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Background: Cervical cancer (Ca Cx) the 4" common cancer has a high mortality rate.
Human Papilloma Virus (HPV) is chiefly responsible for a long latent period to progress from
preinvasive to invasive Ca Cx. So it can be prevented by screening procedures such as visual
inspection with acetic acid (VIA), conventional cervical PAP smear (CP), liquid-based cytology
(LBC), and high-risk (HPV-hr) detection along with vaccination. Aims and Objectives: The
study aims to determine the socio-demographic profile of Ca Cx and the most appropriate cost-
effective community screening method. Materials and Methods: A prospective observational
study with 80 symptomatic women of reproductive and peri/postmenopausal age groups
attending the Gynecology Department who underwent VIA, CP, and LBC and thereby
detected positive along with screened negative but clinically suspicious women were tested
for HPV-hr detection. Results were tabulated into an Excel sheet and screening methods
were compared using Chi-square test, gold standard being cervical histopathology (P<0.5
significant). Statistical software used - Graphpad Prism 9 (San Diego, CA). Results: The mean
age was 43.3 years. Multiparity and early marriage were seen in 80% and 45 % respectively.
Inflammatory lesions were best diagnosed by CP but epithelial cell abnormality and more
satisfactory smears by LBC (P<0.05). Sensitivity was highest (93.75%) in VIA, positive
predictive value, and specificity in CP (91.66%, 75%). negative predictive value was highest
in VIA and HPV-hr DNA (50%). Conclusion: VIA with CP/LBC is an economically viable and
effective screening method for Ca Cx in developing countries along with HPV vaccination.
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INTRODUCTION

Carcinoma cervix (Ca Cx) is the 4™ most common cancer
wotldwide with high mortality.! Human Papillomavirus
(HPV) is linked to Ca Cx in almost all cases (99%). Age
of marriage, parity, use of oral contraception, smoking,
and obesity are other risk factors. A long latency period

is observed to produce invasive Ca from a preinvasive
one. Hence, prevention is important.! Primary prevention
is presently by HPV vaccination for gitls 9-13 years.?
Secondary prevention is to screen and treat preinvasive
carcinomas.>* Screening tests in vogue are visual inspection
with acetic acid (VIA), visual inspection using Lugol’s
iodine (VILI), conventional cervical PAP smear (CP),
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liquid-based cytology (LBC) and HPV-high risk (HPV-hr)
DNA detection.> Cervical cytology screening since long
had reduced the Ca Cx-related morbidity and mortality to
a great extent. However, paradigm shift from VIA, VILI,
and cervical cytology to HPV-hr detection (World Health
Organisation [WHO] recommended preferred method)
is due to its high sensitivity, specificity, lesser invasiveness,
easy collection, and test procedure.”’ Young people mostly
having self-resolving transient infection and Ca Cx being
uncommon under the age of 21 years, the WHO strategy
for the acceleration of Ca Cx elimination targets include."?
e 90% of girls should be vaccinated by 15 years of age
with HPV-hr
e 70% of women should be screened by the age of
35 years and again by the age of 45 years with high-
performance screening methods
e 90% of women with detected cervical disease should
be treated/managed accordingly.

Different recommendations’ 113

United States Preventive Services Task Force

e Ages 21-65 years: Pap test only every 3 years

e Ages 30-65 years: Add primary HPV testing every
5 years or

e Ages 30—65 years: Pap plus HPV (co-testing) every
5 years.

American Cancer Society

e Ages 25-65 years: Primary HPV testing every 5 years or

e Ages 2565 years: Pap test only every 3 years or

e Ages 25-65 years: Pap plus HPV (co-testing) every
5 years.

American Academy of Family Physicians

e Ages 21-65 years: Pap test only every 3 years

e Ages 30-65 years: Primary HPV testing only every
5 years or

e Ages 30—65 years: Pap plus HPV (co-testing) every
5 years.

American College of Obstetricians and Gynecologists

e Ages 21-65 years: Pap test only every 3 years

e Ages 30—65 years: Pap plus HPV (co-testing) every
5 years.

American Society for Colposcopy and Cervical

Pathology

e Ages 21-65 years: Pap test only every 3 years

e Ages 30-65 years: Pap plus HPV (co-testing) every
5 years.

WHO recommendation
HPV DNA detection in screen and triage and/treat
approach from 30 years with follow-up at 5-10 years
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interval. Human Immunodeficiency Virus females should
start the same at the age of 21 years.*

India shoulders are 1/5% of the global burden of Ca Cx with
an incidence rate 18/100,000; cumulative risk 2.01%; 5-year
survival 46% (approximately) and diagnosis at advanced
stage 80%.> The National Cancer Control Programme
of 1976 later integrated with National Programme for
Prevention and Control of Cancer, Diabetes, Cardiovascular
Disease and Stroke (NPCDCS) in 2010 recommended Ca
Cx screening in the manner depicted in Table 1."

Amidst so many recommendations, some expensive and some
requiring high expertise, we from the rural tertiary health
center venture to go for a pilot study for comparative analysis
of all the screening methods so that we can opt for the most
cost-effective one without compromising the statistical part.

Aims and objectives

e To determine the sociodemographic profile of women
undergoing screening procedure for Ca Cx.

e Tomeasure the sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) and
to adopt the most practicable and economically viable
Ca Cx screening method in a rural set-up with limited
resources.

MATERIALS AND METHODS

Using the prevalence formula, the sample size was estimated
for this prospective observational study and the study being
apilot one 1/3" of the size amounting to approximately 80
women of reproductive and peri or post-menopausal age
group, who presented with clinical symptoms or unhealthy
cervix on examination at Gynecology Out Patient
department and In Patient Department from January 01,
2023, to January 06, 2023, were subjected to screening with
VIA (5% acetoacetic acid), CP and LBC (Easyprep sure
path) after getting proper consent. Screened positive cases
in all methods and screened negative cases with high clinical
suspicion of having Ca Cx were sent for HPV-hr DNA
Truenat testing against hr strains like 16, 18, 31, and 45.
The diagnoses were compared among themselves, the gold
standard being histopathological (H/P) examination of
biopsy specimens. The data were analyzed using GraphPad
Prism 9 (San Diego, CA) (P<0.05 significant). The study
was done after obtaining institutional ethical clearance
(IEC no: IEC/NBMC/M-04/F-02/2022).

RESULTS

The most common age group of the patients under study
is 40—49 years (50%). Cases with early age of marriage
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Serial Strategy Essential/limited resource Optimal/enhanced resource Optional/high resource
Number
1 Primary screening VIA HPV DNA HPV DNA

methods
2 Where: place for Health and wellness centres, Health and wellness centres, Dist. Hospitals, private health care

screening Primary and Community Health PHC, CHCs facilities

centre (PHC and CHCs)
3 By whom Trained primary care workers,  Trained nurse, physician Trained nurse, physician
trained nurse

4 Target screening 30-65 years 30-65 years 25-65 years

ages
5 Frequency of One to 3 times in a lifetime 10 years if two consecutive 5 years

screening negative tests at 5-year intervals
6 Exiting screening Resource dependent 65 years of age or older with 65 years of age or older with

consistently negative results over  consistently negative results over
the past 15 years the past 15 years

7 Use triage and VIA: See and Treat Cytology (Quality Assured) VIA HPV 16/18

diagnostic tests Genotyping

Cytology: Quality assured

8 After triage Negative: Follow-up in 12 months ~ Negative: Follow-up in 12 months

Abnormal/positive: Colposcopy if
available

Abnormal/positive: Colposcopy if
available

NPCDCS: National Programme for Prevention and Control of Cancer, diabetes, cardiovascular disease and stroke, VIA: Visual inspection with acetic acid

<20 years of age (35%) and 21-35 years group (60%)
having gynecological problems were more in our study.
Symptoms of white discharge were seen in 56% of cases.
Oral contraception use was seen in 40%, non-users were
20% and other methods of contraception users were 20%.
Out of 80 patients VIA positive cases were 18 (22.5%), CP
positive for atypical epithelial cells 12, and LBC positive
cases were 15.

Comparative analysis was done between CP and LBC in
relation to cytomorphology, cellularity, background of
smear, distribution of cells, cellular and nuclear changes,
and presence of inflammatory cells (Table 2). Statistically
significant P<0.001 is seen in relation to inflammatory
cells, clear background, cellular overlapping, uniform
distribution, architectural changes, cellular changes with
the degree of freedom being 1 while cellularity and nuclear
changes being nonsignificant.

Inflammatory (mostly seen under 45 years of age) and
unsatisfactory smears were reported more in CP. Negative
for intraepithelial lesion/malignancy (NILM) other than
inflammation (examples being atrophic smear, smears
with reparative atypia, etc.,) and precancerous/cancerous
lesions (i.e. epithelial cell abnormality) were more in LBC.
Epithelial cell abnormality includes atypical squamous cells
of undetermined significance (ASCUS- Figure 1), atypical
squamous cells-cannot exclude high-grade squamous
intraepithelial lesion (HSIL) (ASC-H), HSIL, low grade
squamous intraepithelial in lesion (LSIL), squamous cell
carcinoma (Figure 2), adenocarcinoma, atypical glandular
cells not otherwise specified etc. as per the available
findings on smears following Bethesda reporting system.
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Cytomorphological PAP (%) LBC (%) P-value
changes df=1
Cellularity 72 (90) 75 (93.75) NS
Clear background 8 (10) 72 (90) S
Uniform distribution 16 (20) 56 (70) S
Cellular overlapping 64 (80) 20 (25) S
Architectural changes 52 (65) 12 (15) S
Cellular changes 60 (75) 12 (15) S
Nuclear changes 16 (20) 20 (25) NS
Inflammatory cells 72 (90) 20 (25) S

LBC: Liquid-based cytology

Figure 2: Squamous cell carcinoma - conventional versus liquid-based
cytology
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Total epithelial cell abnormality in CP was 12 and in LBC
was 15. Inflammatory smears are generally categorized
as NILM but for the purpose of better comparison,
inflammatory smears are separated from other NILMs

(Table 3 and Figure 3).

All VIA (18 in number), CP (12 in number), and LBC
(15 in number) positive cases along with screened negative
but clinically highly suspicious patients underwent HPV-hr
DNA screening, total patient being 20 in number. The gold
standard was H/P examination of all these 20 patients.
HPV-hr DNA positivity was in 16 cases (mostly against
HPV-hr 16 and 18 strain), rest 4 being negative while H/P
reports were positive in 15 cases and negative in 5 cases.
18 positive VIAs when compared with H/P, 15 cases were
true positive (TP), 3 cases were false positive (FP) and 1
each came as true negative (TN) and false negative (FN).
CP showed 11 TP, 1 FP, 3 TN, and 5 FN. LBC had 13 TP
cases, 2 FP cases, 2 TN cases, and 3 FN cases. And the
last one, i.e., HPV-hr DNA resulted in 14 TP, 2 FP, 2 TN,
and 2 FN.

Sensitivity, specificity, PPV, and NPV were calculated
accordingly and compared (Table 4).

Sensitivity was highest in VIA (93.75%) followed by HPV-
hr DNA (87.5%) and LBC (81.25%), the lowest being CP
(68.75%). Specificity is lowest in VIA (25%) followed by in
ascending order as 50% both in LBC and HPV-hr DNA,

highest being CP (75%). CP also showed the highest value
in relation to PPV (91.66%) followed by HPV-hr DNA
(87.5%) and LBC (86.66%). PPV showed lowest value in
VIA (83.33%). HPV-hr DNA and VIA showed shared
highest value of 50% in NPV, lowest being CP (37.5%).
NPV of LBC is 40%.

All the screening tests mostly have values not wide apart
from each other and when compared with H/P results
individually and also amongst themselves statistically
significant P-value did not surface.

DISCUSSION

The sociodemographic profile of the patients found in
our study is mostly concordant with other studies such as
Aboobacker and Shariff; Taylor et al., Raj and Srivastava;
Alta et al, in relation to age, parity, eatly age of marriage,
presenting symptoms and use of contraception,”'® but
having partial discordance with Raj and Srivastava; Alta
etal,, in relation to presenting symptoms of white discharge
and oral contraception.'”'*

VIA positivity in our study was 22.5% being discordant
with studies of Raj and Srivastava (acetowhite areas
60.81%) and Vahedpoor et al., (50.5%)."""

In our study unsatisfactory and inflammatory smears were
diagnosed more in CP, NILM more in LBC as well as
epithelial abnormality too. This is concordant with a study
conducted by Hegde et al.,” and discordant with Ilter et al.*!

Cytomorphological comparison of CP and LBC in our
study showed better performances in LBC regarding
cellular overlapping, architectural changes, uniform
distribution, inflammatory cells, cellular changes, and clean
background having statistically significant P<0.001. Similar
results were documented in studies by Nandini et al.*

Diagnoses ASCUS ASC-H LSIL HSIL ScC Adeno CA AGNOS Unsatisfactory NILM Inflammatory
CP 2 2 3 1 2 1 1 8 40 20
LBC 3 2 3 2 3 1 1 4 49 12

LBC: Liquid-based cytology, NILM: Negative for intraepithelial lesion/malignancy, ASCUS: Atypical squamous cells of undetermined significance, LSIL: Low-grade squamous

intraepithelial in lesion, AGNOS: Atypical glandular cells not otherwise specified

Screening tests Sensitivity (%) Specificity (%) PPV (%) NPV (%)

VIA 93.75 (highest) 25 (lowest) 83.33 (lowest) 50 (shared highest)
CP 68.75 (lowest) 75 (highest) 1 91.66 (highest) 37.5 (lowest)

LBC 81.25 50 86.66 40

HPV-hr DNA 87.5 50 87.5 50 (shared highest) 100

LBC: Liquid-based cytology, PPV: Positive predictive value, NPV: Negative predictive value
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Eatly cancers detection in our study in relation to ASCUS
(LBC>CP) is the same as Aboobacker and Shariff; Budak
et al.'** LSIL (LBC>CP) reporting showed concordance
with Budak et al.,”® but discordance with Aboobacker and
Shariff (LBC=CP)."" HSIL (LBC=CP) detection here is
discordant to Aboobacker and Shariff; Taylor et al.'>'¢

VIA having the highest sensitivity in our study is quite
comparable to other studies done by Aggarwal et al.,* in low
resourced region that showed reduced Ca Cx incidence and
mortality with VIA, thus supporting our national NPCDCS
guidelines and Federation of Obstetric and Gynaecological
Societies of India recommendation. VIA has a comparable
sensitivity to cytology as the study of Bhatla et al., stated
and our study is not discordant in this regard.’

VIA with lowest specificity in our study is similar to
Vahedpoor et al., study' stating cytology having higher
specificity than VIA.

PPV bestin CP in our study is discordant with Taylor et al.,
while NPV with shared highest in VIA and HPV-hr DNA
is partially concordant with the same study.'®

Thus different studies, some similar and some not similar
to our results, have wide range of sensitivities, specificities,
PPVs,NPVs for VIA for cervical cytology. Many factors such
as lack of expertise, observers’ bias, lack of standardization,
and sample size variation might contribute to these wide
variations.

Hence, HPV-hr DNA paved its way into the scenario and
due to its less invasive collection procedure including self-
collection comfort and commendable sensitivity, specificity,
PPV, and NPV itis preferred and considered to be the best
method of cervical screening as of now.* In this regard
our study showed sensitivity and specificity detection quite
comparable to the study done by Raj and Srivastava but
PPV and NPV are different from the same study."”

In a study by Gravitt et al., sensitivity, specificity of
VIA were 31.6%, 87.55; cytology showed sensitivity and
specificity as 78.2%, 86%, and HPV-hr DNA came as
100%, 99.65%. HPV-hr DNA results of our study though
quite comparable, rest show differences with the study.”

All the screening tests when compared with H/P results
individually and also amongst themselves statistically
significant P-value did not surface. This result is though
partially discordant to Raj and Srivastava which is more
in favor of HPV-hr DNA screening test.'” Our study
results of different cervical screening methods showed
no statistically significant difference when compared with
gold standard of H/P results. And wide range of vatiations
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are there in statistical measurements in different studies.
These bar us from unequivocal consideration of HPV-hr
DNA test as the single best method of cervical screening,
especially in poverty-stricken rural communities with
limited resources.

Limitations of the study

Being a pilot study small sample size did not yield
satisfactory statistical analysis in some areas and HPV-hr
DNA tests were done in VIA and cytologically positive
cases along with some negative but clinically suspicious
cases only. Hence, carrier state of the cases was not
identified properly.

CONCLUSION

Considering the huge cost of HPV-hr DNA test and
present scenario of NPCDSC programme at its neonatal
state VIA in low resourced areas to VIA with cervical
cytology (LBC preferred) in moderately resourced areas
should be continued along with HPV-hr vaccination till
HPV-hr DNA kits are widely available in all corners of
India just like highly resourced institutions.

ACKNOWLEDGMENT

We are grateful to all the patients who participated in our
study.

REFERENCES

1. Herrington CS, Bray F and Ordi J. Tumours of uterine cervix;
Introduction. In: WHO Classification of Tumours Editorial Board.
Female Genital Tumours: WHO Classification of Tumours.
5% ed. Lyon: IARC; 2020. p. 336.

2.  Mehrotra, R and Yadav, K. Cervical cancer: Formulation and
implementation of govt of India guidelines for screening and
management. Indian J Gynecol Oncolog. 2022;20(1):4.
https://doi.org/10.1007/s40944-021-00602-z

3. Ersado TL. Cervical cancer prevention and control. In:
Rajkumar R, editor. Cervical Cancer-A Global Public Health
Treatise. London: IntechOpen; 2021. Available from: https://
www.intechopen.com/chapters/78361 [Last accessed on
2022 Oct 27].
https://doi.org/10.5772/intechopen.99620

4.  World Health Organization. Who guideline for screening and
treatment of cervical pre-cancer lesions for cervical cancer
prevention, second edition: Use of mRNA tests for human
papillomavirus (HPV). Geneva: World Health organization; 2021.

5. Bhatla N, Meena J, Kumari S, Banerjee D, Singh P and
Natarajan J. Cervical cancer prevention efforts in India. Indian J
Gynecol Oncol. 2021;19(3):41.

https://doi.org/10.1007/s40944-021-00526-86

6. Shami S and Coombs J. Cervical cancer screening guidelines:
An update. JAAPA. 2021;34(9):21-24.

https://doi.org/10.1097/01.JAA.0000769656.60157.95

Asian Journal of Medical Sciences | Feb 2024 | Vol 15 | Issue 2



10.

1.

12.

13.

14.

15.

16.

Sengupta, et al.: Comparative analysis of different cervical screening methods

Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam SL,
Cain J, et al. American cancer society, American society for
colposcopy and cervical pathology, and American society
for clinical pathology screening guidelines for the prevention
and early detection of cervical cancer. Am J Clin Pathol.
2012;137(4):516-542.

https://doi.org/10.1309/ajcptgd94evrsjcg

Rerucha CM, Caro RJ and Wheeler VL. Cervical cancer
screening. Am Fam Physician. 2018;97(7):441-448.

Centers for Disease Control and Prevention. Some Older
Women are not Getting Recommended Cervical Cancer
Screenings. Available from: https://www.cdc.gov/cancer/dcpc/
research/articles/older-women-cervical-cancer-screenings.htm
[Last accessed on 2021 May 19].

Fields MM. New cervical cancer screening guidelines: Was
the annual pap too much of a good thing. J Adv Pract Oncol.
2013;4(1):59-64.

https://doi.org/10.6004/jadpro.2013.4.1.7

Perkins RB, Guido RS, Castle PE, Chelmow D, Einstein MH,
Garcia F, et al. 2019 ASCCP risk-based management consensus
guidelines for abnormal cervical cancer screening tests and
cancer precursors. J Low Genit Tract Dis. 2020;24(2):102-131.

https://doi.org/10.1097/LGT.0000000000000525

US Preventive Services Task Force, Curry SJ, Krist AH,
Owens DK, Barry MJ, Caughey AB, et al. Screening for cervical
cancer: US preventive services task force recommendation
statement. JAMA. 2018;320(7):674-686.
https://doi.org/10.1001/jama.2018.10897

American College of Obstetricians and Gynecologists. Frequently
asked Questions. Cervical Cancer Screening. Available from:
https://www.acog.org/patients/fags/cervical-cancer-screening
[Last accessed on 2021 May 19].

Available from: https://tmc.gov.in/ncg/docs/PDF/DraftGuidelines/
Preventive/3_%20NCG_INDIA_Rev_Preventive%200ncology
Primary_Care.pdf [Last accessed on 30 Nov 2023].
Aboobacker KK and Shariff. IP Archives of cytology and
histopathology research. IP Arch Cytol Histopathol Res.
2020;5(2):141-146.

https://doi.org/10.18231/j.achr.2020.029

Taylor S, Kuhn L, Dupree W, Denny L, De Souza MD and
Wright TC Jr. Direct comparison of liquid-based and conventional
cytology in a South African screening ftrial. Int J Cancer.
2006;118(4):957-962.

https://doi.org/10.1002/ijc.21434

17.

18.

19.

20.

21.

22.

23.

24.

25.

Raj S and Srivastava M. Comparative analysis of HPV DNA and
LBC for screening of cervical cancer in women with unhealthy
cervix. New Indian J OBGYN. 2022;8(2):166-173.

https://doi.org/10.21276/0bgyn.2022.8.2.4

Alta B, Prasad U, Botta VS, Namballa U, Pujari L and Lalam N.
Comparative study of conventional pap smear and liquid based
cytology as a screening method for cervical cancer. Int J Res
Med Sci. 2021;9(8):2439-2444.

https://doi.org/10.18203/2320-6012.ijrms20213096

Vahedpoor Z, Behrashi M, Khamehchian T, Abedzadeh-
Kalahroudi M, Moravveji A and Mohmadi-Kartalayi M.
Comparison of the diagnostic value of the visual inspection with
acetic acid (VIA) and pap smear in cervical cancer screening.
Taiwan J Obstet Gynecol. 2019;58(3):345-348.
https://doi.org/10.1016/j.tjog.2019.03.010

Hegde V, Nambiar S and Yadav N. Efficacy of centrifuged liquid-
based cytology over conventional cytology: A comparative study.
J Cancer Res Ther. 2017;13(6):951-955.
https://doi.org/10.4103/0973-1482.177219

liter E, Midi A, Haliloglu B, Celik A, Yener A, Ulu I, et al.
Comparison of conventional and liquid-based cytology: Do the
diagnostic benefits outweigh the financial aspect? Turk J Med
Sci. 2012;42(1):1200-1206.
https://doi.org/10.3906/sag-1102-1384

Nandini  NM, Nandish SM, Pallavi P, Akshatha SK,
Chandrashekhar AP, Anjali S, et al. Manual liquid based cytology
in primary screening for cervical cancer--a cost effective
preposition for scarce resource settings. Asian Pac J Cancer
Prev. 2012;13(8):3645-3651.
https://doi.org/10.7314/apjcp.2012.13.8.3645

Budak MS, Senturk MB, Kaya C, Akgol S, Bademkiran MH,
Tahaoglu AE, et al. A comparative study of conventional and
liquid-based cervical cytology. Ginekol Pol. 2016;87(3):190-193.
https://doi.org/10.17772/gp/60980

Aggarwal P, Batra S, Gandhi G and Zutshi V. Comparison of
papanicolaou test with visual detection tests in screening for
cervical cancer and developing the optimal strategy for low
resource settings. Int J Gynecol Cancer. 2010;20:862-868.
https://doi.org/10.1111/IGC.0b013e3181e02f77

Gravitt PE, Paul P, Katki HA, Vendatham H, Ramkrishna G,
Sudula M, et al. Effectiveness of VIA, pap, and HPV DNA testing
in a cervical cancer screening program in a peri-urban community
in Andhra Pradesh, India. PLoS One. 2010;5(10):e137711.

https://doi.org/10.1371/journal.pone.0013711

Author Contributions:

SKS- Concept, ethical protocol maintenance, patient check-up and follow-up; RDP- Data collection, protocol maintenance, maintenance of records of results
and proof editing; DS- Statistical analysis, study designing, editing and photography; JBS- Concept, performance of screening procedures, manuscript writing
and supervision in totality; BKG- Concept, study designing, generation of procedure results.

Work attributed to:

North Bengal Medical College and Hospital, Sushrutanagar, West Bengal, India.

Orcid ID:

Dr. Sandip Kumar Sengupta -
Dr. Rupsha Dutta Pal -
Dr. Dwaipayan Samaddar -
Dr. Jaya Bagchi Samaddar -
Dr. Bidyut Krishna Goswami -

https://orcid.org/0009-0008-5931-0093
https://orcid.org/0009-0001-6480-8696
https://orcid.org/0000-0002-5513-9494
https://orcid.org/0000-0003-4905-8820
https://orcid.org/0000-0003-4806-5949

Source of Support: Nil, Conflicts of Interest: None declared.

Asian Journal of Medical Sciences | Feb 2024 | Vol 15 | Issue 2

183


https://orcid.org/0009-0008-5931-0093
https://orcid.org/0009-0001-6480-8696
https://orcid.org/0000-0002-5513-9494
https://orcid.org/0000-0003-4905-8820
https://orcid.org/0000-0003-4806-5949

