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A CLINICAL TRIAL OF AMYGDALIN (LAETRILE) IN THE TREATMENT OF HUMAN CANCER

Cranies G. MoerteL, M.D., Tuomas R, Feywe, PuD., JosepH Rusiy, M.L., Larey _I{.FK‘-"UL&_ M.IM,
CGrEcoRy Sarsa, M.D., RoperT Kocn, M.D., Viorante E. Cunmig, M.Th, Craarees W, Yours, MDD,
SternEy E. Jowes, M.D., anp J. Paur Daviguoy, PuD,

Abstract DOne hundred seventy-eight patients with
cancer were treated with amygdalin (Laetrile) plus &
“metabolic therapy” program consisting of diet, en-
zymes, and vitamins, The great majerity of these
patients were in good general condition before treat-
ment. Mone was totally disabled or in preterminal
condition. One third had not regeived a

_ chamotherapy. The pharmaceutical preparations of
armygdalin, the dosage, and the schadule wers repre-
sentative of past and present Laetrile practice. No sub-
stantive benefit was observad in terms of cure, im-

MYGDALIN has had many centuries of use for
medical purposes, perhaps first documented by
Diozeorides of Anazarbos shortly after the birth of
Christ.! Usually administered in the form of bitrer al-
monds, it was 2 common ingredient of herbal pre-
scriptions for a variery of illnesses, and by liberal
interpreration of ancient pharmacopeias one might
conclude that it was used for the treatment of cancer.?
With the advent of the science of medicine, amygda-
lin, along with most other herbal agents, was aban-
duned lve clinical therapy. In 1932, however, it was re-
vived by Ernesr Krehs, Jr., who registered it with the
United States Patent Office under the trade name of
Laetrile, to be used for the treatment of “dizorders
from intestinal fermentation® i.e., cancer. In the
cnsuing years, Lactrile completely eclipsed any other
unorthadox therapy ever used for any disease in our
time. It has been legalized by 27 of our 50 states, and
it iz also legal for use nationwide under a federal court
order, which; alihough il has been reviewed by the
United Statez Supreme Court, has not heen reversed.
Thar these phenomena were not jusl responscs to
vocal minarities was evidenced by a nationwide Har-
ris poll showing that the American public favored le-
galization by an amazing 30 per cent margin,
It response to these public pressures, the Narional

‘Cancer Institutce elected 1o evaluate amy rgdalin by so-

liciting practitioners whoe use Lacrrile to mail in their

Best results. Sixty-eight case reports were received and

teviewed by several vancer experts, who concluded,
“The panel judged six Laetrile courses to have pro-
duced a response. . . " * Whereas such evidence can
be challenged, of greater concern is the face that
Laetrile has remained a major and unresolved pub-
lic-healrh problem for over a quarter of a century, in-
volving many thousands of cancer patients in direct

From the Depuclmen| of Oneclogy, Meyo Clhnic, the TCLA Juhnsan
!:Dm;:nrrehmsj'cc Cancer Center, Los Angeles; the Memorial Sinan-Kettes-
g Cancer Center, Mew York) (he University of Arizons Cancer Center,
Tucgan, und the Phermaceurical Resourcss Dranch, MNational Cimeer Insti-
t'_JU='| Betheosda, Md, Address reprind requests to Dr Moertel at the Mayo
Compreheasive Canoer Center, Rochestes, MM 55005,

_Supported by grant (CA 13650, RI-CA 13630, CA 2374201051, and CA
17094} Frors the MNatiomed Cancer Institute, Metiona! Ingttutes of Health.

provement, or stabilization of cancer, improvement of
symptoms related to cancer, or extension of life span.
The hazards of amygdalin therapy were svidenced in
several patients by symptoms of syanide toxicity or by
nlood cyanide levels approaching the lethal range. Pa-
tisrits exposed to this agent should be instructed

bout the danger of cyanide polsoning, and their
blood cyanlde levels should be carefully monitored.
Amyadalin (Lastrile) is a toxic drug that is not effec-
tive as a cancar treatment, (N Engl J Med. 1882
306:201-6.)

treatment and causing serious doubls and concerns
in many more. In addition, a valid scientific question
could be raized if this widéspread and continued
public acceptance possibly reflected true therapeutic
acrivity, ammal-model data notwithstanding, These
humanitarian and scientific issues were the primary
cansiderations thar led Lo National Cancer Institute
sponsorship and Food and Drug Administration ap-
proval of a clinical trial of amygdalin for the treal-
ment of advanced cancer: This report provides a doc-
umentation ef that teial.

Mrrnoos

Patient Selecticn

All pulju:nlw,' selemtee] bz ili.‘-|ﬁ|llgilﬁﬁ"}' I'.l."l.']'r'F:I.'; cancer for whict
no sterpcdord tresbomennl was koowen Do Be Cues e o e -
pectancy. All patients had had oo surgery, radiationg (herapy, or
chemotherapy for ar least one month. Special emphasis was placed

—§h sclecting paticnis in good gencre] condition and particularly on
sclecting 2 substantial proportion of paticnts who had had no
Previous exposure to cytotexic drugs, All patients were ambulatory
and able to maintain oral nutrition. Patients whe were totathy dis-
abiled] and bedridden were insligibde for stady. Bach petient had
either a tumor area thet could be measured in two dirmensions or
maiignant hepatomegaly with a cleariy defined fiver edge sxtend.
ing at least 5 om helow the costal margin. Tesions denionstrable by
Fdiisolupe liver scan or by computerizal tomographic scan were
acvepted if they measured gt legs® b cm in diameter. Pasients in
whom the tumor slze could only be catimated (g, those wilh
exrrarecta]l or peivic masses) and patients with only neseous lesions
were not eligible for gtudy. Laboratory abnormalities, effusions, or
other seeomdary physiologie effects ol malignant disease were also
not uccepted gy indicarors of an objective response,

Treatment Methods

I'he amygdalin  {o-mandelonitrile-F-p-glucasido-6-f-p-gluce-
side} was supplied by (he Pharmaceutical Resoerces Branch of the
Natignal Cancer Tnsiiiute as a naturally derived substance pre-
pared finm apricot pics. So that e preparations would cerrexpond
with ihe products distributed by the major Mexican supplier, an
RS-epimer recemic mixture (lebeled oi-amygdaling was used for
intravenous therapy, and the B epimer (labeled noanygdeling wes
wsed for oral treatment * Amyedalin was supplied for intravenows
uge ln vials containing 3 g of lyephilized RS anvgdalin and for oral
uge in rablets containing 15 g of R-amygdalin. The identiny and la-
beled strenigth of (he pral and intravenous preparacions of amyeda-
lir gupplied by 1he National Cancer Trstitute were established I:nr a
variety of a: :nl:,.-!-il_' techinigues, i||l:']|,1<]_i_|:'_g infrared spectroscopy, na-
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clear magnetle resonance, high-pressure liguid chromatography,
thin-layer chromatography, gus chromatography, and optical rota-
tion. The parenteral product was evalualed for sterility and ab-
sence of pyrogens in twao lahoratories, ‘The tablet and parenteral
forrmutations of Amygdaiin were Tound ra be of high purity and Lo
contain the sppropriate concenrrations sumpatible with the label-
ing statements, T addition to these quali.‘l:}'-l:lll“:'l.'.l!. measures takon
by the National Cancer Institute as it supplied (he drug, the Mayo
Clinic also studied ruch drug lo: independently 25 it arvived far cline
jcal use. By multiple means of analysis, it was determined that the
malerial was indeed pure amygdalin at essentially 10U per cent of
- labeled strengtn gl that on engyrae breakduwn it yielded the ex-
—pected_quantitics of both benzaldehyde and cyanide.

The routes, desage, and schedule of a!ﬁFEjEllirJ administration
were choten 1o be representative of current Lactrile practice, This
information was derermined from the writings of sorme leading prac-
titioners of Laetrile therapy®? and Trom direct consultation with
others, Ammygdalin was administered in 21 daily inlsavenous injec-
tioms at a duily dose of 4.5 g per square meter of body-surfuce area.
The intravenous oourse wag administered cither on consecutive
days (121 eligible putients} or during weekdays only (57 parients).
Afterward, oral maintenance (herapy was initaved at a dose of 0.3 g
given three times @ duy. We haed some difficuley in obtalning con-
rensus among the mejor proponents of Laerrile on the accompany-
ing so-called *mictabolic therapy™ program. Scme objected to any
efforts In this regard, saying that they were unnecessary and rmight
distart the effects of amygdalin itsell, Cihers, however, urged us 16
include megadoses of numerous vicaming as well as an array of un-
vsual ancillary treatments, We elected to compromise berween
these exlyemes, using very high but not massive doses ol vitammins,
We also added the vsual pancreatic enzymes. To meer the aotici-
pated objections ol soree Tastrile practlr_lun:rz thar we had not used
Ligh encugh doses of amygdalin or of vitaniine, we also treated 3
smaller proup of patients with an extremely high-rdose progeam.
The detzils of both our standard pregram and our high-dose pro-
gram are lisied i Teble 1.

In additicn, all patients in both dosage groups were placed on 2
diet identical to the onc currently recummended by most Lae-
rile practitinners. This invelved reswriction of egys, duiry produsts,
meats, refined-four products, refined white sugar, common talle
salt, sugar-coated vereals, volfes Tea, colas, and all alcoholic berer-
ages. Foods that were encouraged included fresh fruits and vegera-
bles, whole-grain breads, whole-grain ceresls, seeds, nuts, raising,

dases, and figs, e

Clinical Methads

All patients were fully informed about the experimental and un-
orthodox natuee of the Lrestment program as well as any possible
alternative treatment available to them. A signed form giving in-
formed consent, approved by the Human Subjects Comenittee at
cach of the jour perticipatng centers, was whizined from each
patient. Before therapy, paticnts gave o pertinent medical history
and had a complese physical examination as well as g chest x-ray
filmn, blood counts, and blood-chemistry determinations. 'I'his eval-
wation was repeated after the intrayenous course, after the first two
'\\il.‘.tkﬁ_ of oral treatinent, and every five wesks thereafter, In addi-

A

' . ,:yu"{:im e s
Teble 1, Amygdalin and "Metabolic Therapy' Regimens.

AGENT STANDART LIORE Hice Doy

Annygdalin
Intzavenoud course 4.5 g/m? of body-surfaer
areasday = 21 days

5% g 3 timees aduily

Te/m?iday % 21 duys

Cirel malnienenos 10,5 g & times diily

Vitamins
A 25,000 U/ day 100,000 U fday
c 2 g/fday I0g/dey
L 400 U /day 1200 L fday
{|_Beomplex and 1 capsitle,/day I impsule/dny
I rnersals
Pancrestic enzymes 12 sablels fday 12 tallols fday
{¥inknse)
V.l Edz At '
s ‘L}ﬁ“‘: F o T 7 T_:.T 'r.r'

discartinued.

Towed Tor zurvival, T
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tion, whole-blood evanide leyu); \oce determined at the comple-
tion of intravennus teatimen: 45 0 re after the initistion of oral
STEATTIEIE, anc at cyery sus‘"‘"“qui‘rns reevaluatinn. These determina-
Hans were I'l?adc..iﬂ*__hfﬂf{m the first morning dose of aral
amygdelir, *r_h."-."-_‘—h-'f,%'*@uum eleyation in cyanide was anticipat-
tl‘].. : .IE H%—P‘QM LE fﬁ‘iﬁ_l:mjdt T was greater than 2 gy per
||_||'|'|||I!;._r ut less U!E_-l.':! 3 g PI‘-r_Eﬁj]]jJ;@fﬁé- hors after the _l'I}it;i,i"
tion of oral amygdalin therap, “4.00 blood levels of cyanide were
mt?.!'l.'ll":d unlil 1?t:_thﬁd-§t"';hlll~a_l|_1 without symptodmns SUEE“:‘ﬁ“-Q:E
t_?_x:l_gl_‘ll}'. I _[h"--L! T CYETRde fepe) was found 10 be 3 ug per millie
liter ar greafer at 4y tine, 5y dalin therapy was permancntly

| Therapy was confinued jp o)) parients at teast until they had def-
inite m-:d_v.-.ncc_of PTrUETCES v malignant disease or untl gevere clini-
cal deterivration precluded g 0% e and observation.
Lo assess r_Iw. E&Fm" of therapy, we performed tumor measare-
ments in cach palent befan, oo o LA at every evaluation
lherealier, Body weight, Periormance stams, and AYMELOMALES
status were also determined, (ypiocrive results of therapy were re-
R p_.;_-r_-”rdsng,m _ﬂ“-‘ ﬁ"-luwi:{g classifications. For an ohyjective
FESPORSC, }I:irtﬂrf;r;tti‘ilu had 1y pe it {1} a 50 per cont devrease in
e o e nge o
e " Fl'l.g]_!gr_-unt disease chosen pefure freat-
MmEnt 85 8 prlrn»_!:f LAY |esion {or, if malignant hepatomegaly
was employed as 8 Pritary, j54i000nn s decrease of at leass 30 pes
cent in thie SUm of Measyren, o pelow the wiphoid process and
both costal MATGDS At the migeayicular lines); {2) na increase in
the gize ﬂ_!_?!:hcr_ﬁ{‘gf.s of Inaj; «t diseage: and () oo appearance
ol T areat Efl_m_ﬁll_gr_mnt discare Tor an abigerively siable condi-
1o, '[:\'U._I::I:I:TI.‘.F.IE. El.avl:l to I‘iq met: (1) irlmﬁ(iﬂ-ﬂﬁﬁ?lun of indi-
e L e o S capt s
e pransns cli s o e el mkilas il g ()
ression, any one of th 25 of malignant digcase. For abjective pro-
BFESSLOn, Aty of T8 Criteria bhad to he met: | 7)_an increase o

more thar 25 per tong in - :
: ; i jandi G0 T basc-
line michsurement of thay lpm sndicasor lesion relative to the b

ralignact divcass; E SR LI:E ¢

F:L::Lﬁr}aﬁ%ﬁ;&s@:r{dughz;r::-;i'-‘;lt_t':in_ical dererioration precluding

In short, the n}cthud!l OF s ¢l wers entivsly comparsbile with

Th%:lsv.:ii:';npluymj llltsiudJ":! of any pow egent |:P.i|'=_g developed and

Tmi*t:}- w-;:; ;::1;;{1?1:““’_“ through more traditional channels.

dalini to display thet l‘rm‘f’dﬂ the maximum cpportunity for amyg-
: e MUt activity if such potential sxisted,

REH-[]LTH

A TDEal "7_‘f 179 Patienry were entered into the study.
Thgmf 1;1{:};1':1&':1 X Datients described eatlier in our
“.U-_} l:;" ine Ph&rlnﬂtulgg&r and toxicology of amyg-
d".‘hn' QEEMI—-—_I"mdr‘-'Q__El_xtmfivﬂ paticnts were treated
with the EI:Tan'lHTd-dDRE re__g:_:;ieﬁ? and 14 with the 11igh-
dose regined, Cine Patient was declared inehgible
because of inadequare |yjgiologic confirmation of ma-
lignant discase before therapy, A total of 178 eligible
patients were therefory given fhcrafﬁ}’ and could be fﬂ]:[
. hr {ents were considere
completely unevaluap), e;orpsg;?ﬁmiw response: twio
P:ttcausc they thed_ SUddenly of causes not directly re-
lated to cancer within three davs of the beginning of
thﬂra;:!y,_and ol bﬁl‘-auﬁe he ].Lﬂ the program afrer
{m]}, SIX ITAVEROUS injecijuny, claiming that his pain
had not been relievey g . p’aiieﬂtﬁ who had ubjec-
vvely stable condition: on early evaluations could
not ke E‘."."H'Llﬂ.l’tﬁ.l '|_|_1J to the time af pﬂ}g[tﬁﬂﬂn: wWa
refused o continge therapy at five and six weeks
hecause they had had po iinprm’tmfm in pretreat-
ment SYMPLOms, one 1iij,drew from the prograin at
three weeks because gf family problems, and one had

W (roedons

A didn ff_._."‘" ol ]

sion; 72} the appearanve of naw arces of
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therapy discontinued at five weeks according o the
protocol hecause blood evanide levels during the oral
regimen exceeded 3.0 wg por milliliter, At least partial
therapeutic observarions could therefore be made in
175 patients, and the clinical courses of 171 [atients
were fully documented to the time of measurable pro-
gression of disease -
The characieristics of all eligible patients arc listed

in Table 2. Tumer types included a preponderance of

colorectal, lung, and breast cancers with the stard-

Wy THEHs ard-dose regimen. All patients chosen for the high-

dose regimen had colorectal cancer. Tt i particularly
notewarthy that over one third of all patients had re-
ceived no prior chemathérapy, In addition, 71 per
cent of the patients had good performance status —
thal is, they were capahle of working full or part rime,

Toxlcity

Data on the possible toxicity of intravenous and
oral amygdalin are shown in Table 3. Most of these
reactions were either mild and transient ge HOCOTH-
panied by advancing cancer and possibly not drug-
related. Four palients had dermatitis, which was
prabably related 1o the \rearment. In addition, a few

[ —patients receiving oral amygdalin had a syndrome of
hieadache, Hz.;Z:'ncs.s:, mental {JEEundatjun,gau_sea, and

vomiting, hese symptoms subsided prompily when

—

Table 2, Characterlstics of Eliglkle Patients,

CHARACTERISTIC STANLARD- Hian ALL
Dizse Drinsz PatTiEnTE
REGIHEN REsMgN

Ao 3 peizenre

Ben
Male 92 k) 105
Female 72 ] L
Ageiy)
Medign 57 i} a7
Rangs TH=84 3073 1584
Frimery tumor
Coloren] * 44 14 A4
Lung# kly —_ k1
Brenst = 21 = A
Melanons: L3 — 15
Sarenms 10 = i
Papereas * i = i
Stomach * 7 - 7
Kidney * & - &
Lymphumsg ) ¥ a
Ovary ® 4 = 4
CHher (1 o2 2 sach) 4 - 14
Frior radiation therzpy £
5 72 ] T2
No ol 14 106 (60
Frior chemoiherepy - J
£ e 4 118
No 35 5 Bl [34)
Performeancs stayus i ¥ '
E'—i L 1] 127 (1
-3 43 i 5l
Institution
Uinivereity of Azizana 13 -— 19
UCLa 40 - 40
Muye Clinia 52 i4 b
Mew York Metorial i3 - 3

*Adennesrcinoma

iTigares I parecihioses Grnle prrceniapes
SEagiurn Coaperarive Diulngy Group score: g,

fMan-smaicel] eartinema

fully writie, fo 4, tarally disabied.
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Table 3. Toxicity of Amygdalin Therapy.

Tokic KEACTION Aoyt
ETRAVENGLE ok
B ullTE papienry E e
Wauses 3l 30
Vomiting ol s I 17
Hezdwche k= Toig T #
Dizzlsigss o o84 F ik Sl | Tiw
Mental chrundation P Ly
Dermatitiz z 2

Tulburod., = {&f}_; Ps—.f,ﬂ:‘:ll:.a#;u J:ll._!r-up;tt :
oral amygdalin was discontimued, They were sp
timnez (but not always) associated with relatively |
levels of blood cyanide. One paL_ig:m_rrneiying..
high-dase regimen had bouts of tachycardia .
dyspnea two hours after her morning dose of an;

_dalin. Her blaod cyanide level during one of these

“sades was 2.97F per milliliter. The symnptoms stup;
when amygdalin was discontinued. [ Ler dose was 1]
reduced from four to three tablets daily, Her sYT

toms did ot recur, and morning blood cvanide les
remained lower than 2 ug per milliliter,

Figure 1 shows the mean and the spread begw
the fifth and the 95th percentiles of blogd evanide |
els. Alier intravenous therapy these levels were it
negligible or not detectable, There was a definite ¢
vation after oral administration. Consistent with «
earlier pharmacologic study, these levels tended 1o :
crease over Lhe first 48 hours and _then o stabili;
Table 4 shows the maximum cyanide levels obaery

In any palient receiving cither the standard-dose ro

men or the high-dose regimen. Eleven patients by
levels exceeding 2 ug per milliliter, and it is not
worthy that three of these 11 were receiving the hig
dose program. The highest level obsepved waz ju
under 4 gg per milliliter.

Five patients had evidence of the narrow range
safety of this therapy with regard to cyanide intoxic:
tion. One patient, described earlier in our pharmac
logic study,'® had typical symptoas of cvanide toxic
ty associated with rapidly rising hlood cyanide whe
she took large amounts of raw almonds in associatio

with the amygdalin. Almonds are known 1o be ¢ ric
source of J-glucosidase, which causcs breakdown ¢
amygdalin_and releasc of Cyanide. A second patien
took two amygdalin rablets in the Inorning to make y;
for one that she had forgetien the night hefore, Thi
patient had transient and mild menta] obtundation i1
association with a peak cyanide level of 3.5 ux pe
milliliter, as compared with 0.5 #g per milliliter wher
she was taking amygdalin in the prescribed single.
tablet doses. She récovered from thie epizode rapidly
and had no recurrence on resuming amygdalin ther-
apy. A third patient took two amygdalin rablets half
an hour apart’ hecause she slept late one morning.
This patient glso had Symploms suggestive of cyanide
Poisoning, awith Jauses, vomiting, headache, and
mental obgundation. These Symproms spbsided spon-

A

/ J'le | vl L "{f-jf--
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CYANIDE LEVEL {..qml)

L

AYERAGE

e E———— .

+

i
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Sth PERCENTILE
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DAY 2-5 EVaL 2 EVAL 3

DAY O =EvAL 1 EVal 4

Figure 1. Whole-Blood Cyanide Levels during C‘.ITB.I A:nygda—
lin Therapy. T —

i EVAL denotes evaluation
[ By g = - . "
[:: Al F]Q“‘—é | i .-_."i“-'il S .E{.'.J-W,L 2 Mo & F‘f_;'.yu l’t'ﬂ-::

tanesusly over a period of two hours. Blood cyanide
levels eould not be delermined during this episode.
Two additional patents who had followed the in-
structions carefully still had blood cvanide levels of 3.1
and 3.7 pg per milliliter without associated symploms,

Therapautic Resulis

Among the 175 patients who were eligible and
evaluable for ther therapeunc observations, gnly one met

Ehn:_ criteria_for a partial r_pmuf- Thiz patient had

g_hstrll: ;;;rg_r}_rg_ma wilh metasiasis to cervical 11 miph
nodes. Thiring five weeks of treatment and observa-
tion al the Maye Clinie, lumbr measurements were
unchanged. He then moved to the Southwest (he was

the only patient whose care was Leansferred to another

THE KEW ENCLAND JOURNAL OF MEDICINE

institution}. The first measurements five.weeks later
at the University of Arizona, in contrastto those at the

. p: ugn_ smn whl.c___t_hr_pa*wm was s't,lj receiving freat-
ment. The patient died of cancer 37 wegks after the
stagl of therapy

Minety-five patients (54 per cent) had measurable

“davn E'[tmr met the criteria for a partial rI:S]:IDI‘EQ

R A
Lﬂ?v
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while therapy was in progress only & per cent of our
parients ever gained at least 1 ke af we ight, and only 3
per cenl maintained rthis weight gain for 10 weeks.
Only 7 per cent of the 144 palients with impaired per-
formance status before therapy ever claimed any im-
priovement in performance Status, and in only 3 per
cent was such improvement maintained for 1) weeks.
Among the 153 patients who had symproms before
therapy, 20 per cent claimed sympiomalic benefitat
some time during ThiT‘HI}j Aftér 10 weeks, only 5 per
cent were still receiving treatment and cla]mmg any
degree of symptomatic henefir,

Of the 178 cligible palients entered hefore May
1981, 152 have died. The median survival [or all pa-
Tients iz 4.8 mumh;s.llwm_l.hn: start of therapy (Fig. 3],
Median " survivals among the maEjor (unor groups
studied were five months [or palients with colorectal
CANCEr,. five months for these with lung cancer, [uur
months for those with breast cancer, and three
months_for thuse_wilh melanoma.. Thﬂt‘ survival
limes appear to be consistent with the antic paL: o gur-
vivals in comparable patients receiving inactive treat-
ment or_no treatment.,

Analysis of the 14 patients treated with the high-
dose schedule yielded resulls entirely consistent with
thuse reporied above for the study as a whole, No ob-

.,}r::nvc rcw_g_mtd the median lime to
progression was 24 u,u.}s, the median survival was five
mionths, anly three. patiens cla: med Lransient symp-
tomatic improyement, only one patient gained weight,
and no patient had Amproverneant in peiiurmume
status. &l e |

= o

Discussion

The primary objective of this study was Lo detect

evidence that L.mv;zda]in in combination with a “*mer-
ahalic therapy™ Program was capable of producing a
favorable effect in patients with malignant diseaze.
T'his favorable effect was sought from the standpoint
of the malignant dizease itself and from that ol the
general and syioplomatic status of the patient. We
purposely chose patients who were in good general
condition in order to maximize the possibility of obs
serving benefit. Our data indicale that no therapeutic
henefit was produced. Only one questionable, pactial,
and transient objective response was observed among
171 campletely evaluahle patients. Even if this re-

E}'_QF,'EESS.LUH—GI—HH—] gnant dizease af the termination of
Eh.L‘-lL.CDJJ.[E.ts_Gf infravenous amygdalin, Az shown in

Figure 2, 79 pur cont of the 175 evaluable patients had
progression by two months, and 91 per cent had pro-
gression by three months, All had progression by
sevent months.,

From the general and symplomatic standpoint,

7o

opehions ol Forming

g [F
g

Table 4. Highsest Blood Cyanide Levelz Observed with Oral
Am}rgdalln Tharapy
H:sHEET BLoop STANDWRD-DOSE Hin-Drse
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spunsc was real, a response rate of less than 1 per cent
certainly can not be rerarded as salutary. The facr
thar amygdzlin therapy did not slow the advance of
malignant disease or induce “seabilization” is clearly
evidenced by the facts that more than half these pa-
tients had meagurable tumor progression when they
terminated the intrgvencus induction therapy and
that_ over 90 per cent had progression by three
menths. 'I'he minimal rates of improvement in symp-
roms, performance status, znd body weight are within
the range that could be anticipated with placebo
treatment. Patients died rapidly, with a_median sur-
vival of only 48 months. It must be concluded that
amygdalin {Laetrile) in combinalion with high doses
of vitamins, pancreatic gnzymes, and a diet ol the type
commeonly employed by “melabolic therapists” is of
no substanlive valuc in the treatment of cancer.
“urther investigation or clinical use of such therapy is
nof justified. -

In the design and perfurmance of this study, we
considered il important to énsure thal our methods
were representative of those by which amygdalin has
been employed, and that the maximum upportnicy
te allow rhese methods Lo produce a favarable thera-
peutic eflect was provided. Particular altention was
puid to the nature of the amyudalin resred, the dose
and schedule of amygdalin, the concurrent “‘metabol-
it therapy,” and the selection of patients. With regard

to the type of amygdalin, Laetrile as vriginally de-
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veloped and as used over the past three decades has
been the natural substance derived from apricot pits.
Amygdalin has been a known chemical entity for well
over 100 vears, and its extraction from natural sources
is not technically challenging. The amygdalin used in |
this study was a natural product structurally identi-
cal ro that made and distributed by the major Mex-
can manufacturer and-distributor of Lactrile.

The dosage and schedules of amygdalip used by
practitioners of Laetrile therapy over the years have
varied considerably. Tt would be impossible 1o dupli-
cate and study each of Lhese regimens, and there is no
scientific rativnale for choosing among them, For the
purpose of this trial, however, we did consider it nec-
essary o use methods that were [ully representarive of
those employed, recommended, and described in pub-
lished articles by leading proponénts of Lactrile, Our
doses of both intravenous and oral amyedalin were
entirely typical of Lactrile practice today,® and they
were substantially higher than these vriginally em-
pleved, [or which faverable results were claimed
From a comparative standpoint, the doses that we ad-
ministered probahly matched the higher ranges of ac-
tual deses administered by Lactrile practitivners,
since assays of the product that they used have con-
sistently shown an amygdalin content well helow (he
amount indicated on the Jabel !

 The schedule Uiz_L_i_]_':t!‘H_FQEJLEE;U_aFE_IEEﬂ_EE fallowed

by oral maintenance is one that has heen employed for
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maily years by American Lactrile practitioners and by
Mexican Laetrile clinies, 1t is based on the published
recommendations of Ernest Krebs, Jr., the developer
of Lactrile, who staied that intravencus treatment

should be given over periods ranging from A0 o 31

days.® The precise dosage schedule that we employed
was that advocated by rwo of the foremost Laetrile
practilioners,

Although the primary purpose of this study was 1o
evaluate amygdalin itsell, we did consider it aAppro-
priate to incorparare the diet, vitaming, and ElZVITIEE
thar have become part of recent Laetrile regitnens, It
should be pointed out, however, that the initial claims
for effectiveness of Laetrile were made when the suh-
stance was used without any accompanying “meta-
bolic therapy™ program. To answer pussible objec-
tions of megavitamin enthusiasts, we also treated a
group of patients with one of the most common ma-
lignant diseases, colorectal cancer, using Imassive
doses of vitamins, This group of patieats did not fare
better than those treated with the more moderate
prugram,

With regard to patient selection, we did not think ir
would be justiliable to enter patients for whom stand-
ard therapy is known 1o hold a curative potential or to
extend life expecrancy, Excluding such patients

“Seemed entirely appropriate, since the overwhe|ming
majority of patients who have sought Laetrile therapy

in the past, and for whom claims ol elfective 55 have
been made, were patients in“Whom srantf_g_ Jreat-

ment had failed.® We did believe, however, that amyg-
dalin should be tested in patients with goud gener-
al and nutritional starus. Certainly, with regard 1o
lesting any antinecplastic drug, the excellent per-

formance status of our patients and the large propor-

1ion With 10 previous exposure Lo chemotherapy must
be gunsidered very favorable, —

Animportant point that must be made concerns the
hazards of amygdalin therapy. Laetrile has been ad-
vertised to the public, the state legislatures, and the
courts ar nontoxic, The evidence for this lack of toxic-
ity, however, was no better than the evidence for a fa-
vorable therapeutic effect. Although there were no
drug-related [atulities under the conditions ef this
trial, our results demonstrate that oral Laetrile is a
toxic drug. Several patients had symptomatic toxicity
or high levels of blood cyanide or both; the cyanide
approached levels known to kill animals'! and reached
levels that have been reported in falal cases in poison-
ing in huwnan beings ™ Relatively minor alterations in
the treatment program er infractions of the instruc-
tions un drug intake, which patients are prone to com-
mit, elevated blood cyanide Lo dangerous concentra-
Livns. Bimultanéous consumption of luod with a high
#-glucosidase content produced symptomaltic cyanide
roxicity. Many Laelrile practitioners today are en-
couraging patients ro reproduce these hazardous con-
ditions, e.g., to take two tablets of Lactrile in a single
dose ur to eat large amounls of raw almonds concur-
rently with therapy. Special precaulions to avoid fatal

=T
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drug reactions were a vital component of this study.
These included meticulous instruction to the patient,
monitoring of blood cyanide levels as the palient was
first being given oral therapy and periodically there-
aftér, €ducation of the patient about the symproms of
cyanide toxicity, and instruction of the patient’s fami-
by physician about the symptoms and treatment of
cyanide toxicity. Such precautions have not been in-
corporated into the practices of Laetrile therapists,
and it is doubtful that any have had access to the tech-
nically demanding laboratory assay for blood cyanide,
~L'o the danger of cyanide toxicity must also be added
the hazards associated with intravenous and oral ad-
ministration of drug products imported from ques-
tionable sources with no enfarced standards of quality
or purity, Samples of amygdalin from the major Mex-
ican manufacrurer have been found to have a high fre-
quency of microbial and endotoxic contamination.
Fhysicians using such products must accept the asso-
ciated liabilities. Certainly, the now established rox-
icity of Laetrile must be considered by persons in state
legislatires and the federal courts who are charged
with protecting the public safety, If, for any reason,
the legalized dispensing of Lactrile is allowed to con-
tinue, the quality-control standards and clinical safety
measures employed in this study should be muade
mandatory.

We are indebted 1o che following people, whose dedivated cffor
made this study possible: Helen Golenzer, M.5., study administra-
tar; Cural Blomgren, study data conrdinator; Jan Ambersley, RN,
M., covndinster, UOLA; Foicicin . Telford, H.N., eoordinatar,
New York Memnotdal; and Karen Redding, M.5.W., ¢oordinatar,
University of Arizona.
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