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This Week's Citation Classic

Hellstrom I, Hellstrom K E, Sjogren H O & Warner G A. Demonstration of cell-
mediated immunity to human neoplasms of various histological types. Int. J. Cancer
7:1-16, 1971. [Depts. Microbiol. and Pathol., Univ. Washington Med. Sch.; Dept.
Immunol., Fred Hutchinson Cancer Ctr.; and Swedish Hosp. Tumor Inst. and Med.

Ctr., Seattle, WA]

Peripheral blood lymphocytes from 51 of 59
cancer patients were found to react in vitro
to autochthonous tumor cells, as were lym-
phocytes from 78 of 87 patients when tested
on allogeneic tumor cells of the same histo-
logical type as that of the lymphocyte
donor. Evidence for shared tumor antigens
was obtained for seven different tumor
groups, including melanomas and carcino-
mas of the colon and breast. [The SC/° indi-
cates that this paper has been cited over 720
times since 1971.]

Ingegerd Hellstrom and Karl Erik Hellstrém
Division of Tumor Immunology Fred
Hutchinson Cancer Research Center,
Department of Microbiology and
Immunology, and Department of Pathology
University of Washington Medical School
Seattle. WA 98105

March 16, 1981

"A group headed by us had published, in
1968, that lymphocytes from some cancer
patients inhibit (or kill) plated tumor cells
from the respective patients or from other
patients with the same type of tumor." We
tried to extend this work when Hans Olov
Sjogren (the brother of Ingegard Hellstrédm
and now a professor at the University of
Lund, Sweden) spent two years in Seattle
around 1970. The 1971 paper presents our
findings.

"Our results were unexpected: not only
did we observe that tumors of the same type
share antigens but also that lymphocytes
from patients with growing tumors can be as
reactive as are lymphocytes from patients
whose tumors have been removed. We be-
lieved that the shared antigens were differ-
entiation antigens,2 and attributed the
growth of tumors in the face of an immune
reaction to serum factors suppressing
('blocking") lymphocyte reactivity.

"The major reason why our paper has
been much cited is that it provides some of
the first evidence that common human
tumors (eg., carcinomas of the colon and
breast) can be recognized as foreign by the
host. The paper has also been controversial,
which contributes to the many citations,
too. Part of the controversy is due to the
fact that we had postulated that the shared
tumor antigens might be suitable targets for
diagnostic and therapeutic procedures —
'spontaneous’ human tumors were thought
not to express any such antigens. The fact
that many colleagues had difficulties
reproducing our results did not help the mat-
ter. In retrospect we believe that the conflict
of findings had a technical explanation: we
had worked with tumors of short in vitro
passage and patients only treated with
surgery, and we had exposed the target cells
to lymphocytes for two to five days, while
the work of many colleagues was carried
out slightly differently. Destruction of
tumor cells by NK (natural killer) cells pres-
ent in all lymphocyte populations was what
was primarily observed in their studies.

"Are the conclusions of our 1971 paper
valid today? We think so. Findings with the
leukocyte migration and adherence inhibi-
tion techniques have confirmed the pres-
ence of shared antigens in tumors of the
same type,®> and monoclonal antibodies to
type specific differentiation antigens have
been recently raised.* Indeed, the diagnostic
and therapeutic procedures hinted at in our
1971 paper now attract much attention, us-
ing monoclonal antibodies as tools. Even
the postulated serum factors are well estab-
lished—in the form of tumor antigens and
complexes activating suppressor T cells
(which in their turn form suppressor
factors).’

"Thus we feel happy about our 1971
paper. Of course, we would have felt even
happier, had we realized then that what was
attributed to 'cell-mediated tumor immuni-
ty' encompassed several mechanisms (T cell
killing, ADCC, NK effects) and that the 'tu-
mor specificity' of most shared differentia-
tion antigens is relative rather than ab-
solute "
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