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INTRODUCTION
 ¡ Screening for breast, colorectal, and cervical cancers is recommended in the US, Canada, and most European countries, 

though guideline-recommended modalities, screening age range, and screening frequency vary substantially.1

 ¡ Evidence for screening for lung cancer using low-dose computed tomography (LDCT) comes from the US National Lung 
Screening Trial of asymptomatic individuals with a substantial smoking history, which showed a 20% reduction in lung 
cancer mortality2  and the Dutch-Belgium NELSON trial, which reported CT screening reduced the risk of lung cancer–
related deaths at 10 years by 26%.3

 ¡ However, uptake of LDCT screening in the US has been very low due to barriers at the patient, physician, and healthcare 
system levels (eg, smoking stigma, fear of radiation, lack of awareness of screening guidelines among physicians and 
patients, and variable access).4,5

 ¡ A simple blood test that accurately detects cancer early and identifies its tissue of origin via measurement of tumor cell-
free DNA (cfDNA) could reduce the number of false positive results and other potential harms associated with cancer 
screening, improve the patient experience, and improve patient outcomes.6,7

METHODS
 ¡ The SUMMIT Study is designed to validate the ability of a blood test to detect multiple cancer types among a high-risk 

population undergoing LDCT for lung cancer screening, as well as in a lower risk population.

 ¡ The SUMMIT Study will also examine the implementation of an LDCT screening service, including the 
participant experience. 

Study Design

 ¡ SUMMIT is designed to enroll 50,000 participants (aged 50–77 years) into one of two study arms (Figure 1):

 ¡ Group A: Individuals at high-risk for lung and other cancers due to substantial smoking history and meet the United 
States Preventive Services Task Force (USPSTF) LDCT screening criteria or have a ≥1.3% risk of developing lung 
cancer over the next six years based on the Prostate, Lung, Colorectal and Ovarian (PLCO

m2012
) risk score.

 ¡ Group B: Individuals not meeting Group A criteria. 

 � Exclusion criteria: Participants currently receiving treatment (including watchful waiting) for an active cancer 
are excluded. 

Figure 1. SUMMIT Study Overview
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Invited participants are distributed into Group A (individuals meeting USPSTF criteria for lung cancer screening or having a ≥1.3% risk of 
developing lung cancer in the next six year per PLCO

m2012
) and Group B (Individuals not meeting Group A criteria). At all visits, Group A 

and B participants answer a questionnaire and provide a blood sample; in addition, Group A participants also undergo LDCT at Y0.
Y0: baseline visit; Y1: year 1 visit (approximately 12 months after baseline); Y2: year 2 visit (approximately 24 months after baseline); 
GP: general practitioner; LDCT: low-dose computed tomography.

Study Participants

 ¡ Participants will be identified from the records of approximately 500 general practices across sectors of North Central 
and East London (Figure 2), and are invited by letter to attend a dedicated LDCT scanning unit (Group A) or clinical unit 
(Group B).

 ¡ When participants call to schedule an appointment, likely eligibility is assessed by the phone screener and an appointment 
is scheduled at a Group A or Group B unit.  

 ¡ Consent is obtained after eligibility confirmation at the units.

 ¡ Participants will be followed for 10 years after the last participant is enrolled via medical records and the national 
cancer registry. 

 ¡ Data will be collected electronically via case report forms and participant-reported questionnaires.

Figure 2. Current SUMMIT Study Participant Coverage
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Study Objectives

 ¡ The primary objectives of the SUMMIT Study are to:

 ¡ Validate a cell-free nucleic acid blood test for detection of multiple cancers; and 

 ¡ Examine the performance of delivering an LDCT screening service for lung cancer to a high-risk population 
in London.

 ¡ Key secondary objectives are to: 

 ¡ Compare the cfDNA blood test results to LDCT results; and 

 ¡ Evaluate behavioral outcomes and participant acceptability associated with an LDCT screening programme.

 ¡ Primary endpoints for the SUMMIT Study include evaluating cancer incidence and stage at diagnosis and screening 
service performance measures. 

Study Procedures

 ¡ Group A study procedures are outlined below: 

 ¡ Participants will provide a blood sample, complete a questionnaire, and receive a baseline LDCT. 

 ¡ Current smokers will receive a smoking cessation intervention.

 ¡ At 12 and 24 months post-baseline, participants will provide a blood sample, complete a questionnaire, and if a 
current smoker, will receive a smoking cessation intervention. 

 � Participant-reported outcomes related to anxiety and quality of life will be quantified using the SF-12 and EQ-5D 
validated instruments.

 ¡ Participants with a negative baseline LDCT (without lung nodules) will be randomised at their Year 1 visit to either have 
a LDCT at 12 and 24 months or no further scans. 

 ¡ Participants with lung nodules at baseline will require follow-up scans in line with the study nodule follow-up protocol.

 ¡ Participants with abnormal LDCT findings suspicious of cancer or other significant incidental findings will receive an 
urgent referral for diagnosis and treatment.

 ¡ Group B study procedures are outlined below:

 ¡ Participants will provide a blood sample and complete a questionnaire at three study appointments (baseline, 
12 months, 24 months). 

 ¡ Blood test results will not be returned to physicians or participants in either Group A or B. 

Statistical Considerations

 ¡ The evaluation of the cfNA blood test performance will be performed using a nested case-control design: blood samples 
will be analyzed from all participants who developed any type of cancer and a randomly selected subcohort of participants 
who did not.  

 ¡ Measures of performance will include sensitivity, false-positive rate (specificity), positive predictive value, and 
negative predictive value.

 ¡ The evaluation of the implementation of a LDCT screening service, including participant experience, will be descriptive 
with summary results expressed as per 1,000 screen or percentages.

PROGRESS TO DATE
 ¡ Enrollment of the Group A cohort began in April 2019; Group B enrollment is targeted to start approximately early 2020.

 ¡ Table 1 depicts details of the 3,114 participants enrolled to date (as of August 25, 2019).  

Table 1. Currently Enrolled Group A Participant Demographic and Characteristics

No. Participants (n, %)

Total (as of 8/25/19) 3,114

Age, years

≤65 1,563 (50.2)

>65 1,551 (49.8)

Sex

Male 1,781 (57.2)

Female 1,333 (42.8)

Race/Ethnicity

White 2,290 (73.5)

Black 105 (3.4)

Southeast Asian/Chinese 192 (6.2)

Mixed Race 525 (16.9)

Not Reported 2 (0.06)

Smoking Status

Former 1,662 (53.4)

Current 1,450 (46.6)

Not Reported 2 (0.06)

Personal History of Cancer

No 2,675 (85.9)

Yes 437 (14.03)

Not Reported 2 (0.06)

Radiology Reporta

Follow-up Scanb 556 (18.89)

Urgent Referralc 164 (5.57)

aRadiology reporting not yet available/reported for all participants.
bRequired upon nodule or other abnormality identified by LDCT. 
cRequired upon abnormality suspicious of cancer identified by LDCT. 
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SUMMARY

 ¡ The SUMMIT Study is designed to determine the performance of this investigational multi-
cancer blood test compared to or combined with LDCT for identifying lung cancer, and in 
detecting cancers for which there are no effective screening tests. 

 ¡ The SUMMIT Study will evaluate the implementation of an LDCT screening programme in the 
London population.

 ¡ The SUMMIT Study may therefore inform new approaches to finding cancer early.

References

1. Ebell MH, Thai TN, Royalty KJ. Cancer screening recommendations: an 
international comparison of high income countries. Public Health Rev. 
2018;39. doi:10.1186/s40985-018-0080-0

2. National Lung Screening Trial Research Team, Aberle DR, Adams AM, et 
al. Reduced lung-cancer mortality with low-dose computed tomographic 
screening. N Engl J Med. 2011;365(5):395-409. doi:10.1056/
NEJMoa1102873

3. Koning HD, Aalst CVD, Haaf KT, Oudkerk M. PL02.05 Effects of 
Volume CT Lung Cancer Screening: Mortality Results of the NELSON 
Randomised-Controlled Population Based Trial. J Thorac Oncol. 
2018;13(10):S185. doi:10.1016/j.jtho.2018.08.012

4. Richards TB, Doria-Rose VP, Soman A, et al. Lung Cancer 
Screening Inconsistent With U.S. Preventive Services Task Force 
Recommendations. Am J Prev Med. 2019;56(1):66-73. doi:10.1016/j.
amepre.2018.07.030

5. Raz DJ, Wu GX, Consunji M, et al. Perceptions and Utilization of Lung 
Cancer Screening Among Primary Care Physicians. J Thorac Oncol. 
2016;11(11):1856-1862. doi:10.1016/j.jtho.2016.06.010

6. WHO | Guide to cancer early diagnosis. WHO. http://www.who.int/cancer/
publications/cancer_early_diagnosis/en/. Accessed July 29, 2019.

7. Ahlquist DA. Universal cancer screening: revolutionary, rational, and 
realizable. Npj Precis Oncol. 2018;2(1). doi:10.1038/s41698-018-0066-x

Sponsor: The SUMMIT Study is sponsored by University College London 
(UCL; London, England, UK), conducted by University College London 
Hospitals NHS Foundation Trust (UCLH; London, England, UK), and funded 
by GRAIL, Inc. (Menlo Park, CA, US).

Disclosures: AH reports personal fees (advisory board meetings) from GRAIL, 
Inc. outside of SUMMIT. SMJ received a grant from GRAIL, Inc. to conduct 
the study. BA, NZ, CC, SH, and A-RH are employees of GRAIL, Inc. with stock 
or options to hold stock in the company. SLQ is supported by a Cancer 
Research UK Postdoctoral Fellowship (C50664/A24460). 
KG, SJ and AH report grants outside the submitted work. 
The remaining authors have nothing to disclose.

©GRAIL, Inc., 2019. GRAIL is a registered trademark of 
GRAIL, Inc. All rights reserved.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


