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ABSTRACT 

The mur i ne mono c l ona l a nt i body vinca conjuga t e (KS1/4 - DAVLB) was i nfused as 
a singl e IV dose t o 13 patients wi th colon o r lung tumors . The dose ra nged f rom 
40 t o 250 mg/M2 . F i ve pa t ients a l s o r eceived KS1/4-[ 3H] DAVLB. Nine pa tients 
we r e admini s t e r ed mul tiple IV doses of KS1/4-DAVLB. Dose l i mi t i ng t oxici ty i n 
both the s ingl e a nd mult i ple dos e s tudies was acute onse t of abdomi na l pa in, 
naus ea , emes i s a nd di a rrhea. The MTD in the single dose s tudy was 250 mg/M 2 and 
a total cumulat i ve dose of a pprox ima t e ly 400 mg for mo s t of t he patient s in the 
multiple dose s tudy. Examina t i on of duod ena l biops i es in af fe c t ed pa tients 
r evea l ed ulcera tion of epithe lium wi th lo ss of villous s tructure a nd intense 
acute i nf l amma t ory ce ll infilt ra t e . The degree of i nflammation was dose -depe nd ent. 
KSl/4-DAVLB bound extens ive ly to duod enal ep i thel i um. Complement ac tiva tion on 
t he surfa ce of duode na l epithe lium may be r espons ible for the acute i nfl amma tory 
r e action. Significa nt local izat i on of KSl/4-DAVLB t o tumor ce ll s was ob se rved in 
the multipl e do se study. KS1/4- DAVLB pha rmacokineti c parame t ers we r e as f ollows: 
t~ of 33 hr. , di s t r ibution vo lume 4 . 91 and a c l ea r a nce of 1 . 2 ml/hr/kg. Ten 
pe r cent of the r a di oactive dos e was r e cove r ed in the ur i ne and 20% in the fe ces . 

INTRODUCTION 

Severa l s tudies have examined the pot ent ial the r apeuti c va lue of mono c lona l 
ant i body (moab) conjugates with r adionuc l i de s, plant and mi c r obial t oxins , a nd 
oncolyti c agents s uch as me thotrexa t e , adri amy cin and the vin ca alka l oid s (1, 2, 
3 , 4) . The s e e ff orts have s ought t o t es t the concept of ut il i zing the moab a s a 
si t e -direc t e d t a r ge ting agent to human tumo r s . 

The murine (IgG2a ) monoc l ona l antibody KS1/4 r ecognizes a t umo r assoc i a t ed 
ce ll s u r face antigen which i s a 40,000 M. W. glycoprotein f oun d i n high de nsity 
on the tumo r ce ll membrane of huma n lung, colon, r ec t al , panc r eatic , a nd ovarian 
a de no ca r c inomas (5 ) . The conj uga t e KSl/4 - DAVLB cont a ining 4- 6 mol ecul es o f 
desace tylvinbl as t i ne cova l ently a tta ched to KSl /4 via hemi s ucc inate l i nke r s 
r e tains a hi gh deg r ee of r ea c tivity with the tumo r associa t ed a nti ge n. 
Prec l i nica l pha rma cology expe r i ments re l a t ed t o the anti - tumo r p roperties of 
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KS1/4-DAVLB have previously been reported (6). Pre liminary results of Phase I 
s tudi es ut i lizing KS1/4 -DAVLB in patient s with adenocarc inoma s are reported in 
this communi ca tion. 

HETHODS 

Pati ents 

Thirteen patients with a de no ca r cinoma of the lung (stage III) co l on or 
rectum (stage D) r a nging in age from 40 to 76 years a nd in weight from 104 to 
230 pounds parti cipated in this s tudy. Life expecta ncy of at least two months , 
and a Karnofsky performance value o f at l east 60% were r eq uired for e nrollment. 
Ad equa t e marrow function (Hb >10 g/dl, WBC >4,000/mm3), liver function (bi lirubin 
<2 .5 mg/dl), and kidney function (creatinine <2.5 mg/dl ) were also required. 
Nine pa ti ent s ranging in age from 28 to 70 years and ranging i n weight from 114 
to 254 pound s a nd with metastatic lung , co lon, or ovaria n a de nocarci noma 
participated in the multipl e do se s tudy. 

KS1/4 - DAVLB was admini stered by the intravenous route over a time period not 
l ess than two hours . The infusion vehicle was normal sa line co n taining human 
albumin (5 g /100 ml). A 1 mg test do se o f KS1/4- DAVLB was administered to each 
patient prior to the mai n infusion. Adverse reactions t o t he test dose were not 
observed in any pat ient. Th e dose schedu l e for t he patients administered a 
single infusion of KS1/4 - DAVLB is s hown i n Table 1. 

TABLE l. 

KS1/4 - DAVLB Dose Sc hed ul e 

KS1/4 -DAVLB Dose 
Patie nt Vinca Do se 
Number (mg/M 2 ) (mg) (mg) 

1 I 2 40 56 , 60 l. 4 I 1.5 

31 4 80 168, 144 4 . 3 , 3 .6 

5, 6 140 137 , 175 3.5 1 4.5 

7•', 
I 

8•', 
19 6, 252 5.0, 6. 4 

g.·, 
293 7.4 

1 o·~c, 11 ,., 250 35 0, 500 8.9, 12.7 

12, 13 525 , 550 13. 3 , 13.9 

Patients 6 and 11 had adenocarcinoma of the lung , the remainder had 
co lorec tal ca nce r. 

*These patien t s re ce ived 100 ~Ci of [ 3H] - l abel l ed KS1/4-DAVLB . 
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The sta~ting dos e fo~ eac h patien t in the mu ltip l e dose s tudy was 63 mg/M2 
administe~ed eve~y two or t h ree da ys for up to nine doses. 

Pharma co kinetic Studies 

Serial b l ood samples were obtained from eac h patient who participated in 
t h e single do se study followi ng KSl/4 - DAVLB administration. The concentration 
of KSl/4-DAVLB in t h e serum prepared f r om t hese samples was meas ured by mea n s of 
i mmunoradiometric (7) (IRMA) a nd flow cytome tric (8) (FCM) assays. The i nitial 
binding r eaction in the IRMA assay consists of the i n c ub a t ion of serum with beads 
coated wit h goat anti-mouse IgG an t ibody. The beads a r e washed a nd then further 
incubated with 125 1 -l a belled goat a nt i -mouse I gG a nt i b ody. The radioactivity 
adhe~ing to the beads was quantified i n a gamma counte~. The mur i n e IgG 
conce n t r ation i n patien t serum samp les was estimated from a standard curve of 
KSl/4 in se rum. Th e i n itia l binding reaction i n the FCM assay co nsis t s of s erum 
sa mples i ncubated with P3-UCLA tumor cells wh ich e xpress the KSl/4 a nt igen. The 
mixtu re is t h e n cent rifuged, wa s he d a nd the cell pellet ~esusp ended a nd incubated 
with fluorescein conjugated s heep anti - mouse I gG antibodies. Aliquots of ce ll s 
we r e ana l yzed for fl uorescence intensity using an Epic ' s C flow cytometer. 
KSl/4 - DAVLB serum co ncentrations were es tima t ed from a sta ndard c urve developed 
from KS l/4 sta nd ards added to serum . 

Aliquot s of serum a nd u ri ne fro m patients administered radioactive 
KSl/4-DAVLB were pipet t ed i nto Sci nt isol® a nd the ~adioactivity was determined 
i n a Beckman LS 3801 liquid scin t illation system. Aliquots of a n aqu eo u s f eca l 
h omo ge nate were combu sted with a Packard Tri Garb Model B306 oxidizer . The 
~adioa c tive cont e n t i n the combu sted samples was t he n meas u red in a manner 
simi l a~ to that de scribed for t he serum and urine samples . Urine and fecal 
outputs were measured daily fo~ up to five days af t er infusion of ~adiolabelled 
KSl/4 -DAVLB . 

Assess ment of I mmune Respo nses (HAMA ) to KSl/4 - DAVLB Infusions 

Blood was drawn at various time periods after infusions of KSl/4- DAVLB to 
ob t ai n serum for measu rement of con cent rations of human a nt i -KS l/4-DAVLB 
antibodies . 

The antib ody r esponse to KSl/4-DAVLB was measured utilizing a n ELISA assay 
u s ing microtiter plate s with wells coated with the murin e immunoglobulin KSl/4. 
Antibodies present i n t h e serum react with KSl/4 coated on the s u rface of the 
wells . Binding of huma n a ntibodies to KSl/4 is detected by mea ns of peroxidase 
co njugated goat anti-human i mmun oglobulins. The opti cal density of the well 
s upernatents is measured following i n c ulation with a perioxidase s ubstrate 
system. The standard curve i s constructed using seria l d ilutions of a monkey 
serum known t o contai n a nt i-KSl/4 antibod ies . 

Binding of KSl/4 - DAVLB t o Duod e n a l Epithe lium a nd to Tumor Tissue 

F res hly frozen duo de nal biopsy samples were thawed a nd s t ained us i ng direct 
or i nd irect sta ndard avidin-b iotin - compl ex (ABC) me thods. Alternatively similar 
t issue sec tion s were a l so stained using a s t andard 4 stage PAP method. 

Binding of Complement to Duodenal Epithelium 

Duode nal biopsy specime n s were incuba t ed with f luorescein labe lled 
antibodies whi c h interact with ei ther the Clq or C3b comp on e nt s of compl e me nt. 
The sec t ion s we r e then examined u tilizin g a fluorescence mi croscope. 
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Safety Studies 

Serial blood a nd urine sampl es were obtai ned from each patient following 
KSl/4-DAVLB infusion fo r meas urement of CBC, biochemical profiles , and 
urinalys i s. Specia l s tud ies were performe d when i ndi cated . These s tud ies 
inc luded x- ray examinat ions of the upp e r gastroi ntestinal tract , pa ne ndoscopy and 
biopsy of the upper gast rointestinal tract, and colonoscopy . 

Anti - Tumor Activity 

When poss ible , direct meas ureme nt s of accessi ble tumor t iss ue were made . 
Repeat x-rays and CT sca ns o f tumor areas were performed. Serum CEA 
concentra t ions were re pea t ed in a seria l manner . 

RE SULTS 

Eight of thirteen patients admini s tere d single doses of KS l /4-DAVLB 
deve l oped symptoms of gas trointesti nal tract t oxici t y. Seven of n i ne pat i ent s 
admi nistered multipl e do ses of KS l/4-DAVLB also experie nced the sa me type of 
toxic e ffe c t. These patient s acutely developed na usea, vomi ti ng , epigast ri c 
pain, and diarrhea. The symptoms were note d du r ing or s hort ly aft er completion 
of the infus i on. Th e maximum tolerated dose was 25 0 mg/M 2 in the singl e do se 
and approximately a total cumulative dose of 400 mg in the multiple dose s tudy . 
Several patient s had duodena l endoscopy at 24 t o 52 ho ur s after t he start of the 
infusion and bi opsies t a ken. The duodenal mucosa was observed t o be edemato us , 
co nges t ed , and friable. Mi croscop i ca lly loss of vi ll ous structure, epithe lia l 
ce ll dege nera t ion , intense infiltration wi th polymorphonuclear and mononuc l ea r 
ce ll s , edema and vascular co ngest ion were noted. Th e lesion was r evers ible a nd 
permament damage to the duod e num did not occur in any patient. 

Two pa tient s in the singl e do se study had e ndo scopy a nd duod e na l biopsies 
a t the onset of symptoms (approximately two hou rs after the s t art of the 
lnfusion). Gross and mi croscopic examinat ion was norma l a t this t i me . 
Immunoperoxidase studies demonstrated signif ica nt binding of KSl/4 - DAVLB t o the 
ep1thel1al ce lls . In addition, Clq a nd CJ b deposi tion on the epith e l i um was 
observed. Re pea t endos co py of the duod e num a t 24 hours in these patien t s revealed 
an edematous inflamed mu cosa wi th acute i nflamma t ory c hanges on microscopic 
examination . Inte nse binding of KSl/4 - DAVLB t o the ep i thelium a nd Clq a nd C3b 
deposi tion was also not e d a t this time. 
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FIGURE 1. KSI/4 - DAVLB Dos e Schedule for a Patient Administered Multiple Do ses 
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