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Cancer Research Celebrates the 50th Anniversary of the
National Cancer Act and a Future of Hope
Chi Van Dang

As an everlasting holiday gift, President Richard Nixon signed the
National Cancer Act into law on December 23, 1971, to strengthen the
United States National Cancer Institute (NCI) and to catalyze life-
saving discoveries. This year, we celebrate the 50th anniversary of the
Act as the holiday season brings a time for reflection and reasons for
hope. The galvanization of the cancer research community has led to
discoveries that have tangibly improved the lives ofmany patients with
cancer and survivors. Cancer Research published many of these
discoveries through landmark papers, which have culminated in
strategies that benefit patients. We witness in awe the progress made
for patients with cancer, and at the same time, we are humbled by the
complexity of cancer biology, human variability, and the many
remaining unmet clinical needs. Despite recent research advances,
cancer still kills about as many Americans each year as the COVID-19
pandemic to date. Cancer claims over 600,000 U.S. lives annually, that
is 600,000 entire worlds as gleaned from the Talmud adage:
“. . .whoever saves a life, it is considered as if he saved an entire world.”

The National Cancer Act authorized the NCI with the where-
withal to stimulate cancer research as a national priority. With
concerted efforts championed by the NIH, the completion of the
human genome sequence consequentially enabled implementation
of The Cancer Genome Atlas. The NCI supported cancer research
that generated tangible changes in the course of cancer in patients.
The development of tamoxifen, the identification of new DNA-
damaging therapeutics, and the discovery of oncogenes have led to
the development of targeted therapeutic strategies that result in
lasting responses in chronic myelogenous leukemia and prolonged
survival in patients with lung and breast cancer. Over 35 oncogenic
kinase inhibiting cancer drugs have been approved by the FDA. The
discovery of BRCA1 and BRCA2 as guardians of the genome
resulted in PARP inhibitors that have substantial clinical benefits.
The innovation of human papillomavirus vaccines culminated in
effective cancer prevention. Recently, the remarkable clinical
advances in immunotherapy with drugs, antibodies, and cell ther-
apies such as expanded tumor-infiltrating lymphocytes and chime-
ric antigen receptor engineered T cells have generated durable
clinical remissions that oncologists could now describe as “cures”
without trepidation. It is also notable that these advances have
been catapulted by philanthropic support for cancer research,
such as that of Stand Up To Cancer, for which the American
Association for Cancer Research (AACR) is the scientific partner,
and Cancer Research UK, among other private and institutional
philanthropists.

To further advance cancer research, the National Cancer Act also
established the NCI Cancer Centers program to support institutions
leading the way in the prevention, diagnosis, and treatment of cancer.
While funding was initially allocated for the establishment of 15
cancer research centers and local cancer control programs, there
are now 71 NCI-designated cancer centers across the country.
These centers have been at the forefront of basic, translational,
and clinical discoveries, and they serve as the point of care for
numerous patients with cancer.

Since the establishment of the National Cancer Act in 1971, notable
landmark findings have been published in Cancer Research, for
example, the identification of free circulating DNA in patients with
cancer (1), establishment of estrogen receptor status as a prognostic
marker for breast cancer (2), creation of one of the first in vivo prostate
cancer models (3), discovery of TP53 loss of heterozygosity in
colorectal cancer (4), detection of high expression of the hypox-
ia-inducible factor in human cancers (5), documentation of the
hypermethylation profile of human cancer (6), elucidation of the
tumor-promoting role of cancer-associated fibroblasts (7), and
description of arginase-producing myeloid cells (myeloid-derived
suppressor cells) that suppress antitumor T-cell function (8). As a
result of these and other advances, we now have over 17 million
(5.1% of the population) cancer survivors in the United States
compared with 3 million (1.4% of the population) in 1971. To
commemorate the 50th anniversary of the National Cancer Act,
Cancer Research has highlighted some key NCI-funded research
published in the Journal with commentaries (https://cancerres.
aacrjournals.org/).

The tangible accomplishments from the 1971 National Cancer
Act provided legislative proof of concept that further catalyzed
additional budgetary inflection points. The funding of the 21st
Century Cures Act in December of 2016 was a notable development.
The Cancer Moonshot, as part of the Cures Act, is funding
transformative cancer research to drive accomplishments in 5 years
that would usually take over a decade. This effort, launched under
the direction of former Vice President Joe Biden, resulted in
tangible outputs, such as the Human Tumor Atlas Network and
the Immuno-Oncology Translational Network that aim to define
therapeutic vulnerabilities of cancers through deep dives into the
tumor microenvironment and immunity down to the single-cell
level. These efforts among others should provide the foundation for
understanding therapeutic resistance and tumor heterogeneity.
Real-world cancer care issues are also addressed by the Moonshot
initiative that supports research in early detection strategies and
implementation science. Overall, the Moonshot has made tangible
progress on over 240 research projects to advance our options for
preventing, diagnosing, and treating cancer.

Even with all the progress achieved since 1971, there remains a great
sense of urgency for dealing with therapeutic resistance in both more
responsive cancers such as melanoma and deadly cancers that are
largely refractory to therapy, such as glioblastoma and pancreatic
cancer. Likewise, there is an urgent need to catalyze additional
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breakthroughs for childhood and rare cancers. These challenges are
cause for redoubling our efforts for another inflection point in
cancer research. We collectively cheer the establishment of the
National Cancer Act 50 years ago and now look into the future
with great hope that additional cures will come from increased
investment in cancer research. New ideas are welcomed to meet the
urgency of patients with cancer waiting for cures, such as the
establishment of the Advanced Research Projects Agency for Health
(ARPA-H), modeled after the Defense Advanced Research Project
Agency (DARPA) that was designed for high-risk high-gain
research and development of projects to serve the needs of the
Department of Defense.

DARPA efforts accomplished remarkable advances such as cata-
lyzing the creation of the internet and global positioning system,
engineering unmanned aircrafts, and creating stealth technology for
military aircrafts. Likewise, it is envisioned that ARPA-H will have
resources to deploy throughmechanisms orthogonal to the traditional
NIH peer-reviewed funding mechanisms. Unlike DARPA, ARPA-H’s
key stakeholder should be the patient with cancer rather than serving
the needs of the government. Nimbleness and the willingness to take
risks should be the driving mantra of ARPA-H if we are going to make
breakthroughs in cancer research at an unimaginable scale. We need a
concerted effort to enhance real-world cancer care and prevention
through standardizing and collecting cancer data as a national man-
date. With standardized cancer clinical data in a national database
from electronic health records, we can begin to track cancers in real-
time and glean unforeseen clues to improve cancer care and therapies.
Not only will cancer health impacts be realized through advanced
computational power and use of artificial intelligence, but economic
impacts will also materialize through data-guided use of expensive
cancer drugs and the ability to intercept cancer development early.
This data warehouse will provide the foundation for a nimble coor-
dinated national clinical trial infrastructure that enables the efficient
and rapid testing of pipeline drugs generated in many laboratories and
companies. Enhanced incentives through innovative regulatory and
budgetary practices should be provided for private-public collabora-

tions that augment cancer patient–centric interests and diminish self-
serving goals while meeting the interest of shareholders.

As we celebrate the past 50 years of cancer research, we look forward
to the next 50 years of collaborative research efforts and risk taking
for the sake of patients with cancer. Specifically, we look forward
to assessing conceptual gaps in the understanding of cancer biology
and renewed efforts to fill these gaps by developing new technol-
ogies. We also anticipate advances in the identification of patient
and tumor-specific vulnerabilities to targeted medicines and tech-
nologies enabling high-throughput preclinical functional genetic
screening for cancer dependencies in vivo. Computer science is
expected to enrich our understanding of drug sensitivity and
resistance, to innovate drugs against previously untargetable onco-
proteins, and to identify approaches to reactivate dysfunctional
tumor suppressors. We anticipate that generation of novel engi-
neering platforms, including the creation of tumor-on-a-chip, and
predictive mathematical models of cancer immunity and the micro-
biota will improve drug discoveries. New imaging technologies are
expected to be developed that predict and monitor therapeutic
responses as well as facilitate early detection. At the population
level, there is a great need to elucidate behavioral and pharmaco-
logic disease modulators, to fight obesity as a major cancer risk
factor, and to detect cancer at its earliest stages to increase early
disease intervention.

Looking back with a sense of pride, we celebrate the 50th
anniversary of the National Cancer Act and all the advances it
facilitated. To help realize a hopeful future for patients with cancer,
Cancer Research is poised to catalyze innovative research and to
disseminate research reports that continue to advance our knowl-
edge of cancer.

Authors’ Disclosures
No disclosures were reported.

Received November 4, 2021; accepted November 4, 2021; published first December
1, 2021.

References
1. Leon SA, Shapiro B, Sklaroff DM, Yaros MJ. Free DNA in the serum of cancer

patients and the effect of therapy. Cancer Res 1977;37:646–50.
2. Knight WA, Livingston RB, Gregory EJ, McGuire WL. Estrogen receptor as an

independent prognostic factor for early recurrence in breast cancer. Cancer Res
1977;37:4669–71.

3. Horoszewicz JS, Leong SS, Kawinski E, Karr JP, Rosenthal H, Chu TM,
et al. LNCaP model of human prostatic carcinoma. Cancer Res 1983;43:
1809–18.

4. Baker SJ, Preisinger AC, Jessup JM, Paraskeva C, Markowitz S, Willson
JKV, et al. p53 gene mutations occur in combination with 17p allelic
deletions as late events in colorectal tumorigenesis. Cancer Res 1990;50:
7717–22.

5. Zhong H, De Marzo AM, Laughner E, Lim M, Hilton DA, Zagzag D, et al.
Overexpression of hypoxia-inducible factor 1a in common human cancers and
their metastases. Cancer Res 1999;59:5830–5.

6. Esteller M, Corn PG, Baylin SB, Herman JG. A gene hypermethylation profile of
human cancer. Cancer Res 2001;61:3225–9.

7. Olumi AF, Grossfeld GD, Hayward SW, Carroll PR, Tlsty TD, Cunha GR.
Carcinoma-associated fibroblasts direct tumor progression of initiated human
prostatic epithelium. Cancer Res 1999;59:5002–11.

8. Rodriguez PC, Quiceno DG, Zabaleta J, Ortiz B, Zea AH, Piazuelo MB, et al.
Arginase I production in the tumor microenvironment by mature myeloid cells
inhibits T-cell receptor expression and antigen-specific T-cell responses.
Cancer Res 2004;64:5839–49.

Cancer Res; 81(23) December 1, 2021 CANCER RESEARCH5782

Dang

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/81/23/5781/3013997/5781.pdf by guest on 19 M

ay 2023



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /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 <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


