
100 Classics from
the New England Journal of Medicine

-. ----- .

Recently, we identified the 100 most-
cited papers of all time, 1 and indicated
which of them were the subjects of Cita-
tion C[a~~i~~’”2 ~omment~ries. we now

plan to publish a series of essays listing
the most-cited articles from several lead-
ing multidisciplinary or multispeciaky
journals. Publication of these lists con-
stitutes an open invitation to the authors
of these Citation Classics to submit com-
mentaries if they have not done so al-
ready. Simultaneously, we are sending
letters of invitation to the authors in-
volved.

This essay examines the classic arti-
cles published by the New England Jour-
nal of Medicine (NEJM). Numerous
studies have shown this journal to be one
of the most influential medical journals
in the world. Indeed, it ranks among the
highest impact journals regardless of dis-
cipline.

Of the thousands of articles published
in NE./M since its inception in f812,
many hundreds would qualify as Citation
Classics. Table 1 shows the frequency
distribution for the 3,100 papers from
NEJA4 cited 50 or more times between
1961 and 1982. Over 250 papers have
been cited at least 200 times.

NEJM is famous for the “Ingelfinger
rule.” The present editor, Arnold Rel-
man, believes that NEJM is so well-re-
spected because of his strict enforce-
ment of the rule, among other reasons.
Formulated by his predecessor, Franz
Ingelfinger,s the rule prohibits prior dis-
closure to the media of papers submitted
to NEJM. When an author submits a
paper, he or she may no~ disclose its
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substance prior to publication in NEJM.
The rule undoubtedly protects the
“newsworthiness” of NEJM. Presum-
ably, it also protects the public. Other-
wise, we might be misled by reports that
had not been rigorously refereed by
medical experts.1 The Ingelfinger rule
has been the subject of considerable de-
bate,s-1~ too extensive to be reviewed
here. The public visibility of NE.JM was
recently reinforced when “Bud” Relman
was interviewed by Hugh Downs on
20/20, an American television “maga-
zine. ”

The 100 most-cited articles from
NEJM are listed alphabetically by first
author in Table 2. Column A shows the
number of citations we found for each
paper in Science Citation Indexn (SCP )
from 1961 to 1983. These papers were
cited at least 270 times during this peri-
od. For the papers published before
1961, we added data from the recently
pubfished 1955-1964 SCZ cumulation.
Additional Citation Classics published in
the first half of the twentieth century will
be identified when our source data base
is extended even further to include
pre-1955 material. Many of these could
also be identified by limiting the analysis
to citation data in the 1955-1964 SC1
cumulation. In fact, a list of the 250
most-cited publications for that period is
included in the introductory Guide and
Lists of Source Publications I to the
cumulation. We’ll discuss these classics
in the near future.

An asterisk in column B of Table 2 in-
dicates that the paper has already been
featured as a Citation Classic in Current
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Table 1: Cilation frequency distribution, 1%1-1982 SCP,
for NEJM articles with 50 or more citations. A = nmnber
of citations. B=numberd items receiving that “umber of
citatiO”s. C=percent of group.

A B c

3 SIX) 17 .6
4CK-4W 13 .4
39-399 23 .8
W-349 29 .9
2W299 48 1.6

2W249 130 4.2

15+199 242 7.8

1(X-149 627 20.3
75-99 734 23.8
50-74 f222 39,6

3085 103.0

Contentsa (CC@). The issue number,
year, and edition of CC in which the
commentary appeared are shown in pa-
rentheses. Of the 23 Citation Classics in-
cluded, all but one appeared in
CC/Clinical Practice. In addition, they
were mentioned in the list of Citation
C[assics published each week in six CC
editions.

ISI”’s many detailed studies of NEJM
confirm in many ways its importance to
clinical practice and research. In unpub-
lished article-by-article analyses, we
have examined the many components of
the impact of such journals as NEJM,
Lancet, British Medical Journal, Journal
of the Amen”can Medical Association,
A nna[s of Internal Medicine, etc. These
analyses confirm that letters to the
editors of medical journals play an im-
portant role in the progress of medicine.
David Spodick, St. Vincent Hospital,
Worcester, Massachusetts, and Robert
Goldberg, University of Massachusetts
Medical School, have recently done an
interesting analysis of the four basic
types of such correspondence-letters
concerning articles, those concerning
editorials or essays, letters about letters,
and letters presenting cases or original
investigations. 12

In the future, we intend to publish a
separate analysis of most-cited “letters. ”
The difficulty of doing so is complicated
by the ambiguity of the term “letters.”
For example, “letters to the editor” of
Nature report original research. There
are also “letters” journals in physics,
chemistry, etc. Then there are the corre-

spondence sections of many weekly
journals such as Science, NEJM,
Lancet, etc. We believe that SCZ is the
only indexing or abstracting service that
indexes alf of these items comprehen-
sively. And the large number of citations
to these letters can affect the impacts we
calculate for journals, especially those
with large correspondence sections,
such as NEJM and Lancet.

In Table 3 we have provided the
chronological distribution of the papers
in this study. It is surprising how many of
them were published in the 1970s. How-
ever, the dynamics of the literature ex-
plosion are such that the old is rapidly
displaced by the new literature. A differ-
ent method of analysis is needed to prop-
erly identify the Citation C[assics for
each year of the older literature. Most of
the classics in Table 2 are core papers in
1S1 research fronts. For example, the
most-cited paper, by D. S. Fredrickson
and colleagues, was part of the core
literature of a research front entitled
“Metabolic derangements and clinical
mpects of apolipoprotein disorders”
included in our 1983 Index to Research
Fronts in ISI/BIOMEDm. 13 A more de-
tailed discussion of Fredrickson’s paper
follows here.

Table 4 lists the countries where the
mthors of the most-cited papers in this
study are based. For US papers, we also
show the number of authors from indi-
vidual states. As the official publication
of the Massachusetts Medical Society, it
[s not altogether surprising that so many
VEJM papers are by authors from that
late. In fact, all are from the city of
Boston. With the exception of one au-
thor from Connecticut, however, no
other New England state is represented.
A much more detailed study would be
needed to determine if there is a ‘“bias”
n publications selected by this journal
>f international impact,

The oldest article in Table 2 was pub-
.ished in 1948 by a team of researchers
~rom the Children’s Medical Center,
Boston: S. Farber, L.K. Diamond, R.D.
Vlercer, R.F. Sylvester, and J.A. Wolff.
rhe article describes the effects of
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Table 2: Most-tiled articles from NEJM, 196! -1982 .SCJ” in alphabetic order by firsl author. Asterisks indicate articles with

C;ta t(on C[assfc., TMcommentaries. Tbe issue number, year, and edition of Current Con fenr.r” m wh!ch these commentates

appeared are in parentheses A=mtal cwati.ns, 1961-1983 sCI. B =bibbogmphk data.

A B

358 Adams R D. Fbher C M, H.kbn S, Ojemamn R G & Sweet W H. Symptomatic occult hydmcepbalus with
“normal” cerebrospinal-f luid pressure. N.CJM 273.117-26, 1965. Mass Gen. Hosp.: Harvard Med. Sch.,
Boston, MA, Mililary Hosp.: Nal. Univ., Bogota. C’olombk+

380 “Abcnberg A C & Blocb K J. Immunoglobulins on tbe surface al neoplastic lymphocytes. NEJM
287.272.fi, 1972. Harvard Univ.; Mass. Gen, Hosp., Boston, MA. 124/82/CP)

380 “Alfrey A C, LeGandre G R & Kaebny W D. Tbe dialysis encephalopathy syndrome. NEJM
294:18.-8, 1976, LJni,. Colorado Med. Ctr., Denier, CO. (7/83/CP)

584 Bablor B M. Oxygen-dependent microbial killing by pbagocytes. NJ+JM 298:659-68, 1978. New Engl. Med. Cm
Hosp. and Tufts Univ. Sch. Med., Boston, MA.

628 “Baefmer R L & Nmtban D G. Quantitative nitroblue tet~azolium test m chronic granulomakms disease. NEJM
27&974.6, 1%8. CbilrJren,s Hosp. Med. Ctr.: Har, ard Med. Sch., Bostom MA. (44/82/CPI

6h3 BmI R C, Zbm B, Borsos T & R.pp H I. BCG and cancer, NFJA4 290.1413-20: 1458-69, 1974. NIH, NC1,
Bethesda, MD.

399 Beller G A, Smfth T W, Abelmann W H. Haber E & Hood W B. Dig]lalis mmx]cation. NUM
284:989-97, 1971. Boston City Hosp; Mass. Gen. Hosp.: Hanard Med. Sch., Boston, MA,

330 Bemffxen H H, Hedfey.Whyte J, Chft B & Laver M B. Impaired oxygenation in surgical patients during general
anesthema with controlled ventdalion NEJM 269:9’4 1-6, 1963. Harvard Mcd Sch., Boston. MA,

432 Bonadomm G, Btunamolfmo E, Valaguma P, Rossf A, Bmgnatelll L, Brambfff.a C, De hna M, Tanchd G,
Bajetta E, Mmumecf R & Veroned U. Combmation cbemotberapy m an adj m ant trealment in operable
breaw cancer. NFJM 294:405-10, 1976. 1s1. N.. Tumori, Milan, Italy.

4.?n Borer J S, Bacharacb S L, Green M V, Ken@ K M, Epstefn S E & Jobmto” G S. Re.1-time radicm”cbde
cineangiography in lbe nonmvasive evaluation of global and regional left \ entricular function at rest and
during exercise in palients with coronary-artery disease. NEJM 296,839-44, 1977, NIH, NHLBI,
Bethesda, MD.

376 “Boyd A E, Lebovltr H E & PfeHfer J B. Stimulation of human-growth-hormone secretion by L-dopa. NFIM

283:1425.9, [970. Duke Unn. Med. Cfr.. Durham, NC. (33/82/CP)

287 Brady R O, Gal A E, Bradley R M, Martensson E, Wmsbaw A L & Laster L. Enzyma(ic defect in Fabry’s
discmc. N.5JM 2761163-7, 1%7, NIH, NINI)B, NIAMD, Bethesda, MD.

497 Brescfa M 1, Cfmfrm 1 E, Appel K & Hurwlch B 1. Cbmnic hemodlalysis using wnipuncture and a surgically
created arlrr,ovenous fM1ula. NFJM 275: IOR9-92, 1966. Vet. Admin. Hosp., Bronx, NY,

325 Broder S, Humphrey R, Dunn M, Bfnckmm M, Meade B, Goldman C, Strober W & Waldmann T. Impaired
synthesis of polyclonal (non-pa rapmtem) immu”oglob”hns by circulating lymphocytes from patienls wltb
mufllple myeloma. NAJM 293:887-92, 1975. NIH, NCI, Bethesda: lobns Hopkins Univ., Baltimore, MD.

288 Brouet J.C, Ffandrln G & Selfgmmm M. [ndtcations of the tbymus-derived nature of the proliferating cells III
six patients with Sczary’s syndrome. NEJM 289:341-4, 1973 Hop St. -Lo”is, Paris, France.

.5(M “Brunner H R, Lamgh 1 H, Baer L, Newton M A, Goodwfn F T, Krakolf L R. B.rd R H & B“hler F R. Essential
hypertension. renin and aldostcrone, heart attack and stroke. NEJM 286441.9, 1972, C<,lumbia umv,, cdl,
Physic. Surg,: Presbyterian Hosp., New York, NY, 140/821CP)

685 Buhler F R, L8rsgb J H, Baer L. Vaugfun E D & Brumer H R. Propranolol inhibition of renin secretion.
Nk7M 287:120%14, 19~2, Crdunbia U.,.., COO, Physic, Surg,, Presbyterian Hosp.. New York, NY.

3S2 Cahffl G F. Slarvrdion in man, NFJ.M 282:668-75, 19”(). Har, ard Med. Sch.: Diabetes Fdn,, Inc.; Peter Bent

Brigham Hosp., Boston, MA

598 Cfaman H N. Corticosteroids and Iymphoid cells. NEJM 28738$97, 1972. Unn. Colorado Sch Med.,

Denver, CO.
329 Clements J A, Plamker A C G, Tlemey D F, Hobel C J, Cree.sy R K, Margoffs A J, Tbfheaub D W, Tooley W H

& Oh W. Assessment of the risk of the resplrdtorj-dls[ress syndrome by a rapid test for surfactant in amniotic
fluld NEJM 286 IOTT-81, [972. Uni,. California. %“ Francisco & LOS Angeles, CA.

339 “Cohen A S. Amyloidosis. NJJM 277:522-30, 1967. Boston Univ. Sch. Med., Boston, MA, (21/83,CP)
286 Cohen S & H4rrfs L D. Does hiatus hernia affect competence of [be gastroesophageal sphincter,! NELLf

2841053-6, 1971 Univ Hosp., Boston [J”i>. Sch Med., Bosmm MA.
587 Cc.tzfas G C, Pnpavasffiou P S & Gellene R. Modification of Parkinsonism-chronic treatment wllh L-dopa.

NEJM 280:337-45, 1%9, Brmkbav.m Nat. Lab., [JpIo”, NY,
524 Co[zfas G C, Van WoerI M H & Scbiffer L M. Aromatic amino acids and mcdificamm of Parkmsomsm, NEJM

276:374-9, f967, Bmokha*en Nat. Lab., Opto”, NY.
402 “Danztnger R G, Ho fmaim A F, Schoenfleld L J & Thfstle I L. Dissol”ticm of cholesterol gallsto”m by

chrmodeoxycholic acid. NEJM 286.1-8, 1972. Mayo Clin.; Mayo Fdn., Rochester, MN. (29/82 CP)
296 Dfetscby J M & Wkfm. J D. Reg.la!icm of cboleneml metabolism. NEJM 282 1128-38, 1970, U“i\. Texas

Sou(hwes[em Med. Sch., Dallas, TX.

336 DuPom H L, Formal S B, Homlck R B, Snyder M J, Llbomatf J P, Sheahan D G, LaBrec E H & Kal.s I P.
Pathogenesis of F.rchemhm cd! diarrhea. NEJM 285:1-9, 1971. Univ. Marykmd Sch. Med., Walter Reed
Army Inst. Res,, Balfimore, MD,

389 Farber S, Dknmond L K, Mercer R D, Sylvester R F & Wolff J A. Temporary remissions in acute Ic.kemia
in children produced by frolic acid anlagonis!, 4-amin”pleroyl- glutamic acid (mninopterml NEJM

238:787-93, 1948 Children’s Med Ctr Boston. MA.
503 Ffsher B, CarbmIe P, Economou S G, Frelick R, Glass A, Lemer H, Redmond C, Zelen M. Band P,

Katrych D L, Wofmrmk N & Ffsher E R, I-phenylalamne mmtard (L-PAM) i“ the ma”agmnent of prmmry
breast cancer. NFJM 292117-22, 1975, [Imb Pttlsh”rgh Sch Med., Pittshurgb, PA.

333 Frmw A G & Rtbkin M T. Human grwvlh hormone. NEJM 271:1375-81, 1964, Mass Gen. Hosp Harvard
Med Sch., Boshm, MA,
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330

6399

290

428

292

352

391

353

308

339

502

296

456

346

721

B

Fmser D W, TMI T R, Orenstefn W, Parkin W E, Beecfum H I, Shnrrar R G, Hank 1, Mdf&on G F,

Martin S M, McDade J E, Shepard C C, Bmchmam P S & Field Invest. Team. Legiomaires’ disease NEVM
297:1189-97, 1977. Ctr. Dk. Control, Afhmta, GA.

‘Fredrkkson D S, Levy R 1 & Lees R S. Fat transport in lipoproteins—an integrated apprwach to mechanisms and
disorders. NEJM 276:34-44, 94-103; t48-56; 215-25; 273-81, 1%7. NIH, NHL Bethesda, MD. [3/78)

GallIJs A S, Hfnh I, Tutffe R J, Trebffcock R, OBrfen S E, Card J J, Mfnden J H & Hudeckl S M. Smaff
subcutaneous doses of heparin in prevention of venous thrombosis, NEJM 288; 545-51, 1973. St. Joseph’s
Hosp.; McMaster Uni\., Hamifton, Canada.

Gavrm H, Bmnner H R, Torhd G A, Kemhaw G R, Tlift C P, Cuttelcd S, Cavms I, Vukovich R A &
McKktstry D N. Antihypertensive effect of the oral a“~iotensin converting-enzyme inhibitor SQ 14225 in
man. NJUM 298:991-5. 1978. Boston Univ. Mcd. Ctr., Boston, MA; Hop. Cantcmal lJniv,, Lausmme,
Switzerland; Sr+ibb Res. Inst., Princeton, NJ,

Gknelly R, von der Gmeben 10, Splvsck A P & HarrkoII D C. Effect of lidcwaine on ,entric”lar arrhythmias
in patients with coronn~ heart disease. NFJM 277:1215-9, 1967. Stanford Univ. Sch Med.; Palo Alt~
Stanford Hosp., Palo Alto, CA.

Gfks J P, McCoffum R W, Bemdtson L W & Kmgman S. Viral hepatitis. NE.lM 281:119-22, t%9.
New York U“iv, Sch. Med., New York, NY; Yak Univ. Sch. Med., New Have”, CT.

Goodwin J S, Mes.wter R P, hnkhurst A D, Peake G T, Saiki 1 H & Wfffkms R C. Prostaglandin-prcducing
suppressor cells in Hodgkin’s disease. NEJ.M 297:963-8, 1977. Univ. New Mexico Sch. Med.; Bemalillo
County Med. Ctr., Albuquerque, NM.

Gorbach S L & Bartlett J G. Anaerobic infections. NEJM 2%3:1177-84, 1974. Vet. Admin. Hosp., Sepulveda:
Univ. California Sch. Med., Los Angeles, CA.

Graw R G, Herzfg G, Perry S & Henderson E S. Normal granulocyte transfusion therapy. h’EJM
287:367-71, 1972. NfH, NCI, Bethesda, MD.

Greenbfatt D 1 & Koch. Weser J. Drug therapy. NEJM 293.702-5, 1975. Mass. Gen. Hosp., Boston, MA; Ctr.
Rech. Merrell I“tl,, Strashourg, Fmnce.

Gregory G A, Kkterman I A, Phfbbs R H, Tooky W H & Hamffton W K. Treatment of the idiopathic
respiratory-distress syndrome with continuous pasilive airway pressure. NEJM 284.1333-40, 1971. Unl+.
California, San Francisco, CA.

Hmker L A & SUchter S J. Studies of platelet and fibrinogen kinetics in pallents with prosthetic heart valves.
NfLfM 283:1302-5, 1970. Uni\. Washington Sch. Med., Seattle, WA.

Harker L A & Sffchier S J. Platelet and fibrinogen consumption in man. NEJM 287:99+1035, 1972.
Univ. Washkgton Sch. Meal; King County Central Blood Bank, Seattk, WA.

Haumfer M R & Mc4Xn T A. Basic and cfinical concepts related to vitamin D metabolism and action. NEJM
297:974-83, 1977. Univ. Arizona, Tucson, AZ.

Herbal A L, Uffelder H & Poskancer D C. Adenocarcinoma of the vaEina. NEJM 284:878-81, 1971, Vincent
Mere. Hosp., Boston, MA.

525 Herman M V. Hehde R A. Kkfm M D & Gorlfn R. Localized disorders in mvocardial contraction. NEJM
277;222-32, 1%7. Peter” Bent Brigham Hosp.; Harvard Med. Sch., Boston: MA.

404 “Hemh E M & Oppenhefm J J. frepaired in vitro lymphocyte transformation in Hodgkin’s disease, NEJM
273: ILW-12, 1965. NIH. NCf, Bethesda, MD, (13/83/CP)

370 “Hogg J C, Ma.kkm P T. Thurlbeck W M & Path M C. Site and nature of airway obstruction in chronic
obstructive I“nm disease. NEJM 278:1355-643, 1%8. McGill Univ.: Royal Victoria HOSP., Montreal, Canada

(52/82/CP) -
310 Jaffe E S, Shevach E M, Frank M M, Berard C W & Green 1. Nodular [ymphoma—cvidencc for origin from

follicular B lymphocytes. NEJM 293:813-9, 1974. NIH, NC], NIAID. Bethesda, MD.
3f33 J.fle N, Frel E, Traggb D & Bfshop Y. Adjuvan( methotrexate and citrovomm-facmr treatment of osteogenic

sarcoma. NEJM 291:994-7. 1974. Sidney Farber Cancer Ctr,: Children’s Hosp. Med. Ctr.; Harvard Med. Sch.:
Harvard Sch. Puhl. Hlth., Boston, MA.

317 Kahn C R, Fffer 1 S, Bar R S, Archer J A, Gorden P, Mmffn M M & Roth J. The syndromes of insulin
resistance and acanthosis nigricans. NEJM 294:739-45, 1976. Nf3f, NfAMDD, Betheda, MD; Georgetown

Univ. Sch. Med., Washington, DC,
365 “Keffermann G, Sfmw C R & Luyten.Kellerman M. Aryl hydrocarbon hydroxylaw inducibility and bronchogenic

carcinoma. NEJM 289:9347, 1973. Univ. Texas: M.D. Anderson Hosp.; Tumor Inst., Houston. TX.
(42/82/CP)

349 Klefnberg D L, Noel G L & FmntI A G. Galactorrhea: a study of 235 cases, including 48 with pituitary tumors.
NEJM 296: S89-6CQ 1977. Colum6ia Univ. CoIl. Physic. S“rg.; Presbyterian Hosp.: Vet. Admin. Hosp.; New
York Univ. Sch. Med., New York, NY.

339 Koemfg R 1, Peterson C M, Jones R L, Saudek C, Lehrman M & Ceraml A. Correlation of glucose regulation and
hcmoglohin Arc in diabetes mellitus. NEJM 295:417-20, 1976. Rockefeller IJni*.: c~rnell fJni,. Med. COJJ.,
Ithaca; Beth Israel Med. Ctr., New York, NY.

304 Kumar A, Fafke K J, Gefffn B, Aldredge C F, Lmver M B, Lowenstefn E & Pontoppkfmt H. Continuous positive-
pressure ventilation in acute respiratory failure. NEJM 283:1430-6, 197o, Ham ard Med. Sch., Mass. Gen.
Hosp., Boston, MA.

381 “Lemer P J & Wefmstekt L. Infective endocarditis in !he antibiotic era. NE.IM 274: 199-21M, i%6. New EngL Med.
Ctr. Hosp.: Tufts Uni}. Sch. Med., Boston, MA. (19/82/CP)

377 Lhtdner A, Charm B, Sherrmtf D 1 & Scrfbner B H, Accelerated atherosclerosis in prolonged maintenance
hemodialysis. NEJM 290:697-701, 1974. Llniv, Washington Sch. Med.; Vet, Admin. Hosp , Seaide, WA.

3t2 Llpschitz D A, Cook J D & Ffnch C A. A cfinical evaluation of serum ferriti” as an index of iron stores. N.EJM
293:t2t3-6, 1974. Univ. Washington Sch. Med., Seattle, WA.

477 Lo Gerfo P, Ktnwy J & Hansen H J. Demonstration of an antigen common to several varieties of neoplasia.
NEJM 285:139-41, 1971. Columbia Uni\, CoIl. Physic, S“rg., Inst. Cancer Res,, New York, NY; McGill Univ
Med. Cfin.: Montreal Gen. Hosp., Montreal, Canada; Ho ffmann-La Rocbe, fnc., Nutley, NJ.
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Lotz M, Zisman E & Bmtter F C. Evidence for a phosphorus-depeletion syndrome in man. NEJM
278:409-15, 1968 Georgetown (Jniv. Sch. Med. and Distr. Columbia Gen. Hosp., Washington. DC., NJIL
NHI, Bethesda, MD.

Luke. R I & Tfndfe B H. hnmunoblastic Iymphadenopathy. NfLLM 292.1-8, 197S. Uni\. Southern California Sch

Med. & Los Angeles County Med. Cm., Los Angeles, CA.
McCaffrey R, HnrtJson T A, Parkman R & Bsltfmore D. Terminal deoxynuclcotidyl transf erase activity in

human leukemic ceJls and in normal human thymocytes. NEJM 292:775-80, 1975. Mass, Inst. Technol.,
Chifdren’s Hosp. Med. Ctr., Sidney Farber Cancer Ctr.; Harvard Med. Sch., Boston, MA.

McDade I E, Shepard C C, Fraser D W, ?s.1 T R, Redus M A, Dowdfe W R & Lib. Invest. Team.
Legionnaires’ disease. NEJM 297:1197-203, 1977. Ctr. Dis. Control, Admta, GA,

Mltemko P A & Ogffvle R L Rational intravenous doses of fheophylline. NEJM 289:6W3, 1973. Montreal Gm.
Hosp.: McGill LJ”i, Montreal, Canada.

Nahmfm A J & Rolzman B. Infection with herpes-simplex viruses I and 2. NEJM 289:667-74, 1973. Emory llmv
Sch. Med., AtIan[a, GA.

Nash G, BlemterbassetI J B & PcmtoppIdrm H, Pulmonary lesions msociared with oxygen therapy and artificial
ve. tdation, NEJM 276:368-74, 1967 Harv. rd Med. Sch.: Mass. Cc.. Hosp., Boston, MA,

‘Northwsy W H, Rosan R C & Porter D Y. Pulmommy dkease IoOowmg resp,rstor therapy of hyafinc-mmnhria”e
disease. NEJM 276:357-68, 1967. Slanfcwd IJ.i$ Sch. Med., Shanford, CA. (251821CPI

fYBrlen J S, Ofmda S, Chen A & Ffflemp D L. Tay-Sachs disease. NEJM 283 15-20, 1970 (l”iv Califomm
%“ Diego, Sch Med La Jolla, CA,

Okada K, K.mfyanm 1, Inmnata M, Im.1 M, Mlyakmva Y & M.yuml M. e-Am8gen a“d mu-c m the serum of

asymptoma[ic carrier mothers as indicator! of pusit ibe and negative transmission of bepatifis B virm to their
infants. NEJM 29474&9, !976, Ok.bo Municip. Hosp.; Jichi Med. Sch., Unn, Tokyo, Japan.

Ollva P B, POIS D E & Plum R G, Corommy arterial spasm i“ Prinzmetal angina, NF?M 28874 S-51, 1973.
Denver Gen. Hosp ; lJniv, Colorado Med. Ctr Denver, CO,

“Page D L. Csulfield 1 B, Ka.wor J A, DeS.m.xis R W & !%ndem C A. Myocardial changes associated with
cardioge.ic shock. NLJM 285, 133-7, 1971 Mass Gen Hosp., Harvard M.sd Sch., Boston, MA. (3/WCP)

Psmkh J A, Fitzpatrick T B, Ta.enbaum L & Pxtbak M A. Photochemotberapy of psoriasis with oral mcthox -
wdcn and Iongw,ave .I!mvmlet light. NEJM 291: 1207- I 1, 1974. Harvard Med. Sch.: Mass. Gem Hosp.,
Boston, MA,

Pmyne F E, Baublh I V & Imbashi H H. Isolation of measles virus from cell cultures of brain from a patient
with subacute sclemsi”g pawe”cephditis. NEJM 281585-9, 1969, (Iniv. Michigan, Sch. P.bl, Hlth. & Sch.
Med., Ann Arbor, MI,

Perry T L, ffmtsen S & Kloster M. Hu”tmgkm’s chores. NEJM 288:337-42, 19’73, Univ Brihsh Columbia,
Vancouver, Camada.

“Pfncus T, !%.bur P H, Rose J A, Decker I L & Talal N. Mmwrem.at of wmm DNA-binding actiblty in system~c
lupm mythematosw. NEJ&f 281:70 I-5, 1969. N[H, NIAID, N[AMDD, Bethesda, MD, Robert Breck Bmgham

Hosp., Boston, MA, (2183/CPl
“Rhoads G G, Gulbr.ndsen C L & Kagan A. Serum lipoproteins and coronary heart disease in a population

study of Hawaii Japamse men NEJM 294293-8, 1976. NHLI, Honolulu, HI. 143;82/CPl
“Ross R & GlmnseI 1 A. The pathogenes)s of atherosclerosis, NLYM 295,369-77, 420-5, 19~6 [Inib, Washi”gto”

Sch. Med. & Regm”. Primate Res, Ctr,, .%attle, WA, (1/83/LS, .M/fJ2/cPI
Ruddy S, Gfgll I & AuMm K F. ‘The cornpkmmtsysmnof man NhJ..W 287 489-9S, 1972, Harvard Med. Sch.,

Robert Breck Brigham Hosp.. Boston, MA.

Snlmon S E, Hamburger A W, Soehnlen B, Dnrfe B G M, Alberts D S & Moon T E. Quantitation of deferential
semitivity of human-tumor stem cells to anticancer drugs. NEJM 298 132!-7, 1978. Univ. Amona Cdl Med.,
Tucson, AZ.

Schlowteh L, ?cmsaki P 1. Bluestone R & Pearson C M. High association of an HL-A anligen, W27, with
ankylosi.g spondylim AWM 288:704-6, 1973. Wadsworth Vet. Admin. Hosp (lni\. California Sch. Med.,
LOS Angeles, CA,

Schur P H & Smxfson J. Immunologic factors and clinical activity in systemic lupus erythematosus NEJM
278533-8, 1968 Rockefeller Uni%.: Bronx Municip. Hosp. Ctr,: Alberl Einsfein COO Med., New York, NY.

Sen L & Borelfa L. Climcal importance of lymphoblasts with T markers in chddhowd acute leukemia
NEJM 292.828-32, 1975. St. Jude Chddren’s Res. Hosp., Memphis, TN,

Smith D C, Prentice R, Thompson D J & Herrnmnn W L. Associatmn of exogenous estrogen and endometmd
carcinoma NJ’JM 293 11647, 197S. Univ Washington, Sea!tJe, WA.

“Smith T W. Butler V P & Haber E. De[ermimation of therapeutic and toxic serum digoxin concentratmns by
cadmmmummsmy, NEJM 281:1212-6, 1969. Harvard Med. Sch., Mass Gen Hosp., Boston, MA; ~olumb,a

[Imv. COO. Physic. Surg., New York, NY (4779!CP)
Stewart G L. Pmkman P D, ffopps H E, Doughs R D. Hamffton 1 P & Meyer H M. Rubella-virus hemagglutma-

Ilon-mhibilio. lest. Nf;JM 276:554.7, 19fi7. US Publ. Hkh. Serv., NIH, Bethesda, MD.
Stossel T P. Phagocytosis. N.WM 2$0:717-23, 19”4, Children’s Hosp. Med. CIr., Har*ard Med. Sch.,

Boslom MA.
“Swan H 1 C, Can. W. Forrester 1, Marcus H, Diamond G & Chonecte D. Cathetermaticm of the hear! in man

with me of a flow- dkected balloon-lipped catheter. NEJM 283:447-51, 1970. Cedars-Sinai Med Ctr ; Uni$.
California, Los Angeles, CA ( I /82/CP)

?emsaki P 1, Motdrord V D & Barnett E V. Cytotoxins in disease, NWM 283 ‘24-8, 19’WI U“if California Sch.
Med., Los Angeles, CA.

“Thomas E D, Storb R, Clllt R A, Feler A, lobnson F L, Neiman P E, Lerner K G, Glucksberg H &

Buckner C D. Bone-marrow transplantation. NFJ.M 292:832-43, 895-932, 1975 Uni\. Washington Sch. Med.,
Prowde”ce Med. Ctr., Fred Hutchinson Cancer Res. Ctr Seattle, WA. (2 I /82CP)

?rlpod[ D, Pinks L C & Brngmans J. Drug-induced restoration of cutaneous delayed hypersensitwity in anergic
patlerm with cancer. NI’JM 289:354-~, 1973. Johns Iiopkms Hmp., Baltimore. MD.

190



A B

421 Trfveffl L A, Ranney H M & hi H-T. Hemoglobin components in patients with diabetes mellitus, N,RIM
284:353-7, 1971, Albert Einstein Cdl. Med.; Bronx Municip. Hosp. Ctr., New York, NY,

36 I Vecchka T 1. Predictive value of a single diagnostic test in ““selected population, NEJM 274: f 171-3, I%6.

Upjohn Co., Kalamazoo, MI.
385 Wacker W E C, Ufmer D D & Vallee B L. Metalloenzymes and myocardial infarction. N.EJM

255:449-56, f9S6. Harvard Med. Sch.; Peter Bent Brigham Hosp., Boston, MA.
358 Webs H J. Platelet physiology and abnormalities of plat.+t fmction, NfUM 293:531-41, 1975. Roosevelt Hosp.:

Columbia Univ. COIL Physic. Surg., New York, NY.
271 We fssmann G. Lysosomes, NEJM 273:1084-’90, 1965. New York Univ. Sch. Med., New York, NY.
353 .WefJer T H. The cytomegcdoviruses: ubiquitous agents with protean cfinical manifestations. NEJM

285:203-14, 1971. Harvard Sch. Pub], Hlth, Boston, MA. (17/83/CP)
325 “WeJJer T H & Hambaw J B. Virolopc a“d cfinical observation o“ cytomegalic i“clmion disease,

NEJM 266:1233-44, 1%2, Harvard Sch. Publ. Hl!h.; Childr.a’s Hosp. Med. Ctr.. Boston, MA ~39/79/CP)
335 Wbhley R J, Soong S, Ddfn R, Gafamo G 1, CWkn L T & Afford C A. Ade”iae mabinuside therapy of

biopsy-proved herpes simplex encephalitis. NfUM 297:28%94, 1977, Univ. Alabama, Birmingham, AL: NIH,
N2AID, Bethesda, MD.

296 Zscest R, GJJmore E & Koch-Weser 1. Treatment of essential hypertension with combined vamdilatio” a“d
befa-adre”ergic bfockade, NEJM 286:617-22, 1972. Mass, Gem Hosp., Harvard Med. Sch., Boston, MA,

369 qZlel H K & Ffnkfe W D. Increased risk of endmnetrial carcinoma among users of conjugated estrogens. NEJM

293:1167-70, 1975. Kaiser Permane.tc Med. Cm.: Kaiser Fdn. Hlth. Plan, Los Angeles. CA. (26/82/CP)

aminoptenn on children with acute leu-
kemia. It was cited more than 300 times
from 1955 to 1983. For 30 consecutive
years, this article was cited between four
and 27 times. We hope one of the
authors can approximate how often it
was cited in the pre-1955 period. By the
way, the first author of this paper, who
died in 1973, is the same Sidney Farber
for whom the famous cancer center in
Boston is named. Two papers from this
institution are included on the list (see
N. Jaffe and R. McCaffrey).

W,E.C. Wacker, D.D. Ulmer, and
B.L. Vallee, Peter Bent Brigham Hospi-
tal, Boston, collaborated on the next
oldest paper. Published in 1956, the arti-
cle demonstrates how blood levels of
metalloenzymes can be used to diagnose
myocardial infarction. It was cited be-
tween five and 26 times for 28 consecu-
tive years.

The most-cited article was published
in five parts in four 1967 issues of NEJM.
Fredrickson, R.I. Levy, and R.S. Lees
were then affiliated with the National
Heart Institute, Bethesda, Maryland.
Fredrickson is now at the National
Academy of Sciences, Washington, DC,
and Lees is affiliated with the Massachu-
setts Institute of Technology, Cam-
bridge. Levy, still with the National In-
stitutes of Health, explained in his com-
mentarylq that “up to the time the arti-
cles were published, specialists in the
field who attempted to treat patients

Tabfe 3, Frequency distribution of publication dates for the
IOf3 most-cited articles from NEJM, SC~- 1961-1982.
A=p”bficaf ion date. B=number of articles,

A B

1940-1949 f
195&1959 t
196C-1 964 3
1965-1%9 24
197W1974 44
1975-1979 27

100

Table 4: Geographic areas represented by the ICO nmst-
cited papers published in NEJM, listed in descending
order cd the number of papers prmi.ced.

United States

Massachusetts 30

Maryland 16

New York 14

California 13
Washi”gfon 7

Colorado 3

Georgia 3

Arizona 2
Michigan 2
New Jersey 2

Texas 2
Washington, DC 2

Alabama 1

Connecticut 1
Hawaii 1

Minnesota f

New Mexico 1

North Carolina I

Pennsylvania I

Tennessee I

Canada 5

France 2

Colombia I

Italy 1

kapa” I

Switzerland 1
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with hyperlipidemia had to grapple with
complicated classifications that often
proved contradictory and misleading in
clinical practice. The system of classify-
ing blood lipid disorders that we intro-
duced was.. .a simpler, more convenient
code than the existing classifications. ”

As to why the article was cited so
often, Levy suggests, “Perhaps one of
the intrinsic reasons for the volume of ci-
tation received by our articles is that
they drew attention to an important
group of diseases that are common and
often potentially fatal,.,. Our objective
was to break down some of the conven-
tional clich=s and approaches to the
management of these patients by provid-
ing a more rational and workable alter-
native. Perhaps the frequency with
which our work is cited is proof that in
some measure we succeeded.”ld It
should be noted that, while this five-part
paper received 6,400 citations, the num-
ber of unique citing publications in-
volved is’’only” about 1,900 since most
authors cited several or all parts of the
study.

The second most-cited paper, by
R. Ross and J.A. Glomset, University of
Washington School of Medicine, Seat-
tle, is also a multipart review paper. It
was cited about 1,200 times in 800 papers
from 1976 to 1983, The authors reviewed
three major hypotheses on the fatty
degeneration of the inner lining of arter-
ies, or “atherogenesis. ” In a recent com-
mentary, 15Ross observed, “One unique
feature of the school of medicine at the
University of Washington was the fact
that at particular points in time at least
three hypotheses of atherogenesis had
been developed, surprisingly, all
emanating from the same department!
Since all three.. had generated a fair
amount of interest, we decided that . . .
those notions should be related . . . .“

The third most-cited article is another
multipart review paper. Published in
1975, the article reviews the literature on
bone marrow transplantation. About
740 papers cited it more than 1,OfXl
times. The paper was coauthored by
nine researchers based at the University

>f Washington School of Medicine.
E.D. Thomas describes the article as a
‘potpourri of topics including a brief his-
tory of the field, a review of the more sig-
nificant advances based on work in ani-
mals.. and a review of the developments
that set the stage for marrow transplan-
tation in man. “lb In his commentary,
Thomas offers a partial explanation for
the frequent citation of this paper.
‘Unliie most reviews, the article con-
tained a great deal of clinical data and
interpretation that had not been pub-
lished previously . . . . Of even greater im-
portance, perhaps, is the fact that [it] ap-
peared at that junction in time marking
the emergence of marrow transplanta-
tion from an experimental laboratory
procedure andlor a desperate clinical
undertaking to an accepted form of ther-
apy for selected patients... .“16 I can’t
agree completely with his assumption
that most reviews do not contain clinical
data and interpretation. It is quite possi-
ble that this may in fact be characteristic
of highly cited reviews. But data compi-
lations do tend to be highly cited.

Citation Clas.rics commentaries pro-
vide interesting background information
on how significant scientific advances
were developed and carried out. More
than 1,800 scientists have already ac-
cepted our invitation to write a personal-
ized account of their papers. We believe
this collection constitutes an important
sociological statement about scientific
activity. We are most grateful to those
authors who have already responded. So
that papers from NEJM may be appro-
priately represented in this collection,
we now extend our invitation to the new
group of authors identified here. And we
will follow up thk study with lists of
most-cited articles from other superstar
journals in medicine as well as the life,
physical, and social sciences.

As I have explained on numerous oc-
casions, many of these papers are not
considered to be the most important or
significant work produced by the indk
viduals involved. The impact or utilit y to
science of a particular well-cited paper
may have little to do with the level of
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creativity required. We often publish
more than one commentary by a prolific
author. Any author is free to point out
the utilitarian nature of a particular
work. But throughout science there is
often an inseparable bond between the-
ory and practice. Behind some of the
most important “simple” discoveries
may lie years of signKlcant theoretical or
experimental research or contempla-
tion. On the other hand, clinical prob-
lems or technological breakthroughs
often open the way to basic discoveries.

But scientific journals are not de-
signed to communicate either history,
sociology, or biography. For the obj ec-
tive purposes they serve, especially with

REFE

the need for precision and condensa-
tion, journals cannot allow adequate
space for personal history or interpreta-
tion. Even if they did, they could not
provide the hindsights of these Citation
Classics. These commentaries are writ-
ten long after the original work is pub-
lished. It is dtificult to imagine that this
kind of hindsight would be possible even
if journals were willing to include ac-
counts of the author’s prepublication
trials and tribulations.

Authors of the articles in Table 2 who
have not yet received letters of invita-
tion, and anyone who wants more infor-
mation on Citation Classics, should call
(215) 386-0100, extension 1381. evws

CNCES

1. Garffeld E. The 100 most-cited papers ever and how we select Citation Ckmics.

Current Confem (23):3-10, 4 June 1984.
2, --------------- Citation Classic-f our years of the human side of science. Essay of an information

scientist. Philadelphia: 1S1 Press, 1983. Vol. 5. p. 123-34.

3. Ingeffinger F. Definition of “sole contribution.” N. EngL J. Med. 281:676-7, 1969.
4. Relnmn A S. The IngeJfhger rule. N. Engl. J, Med. 305:824-6, 1981.
5. Huth E J. Medical journals and urgent medical news. Amt. Intern. Med. 99:559-61, 1983.
6. Sackler AM. On the freedom of scient~lc communication. Med. Tribune 22(16):15, 1981.
7, The Ingelfinger rule. Time 11X9):74, 1980.
8, Publish and be silenced. New Sci. 88:75, 1980.
9. Grouse L D. The IngeJfinger rule. JAMA—J. Am. Med. Assn. 245:375-6, 1981.

10. Moigm P P. Scientific journals and the news media: partners or competitors?
Can, Med. Assn. J. 130252, 1982.

11. Institute for ScientffJc Informadon. 250 most-h@ly cited items. SCI .Science Citation Index 1955-
1964, ten year cumulation. Guide and lists of source publications.
Philadelphia: 1S1, 1984. Vol. 1. p. 22-31.

12. Spudfek D H & Goldberg R J. The editor’s correspondence: analysis of patterns appearing in
selected specialty and generaI journals. Amer. J. Cardio/. 52: 129&2, 1983.

13. Imtftute for Scientific Information. Inde.r to research fronts in LWBIOMED 1983.
Philadelphia: 1S1, 1983.544 p.

14. Levy R L Citation Classic, Commentary on N. .Engl, J. Med. 276:34-44; 94-103; 148-56; 215-25;
27381, 1%7. Current Confenh (3):11, 16 January 1978.

15, Rosa R. Citation Classic. Commentary on N. EngL J. Med. 295:369-77; 42C-5, 1976.
Current Confents/C/inica[ Practice 10(34): 18, 23 August 1982.

16. l%omaa E D. Citation Classic. Commentary on N. Engl. J, Med. 292:832-43; 895-902, 1975.
Current Contents/Cknica/ Practice 10(21):20, 24 May 1982.

193

http://garfield.library.upenn.edu/essays/v7p175y1984.pdf
http://garfield.library.upenn.edu/essays/v5p123y1981-82.pdf

	186a: Essays of an Information Scientist, Vol:7, p.186-193, 1984   Current Contents, #25, p.3-10, June 18, 1984
	186b: 


