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V INCRISTINE is a purified alkaloid, extracted from the periwinkle plant,

Vinca rosea Linn. Vinbiastine, another periwinkle alkaloid but structural-

ly quite similar to vinoristine,1 is an effective ohemotherapeutic agent in pa-

tients with lymphoma2-4’6 and ohoriocaroinoma.5 Vinoristine differs from yin-

blastine in its antitumor effects against a spectrum of rodent tumors. In

particular, vinoristine is superior to vinbiastine in prolonging the survival of

mice bearing the lymphoblastic tumor P-1534.� In view of these observations,

it was decided to proceed with clinical studies of vinoristine. The purpose of

the present study was to determine the toxicity, the tolerated dose, the effect

of dose schedule on toxicity, and the antitumor properties of vincristine in

patients with malignant disease.

METHODS AND MATERIALS

Vincristine sulfate was obtained as a powder, 1 aug. per vial.0 This was readily dissolved

in 2 cc. of isotonic saline to give a concentration of 0.5 mg. per ml. and was administered

intravenously directly or through an infusion tubing.

Forty patients at the Clinical Center of the National Institutes of Health were included

in the study. All of the patients had biopsy proven malignancies which were beyond

control by surgery or x-irradiation. The patients were not randomly allocated to the

various close schedules. All patients were treated to the point of toxicity at which time the

dose was modified or interrupted ( see below).

Measurable disease was defined as palpable or radiographically demonstrable tumor

masses with distinct margins. Tumor measurements were made weekly during the study.

A “partial regression” was defined as a 25-99 per cent decrease in the sum of the product

of the diameters of lesions for two weekly measurement periods. The disappearance of all

palpable or radiographically evident tumor was required for “complete regression.”

RESULTS

Twenty-eight patients were treated by weekly intravenous injections.

Initial doses varied from 0.01 to 0.075 mg. per Kg. In all patients the dose was

progressively increased until moderate toxicity occurred. Following the abate-

ment of toxicity, the treatment was reinstituted and continued for a total of

42 days. The maintenance doses varied from 0.03 to 0.1 mg. per Kg.

The most frequent and severe toxic manifestations related to the neuro-

muscular system. Paresthesia, without anesthesia or pain, occurred in the

majority of patients and usually involved the periphery of the extremities.
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Fig. 1.-Dose toxicity relationship.

Difficulty in grasping and performing delicate movements occurred less fre-

quently. Depression of the deep tendon reflexes occurred in all patients re-

oeiving two or more injections. Paresis of the intrinsic hand muscles, foot

drop, ptosis or unilateral facial weakness occurred in five of the 26 patients.

The paresthesias were reversible within several weeks. However, paresis has

persisted up to 6 months after therapy was stopped. A symptom complex con-

sisting of muscle and joint pain without objective changes occurred in 15

patients. This subsided within 2 to 3 days after drug administration.

Mild degrees of hair loss occurred in the majority of patients, and extensive

alopecia was seen in 12 patients.

Gastrointestinal side effects consisted of abdominal pain, constipation, and

at times, obstipation. The administration of cathartios reduced the severity

and to some extent would prevent these complications. Pain and tenderness

in the region of the parotid gland was present transiently in several patients.

Letikopenia occurred in seven patients but in no patient did the white blood

cell count fall below 2000 per cu. mm. Thrombocytopenia did not occur, and

thrombooytosis was observed in some patients ( see below).

The relationship of toxicity to the individual weekly dose is presented in

figure 1. Since much of the toxicity was subjective, it was difficult to quantify.

In general, a 4+ rating was given for severe abdominal pain or paralysis

whereas milder non-progressive paresthesias or constipation were given a

1 -4- rating. All doses were graded individually as to toxicity and plotted as

smgle points. The horizontal bars represent median toxicity values for a given

dose. Toxicity rarely occurred at doses below 0.03 mg. per Kg. At 0.03 to

0.05 mg. per Kg., the median rating was 1+. As the dose was increased,

toxicity became more frequent and severe. It is concluded that there is a

direct relationship between dose and toxicity and that the tolerated single

dose is 0.05 mg. per Kg. for the majority of patients.
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Fig. 2.-Effect of accumulative drug administration: 0.05-0.075 mg./Kg. doses

at various times during a trial.

An attempt was made to determine the effect of repeated weekly doses on

toxicity. The toxicity of all patients who received a dose of 0.05 to 0.075 mg

per Kg. at any time during their treatment was rated as above and plotted

against the time in weeks from the start of treatment ( fig. 2 ) . The doses were

given weekly and any patient who received an injection on the second to

twentieth week had received an injection weekly. The mean toxic rating was

in the range of 1 + regardless of the duration of prior therapy. It is concluded

that toxicity is not accumulative at doses near 0.05 mg. per Kg. weekly.

In addition to the weekly schedule, vincristine was administered semi-

weekly to four patients, by continuous intravenous drip in four trials in three

patients, and as courses of therapy consisting of drug administration twice

daily for 3 days to three patients (fig. 3) . In figure 4, the patient toxicity is

plotted against the dose of drug per week for all four of the drug schedules

studied. As in figure 1, a direct relationship between dose and toxicity is ap-

parent regardless of the schedules of administration. Though the number of

patients treated by schedules other than weekly administration is small, it is

tentatively concluded that the tolerated dose per unit time is independent of

the schedule of administration.

The semiweekly injection of 0.025 to 0.075 mg. per Kg. resulted in no dif-

ferences in toxicity ( fig. 3 ) when compared to equivalent single weekly doses.

In terms of dose rate, the largest doses were given in the 3-day course of

treatment. Prominent toxicity occurred in all patients with alopecia, pares-

thesia, motor weakness, and severe myalgia. One patient had profound pos-

tural hypotension persisting for 2 weeks. At the higher doses used in these

schedules, leukopenia was frequent.

An interesting hematologio observation was the development of thrombo-

oytosis in 13 of the 40 patients. The upper limit of normal ( two standard

deviations above the mean ) for platelet counts at the Clinical Center is
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Dose
Schedule
(mg/lcg.)

No.
Cases

Dose/wk.
(mg/icy.)

White Cell

Count Nadir
Gastrointestinal

Toxicity

5000

2000

<2000
Mild Severe

Semi weekly

0.025-0.075

perdose
4 0.05-0.15 3 0 1

-

2

-

3

Continuous

IV
0.015-0.04

per/day

3

3

0.1-0.28

-

2

-

1 0

Twice

daily for

3days

0.025 - 0.05

perdose

0.15-0.30 1 2 0

-

3

Fig. 3.-Effect of various dose schedules on selected toxic manifestations.

400,000 per cu. mm. The degree of elevation ranged up to 1,000,000 per cu.

mm. with elevations in excess of 600,000 per on. mm. occurring in six pa-

tients. As with the toxic manifestations, this phenomenon was dose related.

Four patients received subcutaneous injections of vincristine at small doses.

Local toxicity consisting of edema, pain, and erythema occurred and this

route of administration was abandoned.

Of the total of 40 patients included in the study, nine had received ante-

cedent vinblastine. The toxicity to vincristine in this group of nine did not

differ quantitatively or qualitatively from that of the 31 patients who had not

received vinbiastine.

Tumor regression occurred in 10 of 10 patients with Hodgkin’s disease

( fig. 5 ) . Regression was complete in four instances and partial in six. The

median duration of tumor regression was 4 months. Four of seven patients

with lymphosarcoma had tumor regressions with a median duration of 6

months. No consistent approach to continuation of therapy for these respond-

ing patients was followed. Seven of the 14 responders were continued on

vincristine until relapse occurred. For these seven, the median duration of

regression was 5 months and for those who were not maintained, the median

duration was 3 months. This difference is not statistically significant nor is it

interpretable since the patients were not randomly allocated.

Data with respect to the effect of prior treatment on response to vincristine

is also given in figure 5. Of the 11 patients who had received alkylating agents,

five had either not responded to alkylating agents or had relapsed while on

Inaintenance alkylating agent administration. Of these five patients, demon-

strably refractory to alkylating agents, four had tumor regressions with yin-

cristine, two of which were complete and two partial. It is tentatively con-

eluded that cross-resistance between the alkylating agents and vincristine

does not occur.
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Fig. 4.-Toxicity as a function of rate (mg./Kg./week).

Four of the 17 patients had received vinbiastine. Only one of these patients,

however, was demonstrably refractory to vinbiastine. Three of these four pa-

tients, including the refractory patient, responded to vincristine. Thus, there

is suggestive evidence that cross-resistance may not obtain between these

closely related agents.

In the remaining 23 patients, tumor regression occurred in only two. One

of two patients with carcinoma of the breast had a partial regression, and

one male with a teratocarcinorna had a partial regression of pulmonary

metastases and reduction in gonadotrophin titer. It should be emphasized

that, in this preliminary study, responsiveness cannot be quantitatively eval-

uated since some of the patients were treated for inadequate periods and/or

(lid not have measurable disease.

DiscussIoN

It is concluded that vinoristine, like vinbiastine, produces significant de-

grees of tumor regression in patients with malignant neoplastic disease. The

order of activity observed for vincristine in this study compares favorably to

that of vinblastine in patients with Hodgkin’s disease and lymphosar-

coma.2’3’4’#{176}’11The preliminary observation that vincristine and vinbiastine may

not show cross-resistance in these diseases deserves extension since these corn-

pounds might l)e used in sequence. Vincristine has been shown to be a highly

active compound in patients with acute leukemia,8 in contrast to vinblastine

which is essentially inactive in this disease.

The toxicity of vinoristine relates primarily to the neuromuscular system

and to the gastrointestinal tract. In contrast, the most serious toxicity with

vinbiastine is granulocytopenia. Thus, whereas vincristine produces consid-
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No. patients
Prior
HN2

Turn
regres

Complete

or

sian

Partial

Duration of

regression
months

(median)

Hodgkin’s Disease

Total 10 6 4 6 4

Prior Vinblastine
No Vinblastine

2

8

2

4

0

4

2

4

1

5

Lymphosarcoma

Total 7 5 3 1 6+

Prior Vinblastine

No Vinbiastine
2

5

2

3

1

2

0

1

8+

6+

Fig. 5.-Response in patients with lymphoma.

erably more morbidity, it does not produce life-threatening toxicity such as

severe granulocytopenia. In this experience, at doses of 0.05 mg. per Kg.

weekly or less, the toxicity produced was rapidly reversible and not oumula-

tive. At higher doses, toxicity was more severe and persisted longer.

Platelet depression is rare with either compound and in the present study

thrombocytosis was observed with vinoristine. This phenomonen could per-

haps explain in part the efficacy of vincristine in the treatment of acute leu-

kemia. Preliminary studies of the bone marrow of patients receiving yin-

cristine have not revealed qualitative or marked quantitative abnormalities

in megakaryocytes. Further studies of this phenomonen are under way.

The toxicity of vinoristine, as with vinblastine, was dose related; and the

tolerated dose appeared to be independent of the dose schedule.2 A study of

different dose schedules of vincristine and vinhlastine against sensitive rodent

tumor systems has not indicated a clear-out superiority for any specific dose

schedule.9

The observations concerning the antitumor and antileukemic activity of

vincristine, when added to those for vinblastine, further underscore the im-

portance of this category of antitumor agents. Studies concerning the activity

of these agents in a broad spectrum of human solid tumors are under way, as

are studies concerning the ability of these agents to maintain remissions or

regressions once they are induced.10

SUMMARY

Forty patients with malignant neoplastio disease received vincristine in an

effort to define the toxicity, the tolerated dose, the effect of varying dose

schedules, and the antitumor properties. The toxicity of vincristine is dose

related, and the tolerated dose for the weekly schedule is 0.05 mg. per Kg.
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for the majority of patients. The tolerated dose per unit time is independent

of the schedule of administration. The toxic manifestations relate primarily

to the neuromuscular system and the gastrointestinal tract. At the tolerated

dose or below, these manifestations are reversible and not accumulative.

Hematologic toxicity is rare, and thrombocytosis occurs in some patients.

Vincristine produces tumor regression in the majority of the patients with

lymphoma where its activity compares favorably with that of the alkylating

agents and vinbiastine. There is suggestive evidence that cross-resistance be-

tween vincristine and the alkvlating agents and between vinoristine and yin-

blastine does not occur.

SUMMARIO IN INTERLINGUA

Quaranta patientes con maligne morbo neoplastic recipeva vincristina in

un effortio de definir le toxicitate, le dose tolerate, le effecto de vane pro.

grammas de administration, e le proprietates antitumoric del pharmaoo. Le

toxicitate de vincristina es relationate con le dosage, e le tolerate dose in le

programma septimanal de administration es 0,05 mg per kg pro le majoritate

del patientes. Le dose tolerate per unitate de tempore es independente del

programma de administration. Le manifestationes toxic conoerne primarimente

le systema neuromuscular e le vias gastrointestinal. Al nivello del tolerate

dose o infra illo, iste manifestationes es reversibile e non cumulative. Toxicitate

hematologic es rar, e thrombocytosis occurre in certe casos. Vinoristina produce

Un regression del tumor in le majoritate del patientes con lymphoma. In istes,

le activitate del pharmaco es comparabile, in su favor, con illo del agentes

alcoylante e de vinblastina. II existe indicationes de fortia suggestive que

nulle resistentia oruciate occurree inter vincristina e le agentes alcoylante o

inter vincristina e vinblastina.
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