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Abstract
Documents obtained through the US Freedom of Information Act show that, in 1997, the US 
National Cancer Institute (NCI) funded an 18-year randomized controlled trial in Mumbai 
that used mortality endpoints to compare a discredited cervical screening test to no screening. 
The Mumbai trial required Indian and global health leaders to assume “no screening” would 
remain “standard care” throughout India for the duration of the trial, and thereby delayed the 
implementation of routine cervical screening among the general population of India for 18 
years. During those 18 years, more than one million women died from cervical cancer in India, 
while Pap screening became “standard care” in other developing countries. Incorrect beliefs that 
Pap screening is not feasible in developing countries provide false justification for opportunity 
costs associated with the Mumbai trial and hinder cervical cancer prevention efforts in 
developing countries, where 90% of global cervical cancer deaths occur. Those incorrect beliefs 
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also undermine World Health Organization policy guidelines, which should be corrected to 
acknowledge that good-quality Pap screening can be implemented in developing countries 
with reasonable investment. Tata Memorial Hospital and the US Office for Human Research 
Protections (OHRP) determined the Mumbai trial was unethical. That determination has 
been effectively covered up by false and misleading statements from US medical leaders. All 
surviving Mumbai trial participants, from both intervention and control arms, should finally 
receive good-quality cervical screening tests. NCI leaders should accept OHRP determinations, 
acknowledge the Mumbai trial was unethical, and apologize to trial participants.

 Keywords: Bioethics, cervical cancer, India  

Introduction
During the first half of the 20th Century, cervical cancer was the leading cause of 

cancer-related death among women in the United States(1). During the latter half of the 
20th Century, the number of American women developing and dying from cervical cancer 
declined precipitously(1). It is widely accepted that the cause of this remarkable public health 
achievement was cervical screening using the Papanicolaou cytology test, or “Pap smear.” Today, 
cervical cancer remains the leading cause of cancer-related death among women in developing 
countries(2), due to lack of access to routine cervical screening services in those countries. 
Today, 90% of global cervical cancer deaths occur in developing countries(2).

The establishment of routine Pap screening services in southern Vietnam(3) led to 
50% reductions in cervical cancer rates between 1998 and 2003(4), providing one of the first 
real-world examples of successful cervical cancer prevention in a contemporary developing 
country. The discovery of an association between the Vietnam War and cervical cancer, which 
was documented in 1996 but not published until 2004(5), provided compelling incentives to 
fix and not just study the problem of cervical cancer in Vietnam. Publication of data linking 
war to disease was delayed for eight years in an attempt to ease the process of reconciliation 
by presenting what most would acknowledge to be a remedy in advance of what some would 
perceive to be an accusation(4).

Cervical screening reduces cervical cancer incidence and mortality rates by detecting 
and treating pre-invasive cervical lesions (e.g. high-grade squamous intraepithelial lesions, or 
HSILs) before HSILs progress to invasive cervical cancers. A variety of cervical screening tests 
may be used to detect HSILs, including Pap smears, human papillomavirus (HPV) tests, and 
visual inspection with 4% acetic acid (4% VIA). Visual tests such as 4% VIA were introduced for 
cervical screening by pathologist Walter Schiller during the 1930s(6). Visual tests were largely 
abandoned after pathologist George Papanicolaou introduced the more accurate Pap smear for 
cervical screening during the 1950s(6). HPV tests for cervical screening were introduced during 
the 1990s.

Randomized controlled trials (RCTs) are considered the gold standard for generating 
scientific evidence to establish the effectiveness of health interventions. However, scientific 

evidence comes in forms other than that of RCTs. Important examples of scientific evidence 
establishing effectiveness in the absence of RCTs are provided by the US Preventive Services 
Task Force (USPSTF), which is a highly-regarded independent panel of volunteer experts. The 
USPSTF has determined that the “introduction of cervical screening to populations naïve to 
screening reduces cervical cancer rates by 60% to 90% within three years of implementation. 
The reduction of mortality and morbidity associated with the introduction of cytology-based 
screening is consistent and equally dramatic across populations”(7). On the basis of such 
scientific evidence, the USPSTF assigned its highest “A” recommendation to cervical screening 
in the absence of RCTs comparing cervical screening to no screening(8). The USPSTF also 
assigned its highest “A” recommendation to “no smoking” in the absence of RCTs comparing 
not smoking to smoking(8). Today, RCTs testing the effectiveness of either cervical screening or 
not smoking would appear scientifically unnecessary.

Because cervical screening was introduced to routine clinical practice without first 
being tested through RCTs, the year in which the effectiveness of cervical screening was firmly 
established can only be estimated indirectly. One such estimate may be obtained through 
consideration of a study of untreated HSILs that was conducted at New Zealand National 
Women’s Hospital by gynecologist Herbert Green from 1965 until 1974(9). Through his 
study, Green sought to show that untreated HSILs do not progress to cervical cancer. In 1984, 
whistleblowers working with Green published results from Green’s study which showed that 
untreated HSILs progress to lethal cancers, and that cervical screening and treatment prevented 
that progression(10). The 1984 publication led to a governmental inquiry led by Judge Silvia 
Cartwright(9). Rather than being applauded as an important contribution to medical science, 
Green’s study was censured by the Cartwright Inquiry for deliberately withholding proven life-
saving interventions(9,11). Government censure of Green’s study indicates that the effectiveness 
of cervical screening had been established well before 1984.

From 1997 until 2015, the US National Cancer Institute (NCI) funded an RCT in 
Mumbai, India. The Mumbai RCT was conducted by Surendra Shastri, Head of Preventive 
Oncology at Tata Memorial Hospital, which is the largest and most influential cancer center in 
India. The Mumbai RCT compared cervical cancer incidence and mortality rates among 75,360 
low-income women, reportedly offered four rounds of 4% VIA, to cervical cancer incidence and 
mortality rates among 76,178 low-income women offered no screening(12,13).

In 2014, scientific and ethical concerns regarding RCTs conducted in Mumbai,(12,13) 
Osmanabad,(14,15) and Tamil Nadu(16) were summarized(17) and debated (18,19). The 
Osmanabad and Tamil Nadu RCTs were funded by the Bill & Melinda Gates Foundation 
(“Gates Foundation”) and were conducted by Rengaswamy Sankaranarayanan, Head of 
Cancer Screening at the International Agency for Research on Cancer of the World Health 
Organization (WHO). Sankaranarayanan also chaired the Data Safety Monitoring Committee 
of the Mumbai RCT(12,13).

In 2017, BMJ Global Health published an article reporting additional concerns, 
discovered through the US Freedom of Information Act (FOIA), regarding the Mumbai 
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RCT(20). That article was retracted for fear of defamation litigation in English courts(21,22). 
Because BMJ had no concerns regarding the scholarship of the retracted article(22), the 
retraction was appealed to the BMJ Ethics Committee(21). As a result of that appeal, The 
BMJ invited a commissioned article regarding the Mumbai RCT. In 2018, The BMJ rejected 
the commissioned article, once again for fear of legal action. The BMJ Editor-in-Chief 
acknowledged “The crux of the problem surrounds our perceived inability to meet the legal 
requirements needed to pursue publishing”(23). Herein, we update concerns regarding the 
Mumbai RCT, including those discovered through FOIA, together with available responses to 
those concerns from Indian and US leaders.

Documents obtained through FOIA show that, in 1997, NCI funded an 
18-year RCT in Mumbai that used mortality endpoints to compare a 

discredited cervical screening test to no screening.
Unaided visual inspection/visual inspection (UVI/VI) tests are naked-eye 

examinations of the cervix performed without application of 4% acetic acid. HSILs are invisible 
to the naked eye unless 4% acetic acid is first applied to the cervix. Unlike VIA, UVI/VI does 
not detect HSILs. Therefore, UVI/VI cannot reduce cervical cancer incidence rates. The 
objective of UVI/VI was to detect cervical cancers at earlier clinical stages. The hope was that 
such “downstaging” might reduce mortality rates. However, by 1997, Sankaranarayanan had 
concluded that “the performance of unaided visual inspection is not satisfactory to consider 
this as an approach for cervical cancer control in developing countries,” because UVI/VI 
demonstrated unacceptably low detection rates for both HSILs and early-stage cancers(24).

As part of a journalistic investigation(25), one of the authors (REO) submitted FOIA 
requests that produced redacted documents related to the Mumbai RCT(26). NCI informed 
one of the authors (REO) that all copies of the initial grant application for the Mumbai RCT 
had been discarded. However, the NCI grant renewal application submitted in 1999 states 
“Of the 2 arms of the intervention trial, women in the study arm were to receive physical 
examination of the breast and teaching of BSE and visual inspection of the cervix. The visual 
examination of the cervix has now been modified…and the cervix is painted with 2% acetic acid 
before examination so as to identify more reliably acetowhite patches as suspicious. However, 
the modification was implemented a few months after the study was started. So that out of 
21,542 women in the intervention arm who were given an examination, only 15,755 women 
were screened by VIA (2% acetic acid)”(26@p.43). Documents obtained through FOIA 
contain no evidence that re-training was provided to individuals performing screening in the 
Mumbai RCT following the change in the screening test.

The 1999 NCI grant renewal application establishes that NCI funded the Mumbai 
RCT to study discredited UVI/VI, and that 5,787 women were screened with UVI/VI before 
the intervention was reportedly switched to VIA (2% acetic acid). To our knowledge, the 
performance characteristics of VIA with 2% acetic acid have not been described. However, if 2% 

acetic acid does not render HSILs visible to the naked eye, then the performance characteristics 
of VIA with 2% acetic acid would be identical to the performance characteristics of UVI/
VI. Publications from the Mumbai RCT(12,13) claim that 4% VIA was studied during all 
intervention rounds, and do not mention studying either UVI/VI or VIA with 2% acetic acid. 
In light of those omissions and discrepancies, the screening test actually studied during the 
Mumbai RCT is more reliably defined by characteristics other than its published name.

Much about the cervical screening test studied during the Mumbai RCT 
was consistent with discredited UVI/VI; very little about the test was 

consistent with 4% VIA.
As documented in Table 1 and Table 2 (both of which summarize data extracted from 

previous peer-reviewed publications), performance characteristics of the screening test studied 
during the Mumbai RCT are consistent with UVI/VI. The performance characteristics are not 
consistent with 4% VIA.

Table 1. Numbers of invasive cervical cancers (ICCs) detected during each intervention round 
of the Mumbai randomized controlled trial(12,13).

Intervention Round
Numbers of women with 
biopsy-confirmed ICCs in 

intervention arm

Numbers of women with 
biopsy-confirmed ICCs in 

control arma

First screening round 20b
8a,c

Interval cancers 7d

Second screening round 12b
28a,c

Interval cancers 12d

Third screening round 17b 14a,c

Fourth screening round Not availablee Not availablee

Abbreviation: ICC = invasive cervical cancer.
aCases of cervical cancer are detected among women in the control arm when symptomatic women with invasive 
cervical cancer seek clinical consultation.

bNumbers of biopsy-confirmed invasive cervical cancers detected in the intervention arm were obtained from Table 4 
of a 2010 publication(12).

cNumbers of biopsy-confirmed invasive cervical cancers detected in the control arm were obtained from Table 4 of a 
2010 publication(12).

dCases of cervical cancer are detected among women in the intervention arm between screening intervals when 
symptomatic women with invasive cervical cancer seek clinical consultation.

ePublications from the Mumbai randomized trial(12,13) do not report numbers of ICCs detected during the fourth 
intervention round. It is therefore uncertain whether the fourth intervention round was actually performed.
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Table 2. Detection rates for high-grade squamous intraepithelial lesions (HSILs) in Mumbai.

Study settinga Screening test 
studied

Numbers 
of women 

tested

Numbers of test-
positive women 

with biopsy-
confirmed HSILs

Detection rates 
for biopsy-
confirmed 

HSILsb

Mumbai randomized 
trial(12,13); 

First intervention round

Unaided visual 
inspection/ visual 

inspectionc
5,787d

18e 0.04%
VIA with 2% 

acetic acid 45,358d

Mumbai randomized 
trial(12,13);

Second intervention round
?f 41,354d 8e 0.02%

Mumbai randomized 
trial(12,13);

Third intervention round
?f 36,643d 18e 0.05%

Mumbai randomized 
trial(12,13);

Fourth intervention round
?f Not 

availableg Not availableg Not availableg

Mumbai  
cross-sectional(27)

VIA with 4% 
acetic acid 4,009h 34h 0.9%

Abbreviation: HSIL = high-grade squamous intraepithelial lesion; VIA = visual inspection with acetic acid.
aThe Mumbai randomized trial(12,13) and the Mumbai cross-sectional study(27) were both population-based studies.
bSo that detection rates for biopsy-confirmed HSILs from both Mumbai studies could be fairly compared, detection 
rates for both Mumbai studies were calculated in an identical manner, using the following formula: Detection rate for 
biopsy-confirmed HSILs = (# of test-positive women with biopsy-confirmed HSILs)/(# of women tested)

cDocuments obtained through the US Freedom of Information Act(26@p.43) indicate the screening tests studied 
during the first intervention round.

dDenominator values for detection rates of biopsy-confirmed HSILs in the Mumbai randomized trial were obtained 
from the following statement, published in 2010(12): “Out of 75,360 eligible women listed in the screening arm 
51,145 (67.87%), 41,354 (57.84%) and 36,643 (54.26%) women participated in the first, second and third 
screening rounds for cervix cancer.”

eNumerator values for detection rates of biopsy-confirmed HSILs in the Mumbai randomized trial were obtained from 
the following statement, published in 2010(12): “HSIL [high-grade squamous intraepithelial lesion] and LSIL  
[low-grade squamous intraepithelial lesion] cases were 18 and 62 in the first round, 8 and 49 in the second round, 
and 18 and 24 in the third round.”

fPublications from the Mumbai randomized trial(12,13) claim that VIA with 4% acetic acid was studied during all four 
intervention rounds. That claim is inconsistent with documents obtained through the US Freedom of Information 
Act(26@p.43).

gPublications from the Mumbai randomized trial(12,13) do not report numbers of HSILs detected during the fourth 
intervention round. It is therefore uncertain whether the fourth intervention round was actually performed. 

hNumerator and denominator values for the detection rate of biopsy-confirmed HSILs for VIA in the Mumbai 
cross-sectional study were obtained from numbers presented in Row 2 and Row 3 of the table labeled “Results of 
screening tests compared with final disease status established by the reference standard” in a 2005 publication(27).

For example, as documented in Table 1, during the Mumbai RCT second intervention 
round, more invasive cervical cancers were detected in the control arm than were detected 
in the screening arm. That extraordinary finding is consistent with UVI/VI, rather than 4% 
VIA, being the screening test studied during the Mumbai RCT. As documented in Table 2, 
HSIL detection rates reported from the Mumbai RCT were 18-fold to 45-fold lower than 
HSIL detection rates for 4% VIA reported from a cross-sectional study conducted by Shastri in 
Mumbai(27). HSIL detection rates from the Mumbai RCT would be considered unacceptably 
low in any other setting and indicate that the screening test studied during the Mumbai RCT 
performed throughout the RCT as UVI/VI, rather than 4% VIA.

One of the authors (EJS) presented Mumbai disease detection rates during the 2016 
Krishna Raj Memorial Lecture in Mumbai, which, along with an ensuing panel discussion 
with Tata Memorial leaders, was recorded by King Edward Memorial Hospital and posted 
online(28). During the panel discussion, Shastri falsely claimed that there were large differences 
in HSIL detection rates between his two studies because his Mumbai cross-sectional study was 
hospital-based, while his Mumbai RCT was community-based(28@1hr25min24sec). In fact, 
both studies(12,13,27) were community-based. Shastri has offered no other explanations for 
the unacceptably low disease detection rates documented during all intervention rounds of the 
Mumbai RCT.

Moreover, the design, effect, and duration of the Mumbai RCT are also consistent 
with UVI/VI being the screening test studied. The design, effect, and duration of the Mumbai 
RCT are not consistent with 4% VIA.

For example, Sankaranarayanan determined UVI/VI was “quite unlikely to achieve 
a stage shift as soon as it is introduced”(24), because cancers detected “in the initial rounds 
are likely to be relatively advanced lesions”(24). For those reasons, it appears the design of the 
Mumbai RCT scheduled four intervention rounds, rather than one. It is otherwise puzzling 
why Sankaranarayanan would initiate an RCT studying one 4% VIA screening round in 
Tamil Nadu(16) while the Mumbai RCT studying four 4% VIA screening rounds was already 
ongoing(12,13). The failure of four intervention rounds to reduce cervical cancer incidence rates 
in the Mumbai RCT(12,13), when one intervention round of 4% VIA reduced cervical cancer 
incidence rates in the Tamil Nadu RCT(16), is also consistent with UVI/VI, but inconsistent 
with 4% VIA, being the screening test studied during the Mumbai RCT. Moreover, if the Mumbai 
RCT had studied multiple rounds of 4% VIA, rather than multiple rounds of UVI/VI, then 
Shastri would have halted the Mumbai RCT by 2007, when Sankaranarayanan’s Tamil Nadu RCT 
concluded that one round of 4% VIA reduced cervical cancer incidence and mortality rates(16).

In 2017, Shastri claimed he did not halt his Mumbai RCT in 2007 because the 
Mumbai RCT employed lay health workers to perform cervical screening tests, whereas the 
Tamil Nadu RCT employed nurses to perform testing(22). Readers of this article may judge 
for themselves whether it is scientifically necessary and ethically humane to use unscreened 
control groups and mortality endpoints (rather than HSIL detection rates) to compare training 
requirements for cervical screening tests.
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The discredited cervical screening test studied during the Mumbai RCT 
may not actually have caused downstaging, and therefore may not  

have actually reduced cervical cancer mortality rates.
Effects cannot result from causes that do not exist. Cervical screening did not cause 

incidence-rate reductions in the Mumbai RCT. Therefore, incidence-rate reductions could not 
have caused mortality-rate reductions in the Mumbai RCT, because incidence-rate reductions 
did not exist. If cervical screening did not cause downstaging in the Mumbai RCT, then cervical 
screening could not have caused mortality-rate reductions in the Mumbai RCT, because 
downstaging did not exist.

In fact, cervical screening may not have caused downstaging in the Mumbai RCT. 
Statistical methods used in the Mumbai RCT are not described in detail sufficient to verify 
whether significant downstaging actually occurred. Also, staging data was missing from 59 
patients(13). That missing data might have indicated that downstaging did not actually occur. 
Moreover, documents obtained through FOIA disclose substantial unexplained discrepancies, 
documented in Figure 1 and Figure 2, between staging data submitted to NCI in 2004 and 
staging data published in 2010. None of those discrepancies were acknowledged in publications 
from the Mumbai RCT(12,13). All of those discrepancies (instead of 50%, as might be 
expected) support the hypothesis that the discredited intervention studied caused downstaging. 
None of those discrepancies (instead of 50%, as might be expected) weaken that hypothesis. 
Taken together, those discrepancies suggest that data may have been manipulated to create the 
appearance that downstaging had occurred. 

Discrepancies suggestive of data manipulation were previously reported regarding 
Sankaranarayanan and Shastri’s Osmanabad RCT(29,30). However, because the Osmanabad 
RCT was funded by the Gates Foundation, rather than by the US Government, the Osmanabad 
RCT is not subject to oversight by the US Office of Research Integrity (ORI). In 2015, one of 
the authors (EJS) communicated allegations of data falsification regarding the Mumbai RCT to 
ORI(31), which initiated an investigation. When ORI determines that research misconduct has 
occurred, it publishes its determinations in the US Federal Register. When there is no finding of 
research misconduct, there is no public notice and ORI records remain confidential. One year 
after ORI initiated its investigation, no determinations regarding the Mumbai RCT had been 
published in the US Federal Register. Subsequently, one of the authors (EJS) submitted a FOIA 
request that produced redacted documents pertaining to the ORI investigation of the Mumbai 
RCT(32). Those documents state that “many factors were responsible” for the observed 
data discrepancies(32). However, because all responses to ORI from Tata Memorial had 
been redacted from the documents obtained through FOIA(32), none of the “many factors” 
responsible for observed discrepancies are specified. NCI leaders declined to comment on those 
substantial data discrepancies(21). To date, no public explanations have been offered for the 
discrepancies documented in Figure 1 and Figure 2.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Discrepancies in intervention arm suggestive of data manipulation  
Percentages of early-stage cancers are lower in data submitted to the US National Cancer Institute in 

2004 (upper table)(26;@p.255) compared to data published in 2010(lower table; ©2009 UICC)(12). All 
discrepancies (instead of 50%, as might be expected) support the hypothesis that the intervention studied 
caused downstaging. No discrepancies (instead of 50%, as might be expected) weaken that hypothesis. 
Reasons for discrepancies in total numbers of cases during each screening round are unknown. In 2017, 

US National Cancer Institute leaders declined to comment on any of those discrepancies(22).  
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Incorrect beliefs that Pap screening is not feasible in developing 
countries, which provide false justification for opportunity costs 

associated with the Mumbai trial, undermine global cervical cancer 
prevention efforts and WHO policy guidelines.

In order to rationalize unscreened control groups in the India RCTs, 
Sankaranarayanan and Shastri stated “we applied the principle that whenever a new intervention 
is evaluated, it is compared to the standard care existing in the country and only subsequently 
should it be implemented as a public health policy”(18). That principle required leaders at Tata 
Memorial, WHO, and NCI to assume “no screening” would remain “standard care” throughout 
India for the duration of the Mumbai RCT(17). In 2017, Shastri stated “We are most gratified 
that the Government of India has introduced countrywide [vinegar-based] cervical screening 
since August 2016”(21), confirming that “no screening” remained “standard care” throughout 
India for the 18-year duration of the Mumbai RCT. During those 18 years, more than one 
million women died from cervical cancer in India(2), while Pap screening became “standard 
care” in developing countries such as Vietnam(3,4). Opportunity costs were also associated with 
Herbert Green’s study of untreated HSILs conducted in New Zealand(10). Consistent with his 
incorrect belief that HSILs do not progress to cervical cancer, Green actively opposed a national 
cervical cancer screening program that had been proposed as early as 1959, thereby delaying 
implementation of nationwide cervical screening in New Zealand for 32 years(11). During that 
time, more than 3,000 New Zealand women suffered avoidable cervical cancers(11).

Economist Paul Krugman has referred to “zombie arguments” as arguments that have 
been proven wrong and should be dead, but that keep shambling along because they serve a 
political purpose(33). One such zombie is the argument that Pap screening is not feasible in 
developing countries. One of the political purposes of that zombie argument may be to provide 
false justification for opportunity costs associated with the Mumbai trial.

Any suggestion that Pap screening might be feasible in developing countries would 
imply that large numbers of Indian women died needlessly from cervical cancer between 1997, 
when the Mumbai RCT began, and August 2016, when the Government of India authorized 
countrywide cervical screening. Perhaps by coincidence, it has become difficult to suggest that 
Pap screening is feasible in developing countries. That evolution is documented in the writings 
of Sankaranarayanan and Shastri.

In 1996, Sankaranarayanan wrote “The logistics of implementing visual cervical 
inspection in public-health-service settings are considerable, and may not be much inferior to that 
required for a cytology programme”(34). In 2005, Sankaranarayanan and Shastri concluded, in 
the context of their Osmanabad RCT, “Our results clearly show that good-quality cytology can 
be implemented even in a rural setting of a developing country with reasonable investment”(14). 
Their 2005 conclusion, which is observably true, is corroborated by evidence from developing 
countries throughout Asia, Africa, and the Americas. Pap screening programs have been 
operational in Latin America since the 1970s(35). Pap screening is operational in Vietnam(3,4). In 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Discrepancies in control arm suggestive of data manipulation. 
Percentages of late-stage cancers are lower in data submitted to the US National Cancer Institute in 2004 (upper 

table)(Error! Bookmark not defined.;@p.256) compared to data published in 2010(lower table; ©2009 
UICC)(Error! Bookmark not defined.). All discrepancies (instead of 50%, as might be expected) support the 

hypothesis that the intervention studied caused downstaging. No discrepancies (instead of 50%, as might be 
expected) weaken that hypothesis. Reasons for discrepancies in total numbers of cases during each health 

education surveillance round are unknown. In 2017, US National Cancer Institute leaders declined to comment 
on any of those discrepancies(Error! Bookmark not defined.).  
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2001, African leaders concluded “95% of institutions at all health care levels in East, Central, and 
Southern African countries had the basic infrastructure to carry out Pap screening”(36).

Remarkably, in 2001, Sankaranarayanan summarily contradicted the conclusions of 
those African leaders with the zombie argument that “Many low-income developing countries, 
including most in sub-Saharan Africa, have neither the resources nor the capacity for their 
health services to organize and sustain any kind of screening programme”(37). Perhaps more 
remarkably, Shastri contradicted his own conclusions from 2005(14) with the zombie argument 
he offered in 2014 as the rationale for his Mumbai RCT: “Because Pap smear screening is 
not feasible in India, we need to develop effective alternatives”(13). Incorrect beliefs that Pap 
screening is not feasible in developing countries produce gratuitous obstacles against the transfer 
of lifesaving Pap screening to precisely those areas of the world where 90% of cervical cancer 
deaths now occur(38).

In 2009, writing in praise of the Osmanabad RCT, NCI HPV expert Mark Schiffman 
advocated that developing countries bypass Pap screening and VIA in favor of HPV screening(39). 
However, Schiffman conceded in 2011(40), and again in 2017(41), that HPV tests remain too 
expensive for implementation in developing countries. Schiffman does not recommend 4% VIA 
for developing countries “because of its inaccuracy”(42). Nevertheless, Schiffman declined an 
invitation to endorse Pap screening for developing countries(41,43), underscoring how difficult it 
has become even for global health experts to counter zombie arguments.

Zombie arguments that Pap screening is not feasible in developing countries are 
incorporated into WHO policy guidelines, which incorrectly claim “In low- and middle- income 
countries, because of the high cost of setting up screening programmes based on cytology, 
coverage of screening is very low and alternative screening methods are needed”(44@p.1). In 
truth, Pap screening is feasible in developing countries, while HPV screening is not(40,41). 
Nevertheless, WHO policy guidelines recommend HPV screening, but not Pap screening, for 
developing countries(44). By default, VIA, which the world abandoned for Pap smears during 
the 1950s, has become the only feasible screening test recommended for developing countries 
by WHO policy guidelines. During the 1950s, VIA was abandoned due to justified concerns 
regarding its accuracy. As documented in Table 1 and Table 2, quality management for visual 
screening accuracy can be problematic even in the hands of experts such as Shastri.

Both Tata Memorial Hospital and the US Office for Human Research 
Protections (OHRP) determined that the Mumbai RCT was unethical.

In 2009, the Tata Memorial Scientific Review Committee “expressed concern that this 
trial [i.e. the Mumbai RCT] is unethical for control arm in view of the report submitted by Dr. 
Shastri. The control arm may be stopped”(26@p.398). For unknown reasons, the control arm 
was not stopped. In 2011, one of the authors (EJS) submitted concerns regarding the Mumbai 
RCT to the US Presidential Commission for the Study of Bioethical Issues(45,46) and to the 

US Office for Human Research Protections (OHRP)(47). The Presidential Commission, 
which had been tasked by President Obama with reviewing global human subjects protections 
following scandalous disclosures regarding unethical studies of syphilis in Guatemala(48), did 
not address those concerns. OHRP conducted an investigation and in 2012 determined that 
informed consent was not obtained from RCT participants(49). Therefore, the Mumbai RCT 
was, by definition, unethical.

OHRP discovered substantial discrepancies between the informed consent form 
submitted with NCI grant applications and the informed consent form actually used during the 
Mumbai RCT(49). The informed consent form submitted to NCI included information that 
Pap smears are standard cervical screening procedures in “developed countries;” that Pap smears 
are available in India; and that women could obtain Pap smears on their own if they did not 
wish to participate in the Mumbai RCT(49). However, such critical information was missing 
from informed consent forms actually used in the Mumbai RCT(49). NCI Director Harold 
Varmus was copied on OHRP correspondence with Tata Memorial(49). In 2013, one of the 
authors (EJS) communicated additional concerns to Varmus(50).

In 2012, in response to OHRP determinations, the Tata Memorial Institutional 
Review Board (IRB) voted unanimously to finally inform Mumbai RCT participants about 
differences between Pap smears and no screening, and to offer cervical screening to women in 
the control group(51). The corrective actions undertaken by the Tata Memorial IRB effectively 
ended the Mumbai RCT and prevented the embarrassment of OHRP, rather than Tata 
Memorial, halting the RCT. OHRP subsequently closed its investigation after concluding its 
prior determinations had been adequately addressed(52). Sankaranarayanan and Shastri have 
defended the ethics of the Mumbai RCT by claiming that corrective actions taken by the Tata 
Memorial IRB adequately addressed OHRP determinations(18). Ignored by their claim is that 
ethical informed consent must be obtained before a study begins, and not when a study ends.

Regardless OHRP determinations, it appears that the establishment and maintenance 
of unscreened control groups in the Mumbai(12,13), Osmanabad(14,15), and Tamil Nadu(16) 
RCTs required unethical informed consent(17). If women recruited for the Mumbai RCT 
had been informed that UVI/VI was an unsatisfactory intervention for cancer control(24), 
they would have declined to participate in the intervention arm. If women recruited for the 
Mumbai, Osmanabad, and Tamil Nadu RCTs had been adequately informed of the simple 
truth that cervical screening would lower their risk for death from cervical cancer, they would 
have declined assignments to unscreened control groups(17). Suggestions that women would 
knowingly choose more death, instead of more life, are implausible(19). It is correspondingly 
difficult to presume that the Osmanabad and Tamil Nadu RCTs were not compromised by 
the unethical informed consent that compromised the Mumbai RCT(17). However, the 
Osmanabad and Tamil Nadu RCTs were funded by the Gates Foundation, rather than by the 
US Government, and are therefore not subject to oversight by OHRP.
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Tata Memorial and OHRP determinations have been effectively covered 
up by false and misleading statements from US medical leaders.

In 2012, one of the authors (EJS) shared OHRP determinations(49) with the office 
of US House Democratic Leader Nancy Pelosi, whose Senior Health Policy Advisor, Wendell 
Primus, arranged a conference call among NCI leaders and staff of the US House Energy 
and Commerce Committee, which oversees NCI budgets. Subsequently, one of the authors 
(EJS) submitted FOIA requests that produced redacted documents related to that conference 
call(53). Those documents indicate that NCI leaders slandered the professional reputation of 
one of the authors (EJS) by falsely characterizing him to Congress as a whistleblower “whose 
views were not in the mainstream” and who “believes that Pap smears are the only proven 
approach to detecting cervical cancer”(53@p.10). The ad hominem criticism may have 
represented an attempt to discredit otherwise plausible whistleblower allegations.

NCI leaders assured Congress “there were no issues with the science” of the Mumbai 
RCT(53@p.10). NCI leaders did not inform Congress that science had established the 
effectiveness of cervical screening, compared to no screening, long before the Mumbai RCT 
began, or that the Mumbai RCT studied an intervention that science had discredited before 
the RCT began. NCI leaders assured Congress “It is worthwhile to note that OHRP did 
not recommend that the trial be stopped”(53@p.9). In fact, that embarrassment was spared 
only because the Tata Memorial IRB stopped the Mumbai RCT in response to OHRP 
determinations. NCI leaders assured Congress “We have reviewed the translated version of the 
14-page consent form and are confident that the women were informed to the extent possible. 
Most of the women were illiterate”(53@p.9). It is implausible that a 14-page written consent 
form can adequately inform illiterate women. Moreover, NCI leaders did not inform Congress 
that OHRP had discovered substantial discrepancies between the informed consent form 
submitted with NCI grant applications and the informed consent form actually used during 
the Mumbai RCT(49). Nevertheless, NCI leaders left Congressional staff “glad to be fully 
informed, and gratified to learn that the study has had such positive impacts”(53@p.10).

In 2013, 6 years after the Tamil Nadu RCT had reported that a single round of 4% 
VIA reduced cervical cancer mortality(16), the Mumbai RCT reported that four rounds of 
4% VIA reduced cervical cancer mortality. Despite the superfluous nature of the Mumbai 
RCT results, NCI leaders declared those results to be “amazing,” “remarkable,” and “very 
exciting”(54). Shastri, who had written in 2005 “Our results clearly show that good-quality 
cytology can be implemented even in a rural setting of a developing country with reasonable 
investment”(14), declared in 2013 “It’s just not possible to provide Pap smear screening in 
developing countries”(54). Although NCI Director Harold Varmus had previously been directly 
informed of OHRP determinations(49,50), NCI leaders in 2013 declared to mainstream media 
“We looked at the [Mumbai RCT] ethics very carefully and felt them to be sound”(54). The 
results of the Mumbai RCT were first announced at the 2013 annual meeting of the American 
Society of Clinical Oncology (ASCO)(54). Despite OHRP determinations, ASCO President 
Sandra Swain also defended the ethics of the Mumbai RCT, declaring “There really was no 

wrongdoing there. They have no screening anyway”(54), apparently overlooking that the 
Mumbai RCT required “no screening” to remain “standard care” throughout India from 1997 
until 2015.

In 2014, the Journal of the National Cancer Institute published the results of the 
Mumbai RCT(13), with no acknowledgement that OHRP had determined that those results 
had been obtained without the informed consent of RCT participants. Despite OHRP 
determinations, Shastri received the 2014 ASCO Humanitarian Award for his role in the 
Mumbai RCT(55). In 2017, despite Tata Memorial(26@p.398) and OHRP determinations 
that the Mumbai RCT had been unethical, the Supreme Court of India declared that 
women had given their voluntary informed consent to participate in the Mumbai(12,13), 
Osmanabad(14,15), and Tamil Nadu(16) RCTs, and dismissed public-interest litigation filed 
on behalf of vulnerable study participants(56).

Conclusion
Although Herbert Green’s study of untreated HSILs was censured by the Government 

of New Zealand in 1988,(9) denialism and incorrect beliefs that Green did no wrong continue 
to this day.(11,57) New Zealand gynecologist Ron Jones has suggested that denialism will 
persist until medical leaders, and not only political leaders, acknowledge and apologize for the 
unnecessary suffering and deaths which resulted from that study(57). In 2017, 33 years after 
Jones and colleagues published their whistleblowing report(10), the Royal Australian and 
New Zealand College of Obstetricians and Gynaecologists apologized to the women involved 
in Green’s study(58). It was the first public apology offered by any of the medical institutions 
involved in the study. Whether denialism regarding Green’s study will persist following the 2017 
apology remains to be seen.

NCI leaders should accept OHRP determinations, acknowledge that the Mumbai 
RCT was unethical, and apologize to RCT participants. Otherwise, influential individuals and 
groups in the medical profession may continue to deny painful truths and perpetuate incorrect 
beliefs regarding the Mumbai RCT. For example, incorrect beliefs that Pap screening is not feasible 
in developing countries may be perpetuated, to the detriment of women’s health throughout 
the world. WHO guidelines should therefore be corrected to acknowledge that “good-quality 
cytology can be implemented even in a rural setting of a developing country with reasonable 
investment”(14). That correction will advance global cervical cancer prevention efforts.

All surviving Mumbai RCT participants, from both intervention and control arms, 
should finally receive good-quality cervical screening tests, as documented by biopsy-confirmed 
HSIL detection rates. In 2015, Tata Memorial did not respond to inquiries, submitted 
under India’s Right to Information Act, regarding how many women from the control arm 
were screened following the close of the Mumbai RCT(59). The science and ethics of the 
Osmanabad(14,15) and Tamil Nadu(16) RCTs should be reviewed. However, the Tamil Nadu 
and Osmanabad RCTs, because they were funded by the Gates Foundation and not by the 
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US Government, are not subject to oversight by OHRP, FOIA, or ORI. In 2017, the Gates 
Foundation declined to comment on published concerns regarding the Osmanabad and Tamil 
Nadu RCTs(22). Therefore, as previously suggested(19), NCI HPV expert Mark Schiffman, 
who praised the Osmanabad RCT(39), should be invited to explain whether the implausible 
conclusion of the Osmanabad RCT -- that good-quality Pap screening does not prevent cervical 
cancer(15) -- is scientifically valid. If that implausible conclusion is scientifically invalid, then 
review of the science and ethics of the Osmanabad RCT by the New England Journal of 
Medicine may be appropriate.

Former World Bank economist William Easterly observed “poor people die not 
only because of the world’s indifference to their poverty, but also because of ineffective efforts 
by those who do care”(60). Lessons learned in Vietnam suggest that global cervical cancer 
prevention efforts will become more effective if global health leaders and researchers embrace 
a commitment to the definitive public-health goal of “improving health outcomes as rapidly 
as possible among as many people as possible” and assimilate the policy implications of that 
commitment(4). An online Delphi Exercise may facilitate such assimilation(61).
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