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CIRCULAR
Imphal, the 14" October, 2026

No. 216/RIMS—MRU/2026: It is to notify that, the 17™ Research Masterclasses 2026, of the Department
of Health Research, Ministry of Health and Family Welfare, Government of India, will be conducted
virtually, on 30" October, 2026 (Friday).

2. All the faculties (RIMS, Dental College and College of Nursing), merbers of EC, LRAC of MRU,
Principal Investigators undertaking MRU funding projects (including under process projects) and residents
are invited to attend the session at Sushruta Hall, RIMS, Imphal.

Date: 30.10.2026 (Friday)

Time: 3:00 PM onwards

Venue: Sushruta Hall, RIMS, Imphal

Event Name: Research Masterclass under DHR-ICMR Research Grand Rounds

Speaker Name: Dr. Rajendra A. Badwe, Hon. Professor Emeritus, Ex-Director, Tata Memorial Centre,
Mumbai '

3. The research paper to be discussed during the Masterclass will be uploaded on the RIMS website
and circulated to the concerned Departments / Colleges through official email.

4. As per the directives issued by the DHR, maximum participation from our institute is highly
encouraged.

§ et

(Prof. T. Jeetenkumar Singh)
Nodal Officer
MRU, RIMS, Imphal

Copy to:
1. The P.S. to Director, RIMS, Imphal for kind information of Director

The P.A. to Medical Superintendent, RIMSH, Imphal for kind information
The Dean (Academic), RIMS, Imphal for kind information.
The Principal, Dental College, RIMS, Imphal

The Principal, College of Nursing, RIMS, Imphal
All Heads of Departments, RIMS, RIMS, Imphal
The Chairperson/Co-Chairperson, LRAC, MRU, RIMS, Imphal
The Internal Member, LRAC, MRU, RIMS, Imphal
9. The Member, EC, MRU, RIMS, IMPRal ........c.ccoimiiiiniio oo e
10. The Principal Investigator, MRU, RIMS, Imphal

vA11. The IT Cell, RIMS, Imphal — with a request for uploading the notice in the website & technical suppoit on 30.10.26
12. Asst. Engineer (Elect. /Civil), RIMS, Imphal - with a request for ensuring uninterrupted power supply & optimum AC
functioning.
13. The Care Taker, Sushruta Hall, RIMS, Imphal - for proper upkeep of the venue & accompanying facilities.
14. Guard file.
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No. R.11016/03/2025-HR
U S R/Government of {ndia
ey e YiEaR © &0 0HeRMinistry of Health & Family Welfare
Wy sfFEYMA faumDepartment of Health Research

2™ Ftoor, IRCS Building
Red Cross Road, New Deihi — 110001
Dated 12.10.2026
To
The Dean/ Principal/ Director of Medicail Colleges/ Institutes

Subject: Request to aftend Research Masterclasses for MRU network— reg.
SirfMadam,

DHR-ICMR has initiated a dedicated platform to conduct Research Grand Rounds to
strengthen the National research ecosystem through sustained collaboration and knowledge
exchange. The objectives of the Research Grand Rounds are as follows:

.  To deliberate on research methodologies, analytical tools, and emerging scientific
approaches
[l.  To strengthen the methodological understanding amongst researchers needed to
implement different kinds of research.
li. To foster collaboration and connectivity across research institutions

2. These Research Grand Rounds will be organized as monthly webinars entitled
‘Research Masterclass' proposed around the last Friday of each month. The speakers for these
Research Masterclasses will be eminent research scientists in the country who will be
discussing their original research work in deiails from methodological point of view.

3 The next Research Masterclass is scheduled for 30.10.2026 (Friday) at 3:00 PM. The
speaker is Dr. Rajendra A. Badwe, Hon. Professor Emeritus, Ex - Director, Tata Memorial
Centre, Mumbai. The research paper to be discussed during the research masterclass is
enclosed. The link for the research masterclass will be shared shortly.

4. Accordingly, it is requested to kindly disseminate the information in your institution and
ensure maximum participation in Research Masterclass. Your institute is requested to share at
least two questions related lo research paper attached on the following email. dhr-mru@gov.in
latest by 27.10.2026. These questions will be discussed with the speaker during masterciass.

Encls: As above
Yours faithfully,

RY=RE

{(Charkat R. Luikang)
Deputy Secretary to the Government of India

Copy to: The Nodal Officer of Multi-Disciplinary Research Units (MRUs)
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cancer incidence and mortality after 20 years: prospective,
cluster randomised controlled trial in Mumbai

Indraneel Mittra," Gauravi A Mishra,” Rajesh P Dikshit, Subhadra Gupta,”
Vasundhara Y Kulkami,” Heena Kauser A Shaikh,? Surendra S Shastri,>* Rohini Hawaldar.®
Sudeep Gupta,® C S Pramesh,! Rajendra A Badwe!

ABSTRACT

OBJECTIVE

To test the efficacy of screening by clinical breast
examination in downstaging breast cancer at
diagnosis and in reducing mertality from the disease,
when compared with na screening.

DESIGN
Prospective, cluster randomised controlled trial.

SETTING

20 geographically distinct clusters located in Mumbai,
India, randomly allocated to 10 screening and 10
control clusters; totaftrial duration was 20 years
(recruitment began in May 1998; database locked in
March 2019 for analysis).

PARTICIPANTS

151538 women aged 35-64 with na history of breast
cancer.

INTERVENTIDNS

Women in the screening arm (n=75 360) received

four screening rounds of clinical breast examination
(conducted by trained female primary health workers)
and cancer awareness every two years, followed by
five rounds of active surveillance every two years.
Women in the control arm (n=76178) received one
round of cancer awareness followed by eight rounds of
active surveillance every two years,

MAIN OUTCOME MEASURES
Downstaging of breast cancer at diagnosis and
reduction in mortality from breast cancer.

i Breast cancer screening by mammography reduces mortallty in women aged 50

¢ and older, bul its cfectiveness in women younger than 50 is guesticnable
: young !

- Breast self-cxamination has nol been proven to be an ceffertive method for early

. detection of breast cancer

* Whether screening by clinical breast examination can reduce mortality from

. breast canceris not known

WHAT THIS STUDY ADDS _ |

<lma 20 year study, clinical breast exanination conducted by tramed female

- heaith workers in Mumbai led 10 a downstaging of breast cancer a: diagnosis and

- reduced mortalily frem the disease hy nearly 30% in women aged 50 and alder,
but with no mortatity reduction seen in women younger than 50

A 5% reduction in all cause mortatity was seen in the screening arm compared |
with the cuntrol arms, but was nol slatistically significant :
| Clinfcal breast examination should be considered for breast cancer screening in

i low and middle income countries

srobmi | BMJ2021:372:0256 | doi: 10.1136/bmin256

RESULTS

Breast cancer was detected at an earlier age in the
screening group than in the control group (age 55.18
(standard deviation 9.10) v 56.50 (9.10); P=0.01),
with a significant reduction in the proportion of
women with stage |ll or IV disease (37% (n=220)
v47% (n=271}, P=0.001}. A non-significant 15%
reduction in breast cancer mortality was observed in
the screening arm versus control arm in the overall
study populaticn (age 35-64; 20.82 deaths per
100000 person years {95% confidence interval 18,25
10 23.97) v 24.62 (21.71 to 28.04); rate ratio 0.85
(95% confidence interval 0.71 10 1.01); P=0.07).
However, a post hoc subset analysis showed nearly
30% relative reduction in breast cancer mortality in
women aged 50 and older (24,62 (20.62 to 29.76) v
34.68 (27.5410 44.37); 0.71 {0.54 to 0.94); P=0.02),
but no significant reducticn in women younger than
50(19.53{17.241022.29) v21.03 (18.97 to 23.44);
0.93 (0.79 to 1.09); P=0.37). A 5% reductian in al|
cause mortality was seen in the screening arm versus
the control arm, but it was not statistically significant
(rate ratio 0.95 {95% confidence interval 0.81 to
1.10); P=0.49).

CONCLUSIONS

These results indicate that clinical breast examination
conducted every two years by primary health workers
significantly downstaged breast cancer at diagnosis
and led to a non-significant 15% reduction in breast
cancer mortality overall (but a significant reduction
of nearly 30%in mortality in women aged 250). No
significant reduction in mortality was seen in women
youngerthan 50 years. Clinical breast examination
should be considered for breast cancer screening in
low and middle income countries,

TRIAL REGISTRATION

Clinical Trials Registry of India
CTRI/2010/091/001205; ClinicalTriats,gov
NCTO0632047.

Introduction

The incidence of breast cancer is rising in all countries
of the world,! but particularly so in low and middle
income countries,’ For example, in Mumbai, India,
the incidence of breast cancer has risen by nearly
40% between 1992 and 2016, and breast cancer is
the leading cause of death from cancer in women in
most states of India.* Breast cancers in low and middle
income countries are frequently detected in advanced
stages, and consequently, more than half the global
deaths from breast cancer occur in these countries.®
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While mammography is the established screening
tool in developed countries, the screening modality
that is appropriate for India and other low and middie
income countries remains undetermined.” © Breast
self-examination might not be useful as a general
strategy,” * largely because it is not feasible to ensure
women perform it well. However, a case-control
study based on data from the Canadian National
Breast Screening Study showed that in a controiled
setting, where the quality of breast self-examination
was carefully evaluated, women who conducted the
pracedure benefitted well.'¥ Mammography, which is
widely practiced in Western countries, might not be
an approptiate approach in low and middle income
countries because of its cost and compiexity.® '
Furthermore, most women in low and middle income
countries are younger than 50, and mammography is
less effective in this age group.” "’

Clinical breast examination (CBE) is an alternative
screening method, and was one of the components of
screeming in two important randomised triais.* * The
Health Insurance Plan Study was conducted in greater
New York, USA, in the 19605 during which 62000
womnen aged 40-64 were randomised to receive yearly
CBE plus mammography or no screening.!® During
the 1960s, mammography was in its eatly stages of
development, and a disproportionately large number
of breast cancers were detected by CBE. An estimated
two thirds of the reduction in hreast cancer mortality
in the Health Insurance Plan study could be attributed
to CBE.™

To determine the relative contributions of
mammeography and CBE in the reduction of breast
cancer mortality, the Canadian National Breast
Screening Study was initiated in the early 1980s.
In one of two parts of the study, women aged 50-
59 were randomly allocated to receive either yearly
CBE plus mammography or yearly CBE alone
The trial had the potentiai to determine whether
mammography provided any added beneft in terms

of mortality reduction in addition to that provided -

by CBE. After 13 years of follow-up and five rounds
of screening, deaths from breast cancer in the two
arms were almost identical.’” These resuits remained
unchanged after 25 years of fallow-up."” The findings
of the Heaith Insurance Plan Study and Canadian
National Breast Screening Study provided a strong
argument for a randomised trial to compare CBE with
no screening,'® Y and formed the basis for the Mumbai
study, ™ This study aimed to determine whether CBE
plus provision of cancer awareness would downstage
hreast cancer at diagnosis and reduce mortality from
the disease, compared with no screening.

Methods

The Mumbai study had two components: screening
for cervix cancer by visual inspection and screening
for breast cancer by CBE. The results of the cervical
cancer component have been reported, as well as
details of methodology to include design, mechanisms
of community outreach, recruitment and informed

consent, training of primary health workers and

medical social workers, sample size estimation,
adherence to screening (after three rounds), and
mechanism of referral and treatment.?®?? The above
methodological aspects are summarised in this paper.

Definition of a cluster

A ciuster comprised of many closely situated dwellings
in congested slum areas, defined by geographical
boundaries such as railway lines, water pipelines,
highways, roads, public parks, and canals. Each eluster
had 9000 to 10000 dwellings with a popuiation of
50000-65 000, of which about 7500 women were
aged 35-64. Transfer between control and intervention
clusters was unlikely because the clusters were
geographically separate, and because virtuaily none
of the participants underwent breast screening outside
the trial. The standard of care in our study population
was 1o screening.

Randomisation method

Randomisation was by cluster, where groups rather
than individuals were chosen as unitsof randomisation.
Twenty independent clusters were numbered 1-20 and
randomly allocated to screening or control groups by
a draw of lots. With this procedure, 10 clusters were
assigned as screening clusters and 10 as control
clusters,

Trial participants and intervention

The current study, a cluster randomised controlied
trial, recruited 151538 women aged 35-64 from 20
clusters in Mumbai. Women in the screening arm
{n=75360) received four rounds of CBE conducted
by trained female primary health workers and cancer
awareness information every two years, followed
by five rounds of active surveillance by way of home
visits every two years. Women in the control arm
(n=76178) received one round of cancer awareness
followed by eight rounds of active surveillance every
two years. Participants in both arms were eligible
for free diagnostic evaluation and treatment at the
Tata Memorial Hospital; women in both groups were
provided with identical identity cards to obtain free
treatment at the hospital. Recruitment started in May
1998 and was completed in April 2002. Four rounds of
CBE were concluded in December 2007 and follow-up
continued until May 2018. The database was locked in
March 2019 for analysis.

Sample size considerations

We based sample size calculations primarily on
expected incidence and mortality data from breast and
cervical cancer over the long duration of the study.
Intracluster correlation was estimated using age,
education status, and religion of women in the study.
The computation was done using MLWijn Software. For
estimation of sample size, we considered two primary
outcomes—breast and cervical cancer mortality.
Sample size derived was 150000 women, which was
calculated to detect 25% reduction in mortality from

dol: 10.1136/bmj.n256 | BMJ2021:372:n256 | tHobmi
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breast cancer with 80% power and 5% type [ error,
after adjusting for intracluster correlation and design
effect {0.00013758 and 2.0408, respectively). With
these considerations, 230 deaths from breast cancer
in the control group were required for mortality
analysis to be recommended. The smaller design effect
observed in the study indicated that the sample size
was adequate to estimate reduction in mortality with
anticipated power.

Three way data linkage

To capture information on death from any cause, the
trial had a three way data linkage system. Primary
collection of data was done by trained medical social
workers by home visits. Data were matched with those
of Mumbai Municipal Death Records?* and with the
Mumbai Cancer Registry.?* More information about the
linkage systems and process has been provided in the
supplementary material.

Breast cancer deaths

Breast cancer as the cause of death among women
who were diagnosed with breast cancer was blindly
ascertained by two independent experts. If there was
a discrepancy between the two experts, the records
were blindly reviewed by a third independent reviewer.
Cause of death was assigned to breast cancer when at
least two of the three reviewers concusred. Cause of
death could not be ascertained in 40 women.

Statistical analysis
We calculated incidence rates in both arms by taking
into account the number of person years determined

E!nghle women {age 3%
Randomly selected clustersin Mumbai =20

A

from the date of entry into the trial to the date of
diagnosis. The number of person years for calculating
mortality rates was determined from the date of entry
in the trial to the date of death. Data were censored
during analysis for women who had migrated or were
lost to follow-up, or who had died from other causes.
All deaths in both arms were included for all cause
motfality estimates. We used a Poisson regression
madel to estimate incidence and mortality rate ratios
and their 95% confidence intervals. Adjustments were
made for design effect. All statistical tests were two
sided, and P<0,05 was considered to be statistically
significant. The data were analysed on the basis
of intention to screen (all women, irrespective of
compliance), and when the predefined number of
events (230 deaths) were documented in the control
arm. All analyses were carried out in Stata software
version 12 (Stata, College Station, TX).2

The study underwent several protocol amendments
during its long course, particularly in the initial years.
The amendments were suggested by consultants or the
data safety monitoring committee from time to time
and were duly approved by the institutional review
board. These amendments were also approved by the
funding agency (US National Cancer Institute). All
interpretations in the manuscript are aligned with the
finally amended protocol.

Patient and public involvement

Patients and public were not involved in setting
the research question, outcome measures, design,
interpretation, or writing of the results. However,
involvement of local community leaders was sought

[

Screéhmg arm (10 clusters)

|

9 rounds of bienniat monltonng for breast cancer
orcurrenceand mortality
" 4rounds’ofscreehing by clinical breast
examinatiof and cancerawareness educatmn
5 roundso Fattivesurvelllance

!

Wu men with positive results af{ercllnlcal
-breast examination referred t6 Tata,
Hospital for diagnostic eva_l_u_ ti

)

. Contral arm (1'(')nc[u§t"e_rs) .

}

9 founds of bienniat momtonng fnr brea tcancer
-pgewrence and mortality.
g | rnund cancer awarenes

ospltal for diagnustic evaiuation.

|

. Datalinkage: Wlth Bombay Cancer Reglstry
.. forcancer cases and munu:ipal records far

Fig 1 | Trial flow diagram

ihebmj | BMI2021:372n256 i doi: 101136/bmj.n256

5

Diagnosis, treatmert; follbw—u;ﬁ, .
angiconfarnation ofcause ofdeath

s

Evaluation of downstaging and mérta__lity
reduction after adjusting for design. effect

"saibojouyoe) tefruns pue ‘Buiuien [y ‘Bulunu eyep pue 1xa1 01 paleat SasN Joj Bugpnpu! wbufdoo £q pa1sajolyd
(OIN} 2AUBD sofewIOU] [BUOHEN 1B 9202 1890100 ZL U0 /02" flug mmmy:sdny wouy papeojumog 1207 A1enigad rz Uo gszuluig/eeLL'gL se paysignd 1Sy rINE




during recruitment of study participants and study
implementation.

Results

The CONSORT flow diagram depicting the overall trial
schema is presented in figure 1. Demographic and
breast cancer risk factors were well balanced between
the two arms indicating that randomisation was
without bias (supplementary table 1).

Compliance, quality assurance, and breast cancer
detection

The mean adherence to screening after four rounds
was 67.07%, and mean adherence to hospitai
referral for confirmation of diagnosis was 76.21%
{(supplementary table 2); overall, 94.82% (n=71456)
of the participants were screened at least once. The
average screen positivity rate was 1.28% in the four
screening rounds (supplementary table 2). After four
rounds of screening, 199 women with breast cancer
were identified (supplementary table 3). Breast
cancers included 114 screen detected cancers, 77
interval cancers, and eight cancers among women who
did not adhere to screening in the preceding round
(supplementary table 3).

As a quality assurance measure, a random sample
of 5% of women (n=10021) was also examined by a
qualified medical afficer. The x vajue for concordance
was found to be 0.76, (95% confidence interval 0.72
to 0.81), indicating that the quality of CBE conducted
by primary health worlers met gquality assurance
requirements. Average adherence to rounds 5-9 of
active surveiliance after CBE screening was 77.57%,
which was similar to the average adherence to rounds
5-9 received by the control arm (77.57% v 76.22%,
P=0.99; supplementary tables 4 and 5). Of 641 cancers
detected in the screening arm overall, 199 (3 1%) were
detected during screening rounds 1-4 and 442 (69%)
were detected during the active surveillance rounds
5-9 after CBE screening (supplementary tables 2 and
4). Adherence to treatment and to evidence based
guidelines was similar in botk arms (supplementary
table 6); mean adherence of these women to treatment
was 98.88%.

Adherence in the control arm to the first and the only
round of cancer awateness was 90.88% (n=69231).
Average adherence to the subsequent eight rounds
of active surveillance was 78.14% (supplementaly

tahle 5). After nine rounds of active surveillance, 655
breast cancer cases were recorded in the control arm
(supplementary table 5). Progressively more breast
cancers were detected in each round as the women
aged. Mean adherence of these women to treatment
was 97.63%.

Age at enrolment and age at diagnosis of breast
cancer

Mean age at diagnosis of breast cancer in women in
the screening arm was 55.18 (standard deviation 9.10
(95% confidence interval 54.47 to 55.88)). Mean age
at diagnosis in the control arm was 56.50 (9.10 (55.80
to 57.20)). This difference indicated that screening
had brought forward breast cancer diagnosis by 16
months (P=0.01; table 1). At the time of recruitment,
over 70% women in both the screening and control
arms were younger than 50, whereas at the time of
breast cancer diagnosis, this proportion was reversed
with nearly 75% of women aged 50 and older in both
arms (table 1). These data implied that breast cancer
was diagnosed predominantly in older women, or in
younger women after they reached age 50. This finding
formed the basis for 15 to analyse the subsequent data
relating to breast cancer downstaging and mortality
by using age 50 as the cutoff threshold, although this
threshold was not prespecified in the protocol and
should be considered a post hoc analysis.

Downstaging of breast cancer

Biennial CBE led to significant downstaging of breast
cancer in all women (P=0.001; table 2), as well as
in women younger than 50 (P=0.005) and in those
aged 50 and older (P=0.05). Staging information
was unavailable in 41 women in the screening arm
and 73 women in the control arm. However, we saw
no difference when comparing the survival of these
women with missing information (supplementary
figure 1).

Breast cancerincidence and absence of
averdiagnosis

At the end of screening, we found 198 women with
breast cancer in the screening arm and 151 in the
control arm, which transiated into a e¢rude incldence
rate of 60.57 and 45.30 per 100000 women years,
respectively (rate ratio 1.34 (95% confidence interval
1.05 to 1.71); P=0.02; table 3). We saw an excess of

Table 1 | Age at enrolment of all women and age at dl'agnosis-d-f-breast cancer
~_Age atenrolment (for all trial pa_irtrlAc_ipg_gE)r ~

Ageat diagnclgii(_fqr participants with breast cancerqniy]

Total No of women No of women P Mean age Difference  Total Mo ofwomen HNoefwomen P Mean age Oifference

Arm No aged <50 (%) aged =50(%4) value (SD{95% C) (95% CI} No aged <50 (%) aged=50(%) value (SD(95%Cl}} (95% )]
4484 (7.90 55.18 (9.10

Screening 75177 54212(72.11) 20965 (27.8%9) (44.78 10 5401 161 (25.16) 479 (76.84) (54.47 t0
44,908 0073 59.88)) 3

— ——— S DG — e — (-0.002 to —— e T - 001 = —- {0.330ta

4497 (8.00 0.158) 56.50 (5.1C 2312)

Control 76097* 54188 (7r1.21) 21909(28.79) (44.86 10 655 147 (22.44) 508 (77.56) (55.50 to
44.97))° 57.20)

SD=siandard deviation.

“In ation on age was not available fur 183 women o the streening anm and 8 fwomen in the cantrol aim an:ong the totat women emokler]

£7ihe 647 womer sath hreast cancet in the sereening arm, one had tifateral biegst cante:, wha was tonsidered nnly onee.
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Table 27]N§tia§i7ng ofbresgi-éaﬁ-ﬁérIa.i:i_}ég-,ﬁ;);i-s- o

Randomised Stages loril Stages Il or IV Difference (%) in stages IH+1V between
Age group group (Mo (%)) {No (%)) Total No Pearson x* sCreenlng and controlarms (5% C1)
Attwomen* E;;e:;l”;i:"“ i ; ? E‘:; ;;? 8 g 2;3 11.757 (P=0.001) 9.83 (4,208 16 15.368) -
501 z;’rifgl":r:r”‘ ;gé Eg 3 ig; EE;; ;‘ ; ; 8.034 (P=0.005) 9.77 (3.008 10 16.423)
=508 i;—fz’)‘i‘l;ii’”‘ o ifjg:; - A;; g;j - ig; -~ 3506 (P=005) 10.27 (0.094 to 20.092)

*Staging infarmation unavailahle frnm 41 women i the screening amm and 73 womesn in the control arm.

t5taging inlormation uhavailable Irom Six women in the screening arm and 12 women in the controf arm.
1Staging inlermation unavailable from 35 women in the screening arm and 61 women in the centrol arm.

47 diagnoses of breast cancer in the screening arm
compared with the control arm (table 3). Aftera median
follow-up of 18 years, tlie screening and control arms
had 640 and 655 cases of breast cancer, respectively,
which translated into a crude incidence rate of 62.76
and 64.43 per 100000 women years, respectively (0.97
(0.87 t0 1.09), P=0.66; table 3). Supplementary table 7
shows that although, as expected, a higher incidence
of breast cancer was seen in the screening group than
in the control group up to study year 10 (that is, until
the end of screening round 4), this difference reduced
gradually from study year 12 onwards ({starting
surveillance round 1) and disappeared completely by
study year 18 (surveillance round 5).

Breast cancer mortality

We recorded 213 breast cancer deaths in the screening
arm and 251 deaths in the conteol arm (rate ratio 0.85
(95% confidence interval 0.71 to 1.01), P=0.07; table
3), Thus, overall, a 15% non-significant reduction
in mortality was seen when women of all ages were
considered. Among women younger than 50, 149
breast cancer deaths were recorded in the screening
arm and 158 deaths in the control arm (0.93 (0.79 to
1.09), P=0.37). Among women aged 50 and older, 64

breast cancer deaths were recorded in the screening
arm and 93 deaths in the control arm (0.71 (0.54 to
0.94), P=0,02; table 3). This subset analysis based
on the age 50 threshold was not stipulated in the
protocol and was a post hoc analysis. The cumulative
breast cancer mortality in the screening and control
arms over 20 years is shown in figure 2. An excess of
breast cancer deaths in the screened population was
seen in both age subgroups (age <50 and 250) in the
early years after randomisation (fig 2), which lasted for
about 14 years in women younger than 50 and about
six years in those aged 50 and older.

When breast cancer mortality data were analysed on
the basis of attendance to the number of CBE screening
rounds, we found that even women younger than 50
who attended all four rounds of screening benefitted
significantly in terms of mortality reduction (rate ratio
0.66 (95% confidence interval 0.53 to 0.83), P<0.001).
But this benefit did not exist if these women attended
only three rounds (0.88 (0.60 to 1.27), P=0.48).
Women aged 50 and older, however, benefitted
from attending both three as well as four rounds of
screening (attendance to all four rounds (0.64 {0.45 to
0.93), P--0.02); attendance to three rounds (0.66 (0.44
to 1.00), P=0.05); supplementary table 8).

Table 3 | Breast cancer incidence, breast cancer mortality, and all cause mortality afier 20 years since commencement of study

o Screening arm L Control arm
No of No of Crude rate per No of ‘No of Crude rate per -
Total No dlagnoses person 100400 person Totzl N¢  diagnoses person 10000¢ personyear  Rate ratio P
ofwomen ordeaths years years (95% CI) of women ordeaths. years (95% C!) 95% CNt value
Breast cancer incidence
Compietion of 60.57 e 8930 1.34
_activescreening (0000 198 3268512 ogrizasy  OT7E 151 333387 (35761 10 53.64) (toso17y 907
Completion of 20 52,76 64.43 0.97
. 2 . -
ye§}_5_9f5l}}_§i_\f___ 75360 640 1019761 (57.02 toé_??_s)‘ 76178 051__- 1(?160]6 {60.43 1o 68.90) 7 {0.57 o 1‘0?). 0.66_
Breast cancer mortality
N . 20.82 . 24.62 0.8% .
, Allages B 75350 213 1023087 (18.25 to 23.97) 76178 251 1019500 {21.71 to 28.04) ©.71t0 1.01) 0.07
19.53 . 21.03 0.93
Ageso 5421l 143 TOINALE rurgg2pe)  O4188 158 7513670 1667 1923.44) ©75t0109) 237
. . . 24.67 . . 34.68 Q.71 .
3 .
figez50 20985 o4 399552 hoeatoangey 21909 93 2681331 107 54 0 44.37) ©satooss) 002
All cause mortality . —
. 11Q00.59 1162.25 .95
- 9 :
7All ageg 753_60 B 11-61 1023180 (989,2._‘} o 122&.58) 7618_— 11853 101779?"31 (t037.16 to 1303.42 (0._8.;!_59 1:_19)_ ) -0.4_9_
., 583.0%9 . £26.47 0.931 -
A Q 4212 44 . . W 5
ge <5 241 i 631777 (53066t0629.60) 04188 4708 7315082 (o0 73t0684.32) (08291 1.045) %3
Age =50 20965 6811 2600018 20178 21909 2683232 25628 0.984

(2456.3 19 2796.9)_ ri4s

(2498.2 to 2835 5) (09020 1.073)

*Informalion pn age not availabte for 133 women in the screening arm and 81 wamen m the contrel arm among study participants of all ages.
fRare ratio catcuiated by Poisson rezrossion model after adjusting for cluster design.
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When we considered all cause mortality during the 20
year period, we saw a non-significant reduction of 5%
in the screening arm, All cause mortality rates were
1100.59 and 1162.25 per 100000 women years in
the screened and controls arms, respectively (rate ratio
.95 (95% confidence interval 0.81 to 1.10); P=0.49).
The subdivision of ali cause mortality by age (<50 and
>50) is also represented (table 3). Breast cancer deaths
comptrise less than 3% of deaths from all causes in
women in India; and hence a reduction in all cause
mortality was not expected. The cumulative all cause
mortality in the screening and control arms over 20
years is shown in supplementary figure 2.

Discussion

Statement of principal findings

We report here results of our randomised trial that
compared CBE screening with no screening. We
showed that biennial CBE performed by trained female
primary health workers significantly advanced breast
cancer cliagnosis by 16 months, and also downstaged

—— Screeming arm
----- Control arm

Age <50

Y 2456 7 8 97011121314151617 18 15

Year

Fig 2 | Cumulative breast cancer martality during 20 years of study

6

the disease with fewer stage Il or IV cancers in
screened women. Overall, CBE led te a non-significant
15% reduction in breast cancer mortality; however, a
significant reduction of nearly 30%was observed in
women aged 50 and older. [n women younger than
50, despite successful downstaging, no mortality
reduction was observed. Lack of mortality reduction
in younger women is consistent with data reported
in some mammography triats,'® and could point to
undetermined biological factors.

Participant attendance to the number of screening
rounds also appeared to be important in breast
cancer mortality reduction for women younger than
50. We found a 34% mortality reduction in this
age group if the women attended all four rounds
of screening (P<0.001). This benefit, however,
disappeared if they attended only three rounds
(mortality reduction 13%, P=0.48). For women
aged 50 and older, however, we observed mortality
reduction after attendance to three and four rounds
of screening (34%, P=0.05 and 36%, P-=0.02,
respeclively; suppiementary table 8).

Strengths and weaknesses in relation to other
studies

Two other randomised trials have compared CBE
screening with no screening.**?’ A cluster randomised
controlled trial was injtiated in Kerala, India, in 2006
where three rounds of CBE every three years was
planned to evaluate whether CBE can reduce incidence
of advanced hreast cancers and mortality from the
disease.’® Early tesults have shown a higher proportion
of early stage breast cancers in the intervention arm
than in the control arm.’® Another trial comparing
CBE screening with no screening in the Philippines
could not be satisfactorily concluded because of
unacceptably low levels of adherence,’ possibly
because of external investigators not fully anticipating
cultural and psychosocial barriers,

In our study, an excess mortality from breast cancer
was seen in the screening arm during the first few years
of screening for the total study population as well as
when stralified by age groups. Such an excess mortality
was also seen in the cervical cancer component of
this trial.”® A meta-analysis of seven breast cancer
screening trials’® suggested an excess hreast cancer
mortality up to the fifth year of streening in women
younger than 50 and in the first year in older women.
This excess was, however, not apparent in a combined
analysis of Swedish trials.*® The possible finding of
early excess cancer mortality needs exploring. The
theory of biological predeterminism (pre-existing
micrometastases before diagnosis and surgery) fails to
explain this excess mortality but could point towards
an impact of events at the time of diagnosis aud surgery
on mortality.*'

Strengths and weaknesses of this study

One crucial element of our study that led fo is
successful completion was that it was entirely
indigenous. The trial was conceived, designed and

doi: 10.1136/bmj.n256 | BMJ2021:372:n256 | i obmj
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implemented by a team based .in Mumbai and had
full understanding of the psychosocial, geopolitical,
and geographical ground reatities that influence
the conduct of complex, public health randomised
trials in low and middle income countries, Qur study
was conducted in slum areas largely inhahited by
socioeconomically disadvantaged women who often
moved residence requiring our medical social workers
ta trace their new abodes, sometimes in far flung parts
of the city. Owing to out medical social workers making
mnumerable home visits to a population that was
often mobile, we were able to achieve a satisfactory
compliance at all levels of screening, The quality of
CBE performed by our primary health workers was also
of high standard, which was confirmed by comparing
the screening findings with a specialist breast
clinician, We were also able to capture death records
of a high proportion of cases because of the three
way data linkage system. Finally, our study included
near perfect randomisation for a cluster randomised
controtled trial; all demographic and breast risk
factors were equally distributed in the screening and
control arms. Provision of timely treatment could have
helped to improve quality of life in screened woren
by preventing advanced stage disease, including local
Tecurlence,

Our study also had some limitations. Cancer
staging data were unavailable from 41 women in the
screening arm and 73 women in the control arm, This
limitation probably did not affect the study results
because the survival curves of patients with missing
staging information were similar in the screening and
conirol arms (supplemeniary figure 1). However, a
sensitivity analysis of patients with missing staging
information, inwhich alt 41 women from the screening
arm were assigned cancer stages [Tl or IV and all 73
women from the control arm were assigned to cancer
stages [ or 11, led to loss of statistical significance in
the downsiaging effect of screening. Another study
limitation was that cause of death information was
not avatlable through death .certificates and the
available documents for some women, To overcome
this limitation, three independent experts reviewed
the records of all women with breast cancer who had
died. Breast cancer was assigned as a tause of death
only when at least two reviewers concurred (213
(839%40) of 258 in the screening arm and 251 (90%) of
278 in the control ann).

Our blinded review pracess for assigning cause of
death was based on similar mechanisms used in other
screening trials.’? ** However, the possibility of some
residual uncertainty cannot be excluded; some degree
of variability is inevitable in screening trials when
death certificates are often modestly accurate and
medical records often incomplete.

We did not observe a significant reduction in all
cause mortality. But because breast cancer deaths
comprise less than 3% of all deaths in women in India,
we did not expect a reduction in all cause mortality in
our study.

b | BAMT 20213720256 | doi: 1D.1136/bm) n25¢
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Meaning of the study—possible explanations and
implications for clinicians and policymakers

Our study validates CBE as an alternative modality of
breast screening. [t demonstrates that CBE screening is
effective in reducing breast cancer mortality in Indian
women aged 50 and older without any overdiagnosis.
In our trial, we were able to use a vertical programme
with dedicated staff that was cenirally controlled.
Furthermore, women in India and in many other
low and middle income countries are relatively lean
and have smaller breasts than women in Westemn
countries. The health workers who screened women
with CBE in this {rial had passed 10th grade education
and could be trained to perform CBE within a minimal
training period (about four weeks). We believe that
CBE screening by primary health workers is replicable
in the general population, and CBE has already been
implemented in other parts of India as pilot schemes.
Our study suggests that implementation of population
screening by CBE in low and middle income countries
is feasible, provided that adequate training of
screening providers, careful monitoring, and quality of
petformance are assured.

Whether the use of CBE in low and middle income
countries at the community level can lead to a reduction
in breast cancer mortality is still unknown. Its success
can only be ascertained several years after CBE has
been implemented as public health programme,
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Supplementary Table 1:

Distribution of participants by demographic and breast cancer risk factors

Variables

Screening arm
N=75360 (%)

Control arm
N=76178(%)

Age groups 35-39 22718 (30.22) 22832 (30.00)
40-44 17311 (23.03) 17245 (22.66)
45-49 14183 (18.86) 14111 (18.54)
50-54 9422 (12.53) 9564 (12.57)
55-59 6049 (08.05) 6127 (08.05)
60-64 5494 (07.31) 6218 (08.17)
Mean age (SD) 44.84 (07.86) 44.92 (08.01)
Median (IQR) 43(Q138,Q3 50, | 43(Q138,Q3
IQR 12) 50, IQR 12)
Marital status Unmattried 295 (00.40) 454 (00.60)
Married 61584 (82.60) 62048 (82.62)
Widowed 12289 (16.48) | 12301 (16.38)
Divorced 393 (00.53) 302 (00.40)
Menstrual status Premenopausal 40361 (53.78) 40913 (53.85)
Postmenopausal | 32845 (43.77) 33456 (44.04)
Perimenopausal 1842 (02.45) 1601 (02.11)
Mean age at menarche (S.D) 13.79 (01.26) 13.85 (01.24)
Mean age at menopause (S.D) 43.36 (04.96) 43.62 (04.87)
Mean age at marrlage (S.D) 17.99 (03.89) 17.85 (03.82)
Mean age at first chlld birth (S.D) 20.82 (03.70) 20.74 (03.61)
Average number of children (S.D) 3.58 (01.61) 3.56 {01.61)
Breast feeding (%) Yes 70002(98.85) 70389 (98.64)
No 811 (01.15) 971 (01.36)
Family history of breast cancer (%) Yes 517 (00.70) 504 (00.68)
N o 73312 {99.30) 74050 (99.32)
Previous consultation for Yes 882 (01.21) 785 (01.06)
breast-related complaints (%) o 75705 (38.79) 73147 (98.94)




Supplementary Table 2:

Compliance to screening, referral and breast cancer cases detected till round 4 in

screening arm

Compliance Scr v Compliance of
Screening Eligible Women to creen Ve | ocreen +ve cases | Breast Cancers
Round Women Examined Screening ilas:/e? to referral Confirmed
%) th N (%)
One 75360 | 56985 7562 | 350 (0.61) 239 32
’ ' (68.29)
Two 74922 49012 65.42 552 (1.13) 393 55
' ’ (71.20)
Three 74211 47133 63.51 638 (1.35) 503 42
' ) (78.84)
Four 73241 | 46554 | 6352 |1024 (2.20) 819 70
' ' (79.98)
Total &/
or Mean 74433 49921 67.07 1.28 76.21 199

*One participant was considered twice because of bilateral breast cancer



Supplementary Table 3:

Breast cancers detected during 4 rounds of screening

Screen detected 32

Round One Interval cancers 26
Non- Compliers 04

Screen detected 25

Round Two Interval cancers 14
Non- Compliers 01

Screen detected 27

Round Three Interval cancers 37
Non- Compliers 03

Round Four Screen detected 30

Total 199

*One participant was considered twice because of bilateral breast cancer




Supplementary Table 4:

Compliance to active surveillance and breast cancer cases recorded

during rounds 5 - 9 in screening arm

Compllance to

Round Eligible Women Surveillance (%) Breast Cancers
Five 71886 57549 (80.06) 74

Six 70455 55310 (78.50) 75
Seven 69006 53732 (77.87) 74
Eight 67437 51951 (77.04) 67

Nine 64099 47705 (74.42) 152
Total breast cancers 442




Supplementary Table 5:

Compliance to active surveillance and breast cancer cases recorded

from round 1- 9 in control arm

Roma | Ste | aince | et
One 76178 69227 (90.88) 2
Two 75654 62763 (82.96) 38
Three 74842 59541 (79.56) 51
Four 73768 59303 (80.39) 80
Sub-tc.>tal after 4 rounds of active 151
surveillance
Five 72341 56689 (78.36) 74
Six 70914 54576 (76.96) 87
Seven 69381. 53158 (76.62) 83
Eight 67784 51427 (75.87) 81
Nine 64325 47143 (73.29) 179
Sub-tc_atal in rounds 5-9 of active 504
surveillance
Total breast cancers 655




Supplementary Table 6

Women availing breast cancer treatment at TMH and Other Hospitals

Treatment
Taken

Screening Arm (%)

l

Control Arm (%)

Pearson x?

P-value

TMH as well
as other
hospitals

413 (64.53)

399 (60.91)

Other
hospitals only

227 (35.47)

255 (38.93)

No
information

1(0.15)

Total

640

655

x2=1.717

p=0.180




Supplementary Table 7:

Cumulative breast cancer cases in Screening and Control Arm during

successive rounds

Screening arm

Contro! arm

Screening Round 1 32 | Active Surveillance Round 1 2

Screening Round 2 87 | Active Surveillance Round 2 40
Screening Round 3 129 | Active Surveillance Round 3 91

Screening Round 4 199 | Active Surveillance Round 4 151
Active Surveillance Round 1 273 | Active Surveillance Round 5 225
Active Surveillance Round 2 348 | Active Surveillance Round 6 312
Active Surveillance Round 3 422 | Active Surveillance Round 7 395
Active Surveillance Round 4 489 | Active Surveillance Round 8 476
Active Surveillance Round 5 641 Active Surveillance Round 9 655




Supplementary Table 8:

Breast cancer mortality on the basis of attendance to number of screening

rounds (3 or 4}

Screening am o ~ Control arm B
. Rate P.
No. of *crude No. of wCrude | ratio
No. of | breast | Person rate No. of | breast | Person rate (95% Value
wommen ! cancer | years (95% CI) women | cancer | years (95% cl)
deaths ° deaths Cl)
Breast cancer mortality: Screened ih all 4 screening rounds
15.726 24620 | 0.639
Age* | 24984 62 |304230.1| (13.57 | 78178 | 251 | 1019500 | (21.71 (0'5626 <0.001
to to - :
18.43) 28.04) | 776)
13.907 21.028 | 0. 661
<50 | 19206 | 43 |300187.8] (11.41 | 54188 | 158 (18.97 |(0.527 | <0.001
17.16) 23.44) | 0.830)
o 22330 | || 34684 | 0.644
5688 ,
2 50 19 |85051.27| (1652 | 21009 | 03 |268133.1 (27.54 1(0.445) 0.02
to o -
30.46) 44.37) 10.931) |
|
- - E . . b R ‘
Screening arm Contro! arm |
Rate P-
No.of |No.of |Person |*Crude|No.of |No.of |Person !**Crude ratio
women | breast | years rate women | breast | years rate | (959, | Value
cancer (95% cancer {95% cl)
deaths Cl) deaths cl)
Breast cancer mortality: Screened in 3 screening rounds
19.565 24620 | 0.795 i
' |
Age* | 19825 57 |2913315] (1469 | 78178 | 251 | 1019300 (2;1‘?1 (0.578| 0.16
to (o] -
26.76) 28.04) | 1.092) 1=
280 | 1adss | 40 |217467.3| 18394 | 54188 | 158 | 751367 | 21.028 | 0.875 | 048




16.14
17 | 73864.24 (to,

21909

93

268133.1

1 (18.97

to
23.44)

| 24684

(27.54
to
44.37)

(0.603

1.269)

0.664
(0.439

1.002)

0.05

*Information on age was not available for 183 women in screening arm and 81 women in control arm

among the total women enrolled

**Crude rate per 100000 person years. #Rate Ratio = Rate Ratio calculated by ‘Poisson regression

model ‘after adjusting for ‘cluster design'.



Supplementary Figure 1: Survival of women in whom staging information was

unavailable; 41 cases in screening and 73 cases in control arms.
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Supplementary Figure 2: Cumulative all-cause mortality over twenty years.
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Information about the linkage systems and process:

The primary collection of follow up data was done through individual household visits
by our Medical Social Workers who collected information on ~85% of incident and
death cases in the study. The rest of the data were collected through linkages with

Municipal Corporation of Greater Mumbai (MCGM) and Mumbai Cancer Registry.

The vital statistics division of the Municipal Corporation of Greater Mumbai (MCGM)
has one of the most advanced birth and death record registries in India. Records have
been validated through independent audits to be 85% complete. Records of MCGM
are computerized and available within six months of an event of birth or death. The
municipal death records were obtained every six months and were matched with the
primary trial data mentioned above. Finally, our Medical Social Workers made
individual home visits to corroborate details of women in study which were matched
with the MCGM data.

The Bombay Cancer Registry, established in 1963, is the oldest population based
cancer registry to be set up in {ndia. This registry was started with inputs from the NiH
and the Descriptive Epidemiology Unit of IARC. Subsequently, the registry staff were
further trained at the University of Tampere, Finfand under the guidance of Prof. Matti
Hakama. The Registry collects cancer related information from all major hospitals and
private nursing homes. The major cancer hospitals are visited daily, while other
hospitals and nursing homes are visited once a week. The maximum time lag between
a diagnosed case of cancer and the availability of this information at the Bombay
Cancer Registry is one week. It however takes three years for the registry to collate,
quality check and publish the data. A quality control survey conducted by Indian
Council of Medical Research (ICMR) to assess the quality and completeness of the

Bombay Cancer Registry records shows a completeness of 85.4%.

Reference:

Yeole BB. An assessment of improvement in reliability and completeness of Mumbai
cancer registry data from 1864-1997. Asian Pac J Cancer Prev. 2001;2(3):225-32.
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