by Pap 
smear, as compared to cytologic surveillance.

The main objective of this study was to assess whether 
immediate referral to colposcopy is better than cytologic 

surveillance in detecting CIN 2+ lesions in women with 
a cervical smear diagnosis of ASC-US and LSIL in the 
absence of HPV DNA test. Our secondary objective was to 
correlate cytologic findings and colposcopy diagnosis with 
histopathology (CDB - Colposcopically Directed Biopsy 
and LEEP - Loop Electrosurgical Excision Procedure) when 
available.

Materials and Methods

The current study was conducted as a prospective study 
from January 2021 to November 2022 at a tertiary care 
hospital after the approval from the Institutional Ethics 
committee. All females, symptomatic or asymptomatic 
undergoing Pap smear in the Gynaecology OPD and with a 
cytological diagnosis of ASC-US & LSIL were included in the 
study. Pregnant women and women with vaginal bleeding 
because of any cause or those who refuse to give consent 
were excluded.

All women who were eligible and consenting and had a 
Pap smear diagnosis of ASC-US and LSIL were sequentially 
enrolled in one of the two groups i.e., group A or group B 
(63 women in each group). For cytologic surveillance, all 
women with odd serial numbers were assigned group A, 
while those with even serial numbers were assigned group B 
for immediate colposcopy. Six months after their initial Pap 
smear cytology, group A women were advised to undertake 
a repeat Pap smear. Colposcopic evaluation of the cervix and, 
if necessary, colposcopically guided cervical biopsies were 
performed on group A women who had persistent ASC-US 
and LSIL or worse at 6 months. Group B women underwent 
immediate colposcopy (on the same day when she came to 
collect the report or within 3 weeks from recruitment) and 
colposcopically directed cervical biopsy (CDB) as appropriate. 
LEEP was performed in women when the follow up cytologic 
smear report was HSIL or when clinically indicated (even 
when the Pap smear report was less than HSIL). Pap smears 
were reported according to The Bethesda System- 2014 and 
colposcopic findings were graded according to the SWEDE 
score grading system [10]. 

Follow-up Procedures

The women included in the study were followed up 
using their telephone numbers, address and Aadhar card 
numbers /addresses. With the above details, these women 
were reminded about their appointment dates. 

Statistical Analysis

STATA software was used to code and analyse the data 
(version 10.1, 2011 by Stata Corp, Texas, USA). Drop-out 
rates in 2 groups were compared with Binomial test for 
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proportions and risk ratio for estimating risk of drop out 
were calculated along with 95% Confidence Interval.

For all comparisons, a p value of 0.05 or lower was 
regarded as statistically significant.

Observations and Results 

The study included 126 women in total who fulfilled 
the inclusion criteria. Each study group was assigned 63 
women i.e., Group A- cytologic surveillance and Group B- 
immediate colposcopy group (Flow chart 1 & 2). Regarding 
the sociodemographic traits, there was no statistically 
significant difference between the two participant groups 
(Table 1). In group A, out of 63 women, 32 were lost to follow 
up. Whereas, in group B, out of 63 women 9 women were lost 

to follow up. Out of the 31 women who underwent repeat 
Pap smear after 6 months, 15 women (ASCUS- 2, LSIL- 5, 
HSIL- 1) were subjected to colposcopy and CDB. In group B, 
54 women were subjected to immediate colposcopy whereas, 
CDB was taken only in 37 women. Only a single case of HSIL 
was detected in Group A while the number was 6 in Group B 
on histopathology (Flow chart 1, 2). The primary objectives 
were evaluated in the form of p value and risk ratio in 
between the two groups (Table 2). Results of Pap smear and 
colposcopy scoring system- SWEDE score was correlated 
with colposcopically directed biopsy (CDB) (Tables 3 & 4). 
The correlation of colposcopically directed biopsy and LEEP 
tissue in our study showed that Cohen’s kappa statistic ĸ was 
0.4286 indicating moderate level of agreement between the 
two.

 Flow Chart 1: Study flowchart of Group A.

Flow Chart 2: Study flowchart of Group B.

Sociodemographic Variants Cytologic Surveillance (n=63) Immediate Colposcopy (n=63) p Value
Age (years)    

   ≤35 25 (39.68%) 25 (39.68%) 1
   36-50 25 (39.68%) 27 (42.85%) 0.71

   >50 13 (20.64%) 11 (17.47%) 0.65
Residence    

  Rural 33 (52.38%) 29 (46.04%) 0.5
  Urban 30 (47.62%) 34 (53.96%) 0.5
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Socio-Economic status    
Upper, Upper middle, Upper lower 12 (19.05%) 13 (20.63%) 0.82

  Lower Middle 43 (68.25%) 45 (71.43%) 0.69
Lower 08 (12.70%) 05 (7.94%) 0.37
Parity    
  0 or 1 10 15 0.26

  ≥2 53 48 0.26
Menopause    

  Yes 17 (26.98%) 14 (22.22%) 0.53
  No 46 (73.02%) 49 (77.78%) 0.53

Contraception    
  Barrier 16 (25.40%) 15 (24.60%) 0.83
  OC Pills 4 (6.35%) 3 (4.76%) 0.69

  Sterilization 40 (63.49%) 41 (65.08%) 0.85
  No contraception 3 (4.76%) 4 (6.35%) 0.69

Table 1: Displaying study participants’ sociodemographic information.

Group A Group B p value Risk ratio (95% CI)
Loss to follow up 32 9 0.00001 3.555 (1.8527, 6.8236)

High grade lesions on colposcopy (SWEDE score ≥5) 1 22 0.0132 6.111 (0.896, 41.71)
Histologic diagnosis of HSIL 1 6 0.36 2.432 (0.31, 18.52)

Table 2: Displays the risk ratio and p value for groups A and B.

 LSIL HSIL
Sensitivity 41.02% 85.70%
Specificity 84.61% 100%

PPV 92% 100%
NPV 40.74% 88.23%

Diagnostic accuracy 65.38% 88.46%

Table 3: The test parameters of Pap smear for LSIL and HSIL 
as against colposcopically directed biopsy (CDB).

Sensitivity 100%
Specificity 64.50%

PPV 30.43%
NPV 100%

Diagnostic accuracy 69.23%

Table 4: The performance parameters of SWEDE score 
for grading cytological abnormalities as against the 
colposcopically directed biopsy (CDB).

Discussion

According to The Federation of Obstetric and 
Gynaecological Societies of India (FOGSI) Good Clinical 
Practice Recommendation (GCPR) screening guidelines 
[3], repeat cytology should be performed every 12 months 
for two years in women with age 30 or less and who have 
a Pap smear report of ASCUS and LSIL. If the preinvasive 
lesion is persistent even after 2 years, colposcopy should be 
performed. The multiple visits to the clinic required for this 
cytologic surveillance leads to a high number of dropouts. 
Repeat cytology could also delay referral, which would 
affect recall compliance. Therefore, immediate colposcopy 
or VIA (visual inspection after application of acetic acid) and 
directed biopsy may be acceptable in such cases. Women 
with ASC-US between the ages of 30 and 64 should be 
triaged, ideally with an HPV test, but if it is not available, 
repeat cytology after a year is recommended. If any of these 
tests is positive then colposcopy and directed biopsy should 
be performed. It is acceptable to perform an immediate 
colposcopy or VIA and directed biopsy at places where a 
triage test, particularly HPV DNA testing, is not available. 
Women over the age of 30 who have a Pap smear result of 
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LSIL should undergo colposcopy. At places where colposcopy 
services are limited, a triage test like HPV DNA testing can be 
utilised. ‘See-and-Treat’ approach is acceptable if compliance 
is in doubt. 

Immediate colposcopy is being considered even for 
screen detected minor cytologic abnormalities: firstly 
because of poor compliance for ‘cytology surveillance’. 
According to a UK report, their organised cervical screening 
programme had a default rate of 21%. This might be worse 
in resource-poor countries without such formal programmes 
[11]. Additionally, some cases of high-grade disease may 
fail to be picked up by cytologic surveillance due to loss of 
follow-up or the Pap smear’s limited sensitivity [12]. Errors 
in sampling and interpretation are primarily responsible 
for the low sensitivity [13] and ranges from as low as 1.5% 
to as high as 80% [14]. Doing immediate colposcopy in 
women with ASC-US and LSIL may aid in identifying women 
at risk of Cervical intraepithelial neoplasia 2+ (CIN2+) 
(significant lesions) [15]. Secondly, and most importantly, 
as the persistence rate and progression rate of LSIL is 
35.71% and 7.15% respectively, immediate colposcopy 
may be of more use than ‘watchful waiting’ using a repeat 
Pap smear. According to a study, an immediate colposcopy 
would be less expensive than having multiple repeat smears 
done [16]. Colposcopy is eventually recommended for 65-
75% of women with LSIL, even at the best centres in the 
world [16,17]. According to the ALTS (ASCUS/LSIL Triage) 
trial, women with an index cytology showing LSIL would 
benefit from an immediate colposcopy [18]. Our study was 
conducted to determine whether immediate referral to 
colposcopy is a better management strategy than watchful 
waiting with cytologic surveillance for women with minor 
cytologic abnormalities.

In the present study, 50.79% of the women in the 
cytologic surveillance group were lost to follow up i.e., these 
women did not come back after 6 months for repeat Pap 
smear despite repeated reminders. In comparison to the 
default rate of 42% reported in a study by Yoost J, et al. [4] 
the default rate for the cytologic surveillance group in our 
study was relatively higher [4] and also higher as compared 
to 37% in Ajah’s L, et al. [19]. The default rate in the study by 
Shafi MI, et al. [11] was also lower as compared to the present 
study where 21% women defaulted from the deferred 
treatment group during the 24 months surveillance period 
[11]. We observed that, 20 / 32 of our women who defaulted 
were residing in the rural areas. Thus, this high default rate 
could be due to the distant location of the hospital. Also, our 
study period coincided with the COVID restrictions, making 
it difficult for women to comply with the recall procedures. 
Group A had a three times greater risk of dropping out in 
comparison to group B i.e., immediate referral to colposcopy 
group (14.29%) with a significant p value (p=0.0001) (Table 

2). p value was also significant in the study by Ajah L, et al. 
[19]. Flannelly G, et al. [20], Kitchener H, et al. [21], Little J, 
et al. [9], Walker J et al. [18], Shafi MI, et al. [11] observed the 
default rate at various periods (6, 12 and 24 months) (Table 
5). They observed that the risk of non-compliance increased 
with the duration of the follow-up and was significantly 
higher for the repeat cytology arm [22]. According to Kyrgiou 
M, et al. [22] meta-analysis, there was a four-fold increase 
in non-compliance at 6 months, a six-fold increase at 12 
months, and a 19-fold increase at 24 months for the cytologic 
surveillance group.

 Risk ratio (95% CI)
Present study 3.555 (1.8527, 6.8236)
Flannelly [20] 35.37 (2.15, 580.52) 
Kitchener [21] 4.92 (2.01, 12.08)
TOMBOLA [9] 1.88 (1.56, 2.27)

Table 5: Comparison of risk ratio of the default rates with 
other studies.

We used the SWEDE scoring system for grading 
colposcopic abnormalities. According to this scoring 
system, in the present study, 22 women from the immediate 
colposcopy group had a score of ≥5 compared to 1 woman 
in the cytologic surveillance group (Table 2). But on final 
CDB and LEEP tissue, histologic diagnosis was HSIL in 
6 (16.21%) women in immediate colposcopy group as 
opposed to 1 (6.67%) woman in the cytologic surveillance 
group suggesting no statistically significant difference in 
the proportion of women in the two groups who eventually 
received a histologic diagnosis of HSIL (p=0.36) (Table 2). 
This could have been because of a less number of women 
from the cytologic surveillance group were subjected to 
colposcopy and CDB, as the return rate in this group was 
poor. Our findings were comparable with those of the 
study conducted by Ajah L, et al. [19] (4.9% in the cytologic 
surveillance group versus 8.7% in the immediate colposcopy 
group; p=0.68). Flannelly G et al. [20] observed that in the 
six months surveillance group, immediate colposcopy arm 
could detect 22.1% CIN 2 lesions histologically as opposed 
to the 16.3% diagnosed in the cytological surveillance arm. 
Also, immediate colposcopy detected 67.6% CIN 2+ lesions 
histologically in immediate colposcopy arm as opposed 
to 36.9% diagnosed in the cytological surveillance group. 
Other studies like Solomon D, et al. [23], Shafi MI, et al. [11] 
presented the data more than one point time and observed 
that, at the first time point (prior to the exit examination at 
the trial’s completion), the immediate colposcopy group had 
a higher incidence of CIN2+, but there was no difference over 
time [22]. Accordingly, no statistically significant difference 
was found between the proportions of women in the two 
groups who were eventually histologically diagnosed with 
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HSIL at the end of the study. This was also our observation.

In our study, the overall reversion rate with 6 months of 
cytologic surveillance of ASC-US and LSIL without HPV DNA 
testing was 51.61% (Table 6). ASC-US and LSIL each had a 
reversion rate of 58.82% and 42.85%, respectively. Among 
women who had cytologic surveillance, the regression rate 
of LSIL was 46.1% in a study carried out by Ajah L, et al. [19] 

and 26% in Yoost J, et al. study [4]. The regression rate in 
the above studies was also reported in the absence of HPV 
testing. In a study carried out by Moscicki A, et al. [24] in 
France, the regression rates reported for LSIL over a period 
of 12 and 36 months was 61% and 91% respectively. They 
observed that negative HPV status of the recent visit was 
associated with regression, and no association was found 
between regression of LSIL and the baseline HPV status [24].

Pap smear
Repeat Pap smear results after 6 months

Total
NILM ASC-US LSIL HSIL

ASC-US 10 (58.82%) 7 (41.18%) 0 0 17 (100%)
LSIL 6 (42.85%) 2 (14.28%) 5 (35.72%) 1 (7.15%) 14 (100%)

Total 16 (51.61%) 9 (29.04%) 5 (16.13%) 1 (3.22%) 31 (100%)

Table 6: Results of Repeat Pap smear for women in cytologic surveillance Group A.

In our study, the persistence rate with 6 months of 
cytologic surveillance for ASC-US and LSIL was 41.18% 
and 35.71% respectively (Table 6). The persistence rate 
of LSIL was 43.4% in study by Ajah L, et al [19]. Yoost J, et 
al. [4] observed a persistence rate of 15% in cases of LSIL. 
According to Flannelly G, et al. [20] the persistence rate of 
LSIL and HSIL among women under cytologic surveillance 
was 42.2% after six months, 44.9% after a year, and 30.4% 
after 24 months.

The progression rate of LSIL with 6 months of 
cytologic surveillance was 7.15% in our study (Table 6). 
However, the estimation of progression in the cases who 
have defaulted cannot be commented upon. 6 months of 
cytologic surveillance for LSIL revealed a progression rate of 
3.4%, according to Ajah L, et al. [19]. LSIL progression was 
observed to be 17%, according to Yoost J, et al. [4]. Flannelly 
G, et al. [20] observed that the persistence rate of LSIL and 
HSIL among women who had cytologic surveillance was 
42.2% over a period of 6 months, 44.9% over a period of 12 
months and 30.4% over a period of 24 months.

Since we had tissue for follow up, we correlated 
cytological findings with CDB and LEEP tissue. In comparison 
to a study by Patil P, et al. [25] where the correlation between 
cytology and histopathology was found to be 57% overall 
with the highest correlation in the HSIL category (87.5%), 
our study found an overall concordance between Pap smear 
and CDB of 63.46% (Table 3).

The test parameters of Pap smear for LSIL and HSIL in 
our study were comparable to a study by Dhakal R, et al. [26] 
in which the sensitivity was found to be 77.80%, whereas the 
specificity was 100%, the observed positive predictive value 
(PPV), and negative predictive value (NPV) of Pap smear in 
their study was 100%, and 97% respectively. According to 

Patil P, et al. [25] the observed diagnostic accuracy for Pap 
smear was 82.1% with a sensitivity of 77.7%, specificity 
of 84.2%, a positive predictive value of 70%, and negative 
predictive value of 88.8%25. The diagnostic accuracy of Pap 
smear was 88.23% for HSIL and 65.38% for LSIL in our study.

In our study, when the colposcopic scores and 
histopathologic diagnosis were correlated, then there was fair 
agreement of 69.23% (ĸ- 0.328, p= 0.001) (Table 4). Rahman 
Z, et al. [27] found that the colposcopic impression according 
to Swede score and histopathological report showed a 
good level of agreement using kappa statistics (ĸ= 0.761, 
p<0.001). In a study to determine the efficacy of colposcopy 
for the diagnosis of HSIL or worse (HSIL+) in women with 
human papillomavirus infection and ASCUS cytology, Ding 
Z, et al. [28] found that the agreement between colposcopic 
impression and cervical pathology was perfectly matched in 
89.2% of cases (553/620), and the strength of agreement 
with the ĸ statistic was 0.698 (p<0.001). Colposcopy had a 
high specificity (96.9%) but a low sensitivity (67.5%) for 
detecting HSIL+ lesions in their study.

The Cohen’s kappa statistic in our study was 0.4286, 
indicating a moderate correlation between CDB and LEEP 
specimens. The overall histopathology concordance rate 
between CDB and LEEP was 76.92%. The underestimation 
rate for LSIL was found to be 57.14% (4 cases) meaning 
that these 4 cases were reported as CIN 1 on CDB which 
turned out to be CIN 2 or higher on LEEP tissue. Whereas 
there was no lower grade lesion detected in LEEP when CDB 
findings were of HSIL, meaning that the current study did 
not overestimate or overtreat patients. The 4 false negative 
cases could have been due to the limited amount of tissue 
provided in the CDB as against that provided in the LEEP 
biopsy.  In order to ascertain the factors influencing the 
histopathologic discrepancy and final diagnosis between CDB 
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and LEEP, Jung Y, et al. [29] carried out a study. They noted 
that underestimation rates for biopsy results with normal, 
CIN 1, CIN 2, and CIN 3 were 75.0%, 24.7%, 23.4%, and 
24.2%, respectively, and that the overall concordance rate of 
histopathology between punch biopsy and LEEP was 43.3%. 
In 47 patients who underwent LEEP, Massad L, et al. [30] 
compared the results with those of CDB and discovered that 
28% of the women had no dysplasia and only 11% had worse 
lesions at the biopsy site. With a Spearman’s correlation of 
0.43 and a Cohen’s ĸ statistic for biopsy grade on colposcopy 
and loop specimen site, it was determined that there was a 
moderate correlation between the two types of specimens. 
This was also the observation in our study.

Conclusion

•	 In the absence of HPV DNA testing and in situations 
where it is anticipated that there will be low compliance 
for cytological surveillance, women may be referred for 
an immediate colposcopy following a single Pap smear 
report of ASC-US or LSIL. 

•	 Immediate colposcopy and CDB and / or LEEP could 
detect 6 high grade lesions (compared to only one in 
cytology surveillance arm). Therefore, there was a 
chance that all or few of these high-grade lesions would 
have been missed if an immediate colposcopy had not 
been performed on these women.

•	 In spite of the poor compliance of women in the 
surveillance group we could detect one high grade lesion 
indicating that aggressive and complete compliance may 
detect a greater number of HSILs.

•	 In a country like India, where ensuring compliance 
to recall for repeat smears is difficult, and the high 
persistence and progression rates of ASC-US and LSIL 
that we observed in our study is a testimony to the fact 
that immediate referral to colposcopy of women in the 
cytologic surveillance group can be a beneficial strategy. 

Implication

•	 Portable colposcopes may be used during second visit to 
women participating in screening camps so that those 
with reports of ASC-US and LSIL can undergo Immediate 
colposcopy. 

•	 In the scenario of rural camps, this may require lesser 
number of repeat visits by both the participating 
women and the doctors. Using the strategy of immediate 
colposcopy has the potential to increase the use of the 
“See and Treat” approach. 

•	 At the community level, the results of this study are in a 
position to recommend a revised surveillance policy, for 
ASC-US & LSIL, to the National Cancer Control Program 
of India.
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