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Diagnosis of Tumors originating
f r o m t h e B i l e D u c t s

D i s c u s s i o n p a p e r

Robert F. DONDELINGER (1),
Jean Claude KURDZIEL (1),
Cather ine CAPESiUS (2)

(1) Department of Radiology
Centre Hospitalier
L U X E M B O U R G

(GRAND DUCHY OF LUXEMBOURG)

(2) Service d'AnatomIe Pathoioglque
I n s t i t u t N a t i o n a l d e S a n t Ž
L U X E M B O U R G

(GRAND DUCHY OF LUXEMBOURG)

Tumors or iginat ing from the bi le ducts represent a
challenge to the radiologist for diagnosis and treatment.

Most tumors originating from the bile ducts are malignant.
Main epithelial types are adenocarcinoma, squamous cell and
undi f ferent ia ted carc inoma. Non ep i the l ia l mal ignant tumors
are rare and include myoblastoma, embryonary rhabdomy
osarcoma, carcinosarcoma, hematopoietic and lymphoid
tumors, and other non classiÞed tumors (1).

Ben ign tumors o f the b i le duc ts a re occas iona l l y
d o c u m e n t e d a n d a r e p r e d o m i n a n t l y p a p i l l a r y a d e n o m a .
P s e u d o t u m o r a l l e s i o n s a r e m o r e f r e q u e n t t h a n b e n i g n
tumors, including adenomyomatosis, proliferating glandular
cholecystitis, Þbroxanthogranuloma, polyps, heterotopia and
inßammatory pseudo-tumors as seen in longstanding cholan
gitis or in HIV infection.

A. DIAGNOSIS OF BILIARY TUMORS

For practical purposes, biliary tumors are divided in this

chapter according to their location into intrahepatic, gallblad
der, choledochal and ampullary lesions.

I . T U M O R S A R I S I N G F R O M T H E I N T R A H E PAT I C B I L E
D U C T S

Two di f ferent types of tumors are descr ibed: in t rahepat ic

cholangiocarcinoma and biliary cystadenocarcinoma.

1) INTRAHEPATIC CHOLANGIOCARCINOMA
Location in intrahepatic bile ducts accounts for 10% of ail

cholangiocarcinoma. (2) The tumor is more frequent in Asia
and associated with chlonorchis Sinensis. It rarely develops

Bul l . Soc. Scl . MŽd.

p. 5 - N¡ È1988

5



in a cirrhotic liver, but is often associated
with hepatocarcinoma. A typical pathologi
cal feature is cholangiocarcinoma inside an
hepatocarcinoma suggesting "metastasis
within a tumor" (3). Histological diagnosis
differentiates mucinus cholangiocarcinoma,
adenosquamous, squamous and the squam
ous mucoid type as for the extrahepatic
location (1). Radiologically, intrahepatic
cholangiocarcinoma presents as an hepatic
tumor. Occasionally calciÞcations are seen
on plain Þlms. Ultrasound usually shows a

homogenous hyperechoic mass, C.T. a hy-
podense tumor (4). Angiography reveals a
variable vascularity. A predominant hyper-
vascular pattern is seen, when hepatocar
c i n o m a i s a s s o c i a t e d .

No radiological examination enables a
speciÞc diagnosis. Percutaneous biopsy of
the liver guided by U.S. or C.T. can fail to
establish the correct diagnosis. Intrahepatic
cholangiocarcinoma is more easily differen
tiated from hepatocarcinoma than from
m e t a s t a t i c a d e n o c a r c i n o m a .

2) BILIARY CYSTADENOCARCINOMA
This type of tumor is rare, compared to

benign biliary cysts, which are regularly
identiÞed during hepatic screening with U.S.
or C.T. Congenital polycystic disease of the
liver may degenerate into malignant tumor
in 1.3% (5).

Cystadenocarcinoma is the malignant
type of cystadenoma and presents as a
cystic tumor of medium to large size, often
mult i locular (6). Mult iple tumor foci thicken
the cystic wall. Intracystic septae are com
mon. Aspiration of a mucoid or haemor-
rhagic content should raise the suspicion of
cystadenocarcinoma (Fig. 1).

U.S. usually evidences much better a focal
thickening of the cystic wall and septae than
C.T., but in large tumors, U.S. should be
repeated after partial aspiration of ßuid to
enable more precise imaging of the cystic
wall. Small tumor deposits and thin septae
may totally escape a well conducted C.T.
examination. This means that cystic lesions
in the liver exceeding 5 cm in diameter
should be aspirated with U.S. or C.T. gui
dance and routine cytology should be ob
tained if a secure diagnosis of the lesion has
not been established, if the patient is symp
tomatic, if malignancy Is suspected or if a
recent increase of volume of the lesion has

been documented. Radiologically, differen
tial diagnosis includes benign cystadenoma,
b i l ia ry cys t , necro t ized metastas is fo l lowing
c h e m o t h e r a p y, e c c h i n o c o c a l c y s t , c h r o n i c
h e m a t o m a a n d a b s c e s s .

I I . T U M O R S A R I S I N G F R O M T H E G A L L
B L A D D E R

Carcinoma of the gallbladder accounts for
47% (7) to 81% (8) of cancer in the biliary
system and for 3% to 6% of cancer in
humans. It is the sixth most frequent cancer
in the digestive tract. Carcinoma of the

gallbladder is disclosed in 0.8% to 4.5% of
biliary surgery, 0.2% to 1% are discovered at
autopsy (7-10). Association with gallstones
is usual and occurs in 65% (11) to 80% (12).
S e x r a t i o m a l e / f e m a l e i s 1 : 3 - 4 . M a x i m u m

frequency occurs in the 6th decade of life
(11).

Histological grading (13) recognizes well
differentiated (grade I), poorly differentiated
(grade II) and undifferentiated adenocar
cinoma (grade III). Other histological types
are rare. Prognosis of gallbladder cancer is
r e l a t e d t o t h e e x t e n t o f t h e d i s e a s e ( 1 3 ) .
Tumor limited to the mucosa (stage I) and
the submucosal layer (stage II) are usually
diagnosed incidentally on the cholecystec
tomy specimen. Survival reaches 100% at 5
years. Surgical techniques include resection
of the liver segment adjacent to the gallblad
d e r f o s s a t o p r e v e n t l y m p h a t i c o r
hematogenous metastatic spread to the liv
er. Tumour invasion of the muscular layer of
the gallbladder (stage III) is related to a
survival at 5 years of only 5%. Stade IV is
deÞned by involvement of the lymph nodes
surrounding the cystic duct and stade V by
l i v e r i n v a s i o n o r d i s t a n t m e t a s t a s e s . M e a n
survival of these patients is generally less
than 1 year, and no patient lives longer than
5 years. In stages I to III, the diagnosis is
usually established peroperatively or post
operatively, although U.S. and more rarely
C.T. may reveal a focal wall thickening or a
small mass within the gallbladder.

In stage IV and V, obstructive jaundice is
the rule, and a mass can be evident clinically
and/or radiologically. Gallbladder carcino
ma is strongly suggested by U.S. and C.T.,
when the normal gallbladder is obscured by
a mass, invading the upper part of the porta
hepatis, or when biliary obstruction is pre
sent at the level of the liver hilum or when
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the tumor directly Invades the quadrate lobe
o f t h e l i v e r .

Percutaneous b iopsy should be per
formed with U.S. or C.T. guidance to conÞrm
malignancy whenever a tumor is visible, as
only palliative biliary drainage is considered
in patients with advanced disease (Fig. 2).

Biliary obstruction at the liver hilum is best
drained by a bilateral transhepatic ap
proach. Retrograde endoscopic placement
of an endoprosthesis may fail for both lobes
or for one lobe, when the stenosis is tight
and/or when major distorsion of the biliary

anatomy is present at the hilum.

I I I . T U M O R S A R I S I N G F R O M T H E
C H O L E D O C H U S

Cholangiocarcinoma accounts for 10% to
44% (10) of cancers located in the biliary
sys tem. 0 .05% to 0 .1% a re d i scove red a t
a u t o p s y. T h e c h o l e d o c h u s i s i n v o l v e d i n
41%, the hepatico-cystic junction in 27% and
the hepatic duct in 16%. The tumor is lo
cated at the liver hilum in 11%, it grows from
the cystic duct in 5% (14,15). Sex ratio male/
female Is 3-4 :1, maximum frequency occurs
i n t h e 5 t h t o 7 t h d e c a d e o f l i f e . P a t i e n t s w i t h

longstanding chronic biliary obstruction are
at a part icular r isk: choledochal cysts con

taining calculi may degenerate In 4.2% to 7%
(16) and twenty cases of cholangiocarcino
m a a s s o c i a t e d w i t h C a r o l i d i s e a s e h a v e b e e n

described (17). Tumor growth is usually slow
and limited to a local spread. As the inÞltrat

ing type is predominant, tumor volume is
reduced, but progression of the disease
rapidly causes biliary obstruction. Diagnosis
is conÞrmed by percutaneous transhepatic
or endoscopic opaciÞcation of the bi le
ducts, showing either complete obstruction
or a stenosis or a protruding endoluminal
mass (18). U.S. and C.T. are essential to
stage the disease, but precise location, ex
tent in length and severity of biliary obstruc
tion are best evidenced by opaciÞcation of
the bile ducts. Patients presenting with
tumor growth into the liver hilum (Bismuth

type III, IV) are best evaluated preoperatively
by percutaneous transhepatic cholangiogra
phy. The bile ducts of all hepatic segments
s h o u l d b e Þ l l e d w i t h c o n t r a s t f o r p r o p e r

therapy planning. Several Þne needle punc
tures of both lobes of the liver may be
required. Progress in biliary surgery has
shown an increased survival after extensive
resection of the tumor above the liver hilum.

with a low operative mortality (19). Palliative
b i l i a r y d ra i nage comb ined w i t h i n t r aduc ta l
irradiation is an alternative for inoperable
pa t i en t s ( 20 ) . Pa t i en t s w i t h advanced d i s
ease or who are unÞt to undergo surgery can
s t i l l beneÞ t f r om the p l acemen t o f one o r
severa l b i l i a ry endopros theses . D i f fe ren t ia l

diagnosis includes gallbladder carcinoma,
metastases to the porta hepatis and benign

inßammatory strictures of the bile ducts.
Obstruction at the liver hilum may also be
caused by an intrahepatic tumor extending
t o t h e h i l u m . E n d o c h o l e d o c h a l e x t e n s i o n o f

hepatocarcinoma has also been reported. A
tissue diagnosis can be obtained by a per
cutaneous approach under ßuoroscopy gui
dance dur ing opaciÞcat ion of the bi le ducts

(21,22, 23) or endoscopically. U.S. (24) is
helpful in guiding percutaneous biopsy of
the extrahepatic bile ducts, angiography (25)
is only rarely used.

I V . T U M O R S A R I S I N G F R O M T H E A M

P U L L A

90% (8) to 98% (26) of tumors originating
f rom the ampul la are mal ignant . They
account for 9% of cancer in the biliary
system (8), 0.02% to 0.2% of cancer in
humans and 2% of cancer in the digestive
tract (27, 28).

When the tumor is limited to the ampulla
or protruding in the duodenal lumen without
local invasion (stage I) a 5 years' survival of
80% may be expected. Tumors inÞltrating
the mural layers of the duodŽnum (stage II
and III) carry a survival rate at 5 years of 20%
to 40%. 11% of patients with a regional
tumor spread (stage IV) survive at 5 years
(29). Surgical classiÞcation (30) disting
u ishes tumors w i th an i n t raduodena l l oca
tion (75%) (Blumgart type I), tumors located
in the ampulla (Blumgart type II) and tumors
which are inÞltrating and polymorph (Blum
gart type III). Type I has a 25% survival rate at
5 years, type II and III of only 5% at 5 years.
Diagnosis is mainly obtained by endoscopy,
during brush, forceps and snare biopsy in
cluding sampling inside a previous sphinc
terotomy. Radiological upper G.I. series are
of limited help. Endoscopic retrograde
cholangiography and wirsungography are
essential. Percutaneous transhepatic
cholangiography is indicated when endos
copy fails. C.T. and arteriography are only
part of preoperative staging.

7



B . B I O P S Y T E C H N I Q U E S I N

D U C T S

Intrahepatic tumors origlnatin
bile ducts and invasive gallblad
are mainly diagnosed by percutar
sy as any other upper abdominal
U.S. or C.T. guidance. Tumors a
the choledochus are usually r
d i a m e t e r a n d n o t w e l l s h o w n o i

C.T. Therefore, they are biops
endobiliary approach, either perc
or endoscopically or by a per

extrabiliary approach during per
transhepat ic or endoscopic
o p a c i Þ c a t i o n o f t h e b i l e d u c t s
ßuoroscopy is optimal for conti
p r o g r e s s i o n o f t h e n e e d l e d u r i
cutaneous transvisceral approacf

easy to be performed. Puncture o1
vein is avoided by lateral ßuoroscr
monitors progression in depth of t
the pa t ien t remains in a sup ine

Turning the patient with the biof:
during a transabdominal biopsy c
a catastrophic tear of the portal vei
biliary drainage catheter or a bill
prosthesis has been placed previ(
cutaneous biopsy is more easily gi
with a biliary opaciÞcation alone (3
The contact of the tip of the needl
wall of the catheter indicates opt
tion in depth of the needle. Intrai

bleeding from multiple punctun
portal vein is a potential complic”
peritonitis or biloma resulting fron
tant bile leakage, septicemia folli
peated transvisceral punctures an
less severe possible side effects. I

seeding is extremely rare, provide
gauge biopsy needle is used and th

BIOPSY IN THE B

Endoscop ica l D iagnos is

- biliary and pancreatic

aspiration cytology
L E M O N

ENDO (n=22)

KAMEYA(n=17)
- brush cytology

OSNES (n=27)
- transpapillary biopsy

S E I F E R T ( n = 1 0 ) (
- transduodenal biopsy

T S U H I Y A ( n = 8 ) f
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THE BILE of passes is limited. The biopsy needles used
s h o u l d h a v e a s u f Þ c i e n t ß e x i b i l i t y a n d

J from the should not exceed 1 mm in diameter. Exces-
Jer cancer sive up and down movements of the needle
eous biop- have to be avoided during sampling, when
tumor wi th the tumor vo lume is reduced, as the needle

ising from tip easily slips out of the tumor. When the
sduced in biliary system is obstructed, percutaneous
I U.S. and biopsy should be performed only when ade-
ed by an quate drainage will immediately follow the
itaneously procedure. Endobiliary ßuid or tissue sampl-
cutaneous ing can be performed endoscopically or
:utaneous percutaneously under ßuoroscopy control,

etrograde The percutaneous biliary drainage catheter
Biplanar is removed and a brush biopsy device is

oiling the introduced over the guide wire to the level of
ig a per- obstruction (32, 33) (Fig. 4). In all circum-
, which is stances and particularly following the es-
the portal tablishment of a percutaneous internal bili-

ipy, which ary drainage, bile can be aspirated through
ie needle, the drainage catheter or collected over sev-
position. eral hours for cytological examination. En-

sy needle doscopic diagnostic procedures include as-
”n lead to piration of duodenal fluid around the papilla,
n. When a inside the papilla and the choledochus. Ex-
ary endo- cretion of malignant cells and preservation
usiy, per- of the cytological material can be improved
ided than by irrigation of the bile ducts with saline (34),
1)(Fig-3). stimulation with cholecystokinin, mag-
3 with the nesium sulfate and secretin (35). Endos-
mal posi- copie tissue sampling is performed with a
leritoneal brush, a forceps or a snare. Deep transmural
s of the duodenal biopsy and deep biopsy inside a
t i on . B i l e p rev i ous sph inc te ro tomy a re va l uab le
a pers is- techniques.

)wing re-
! more or C. RESULTS

Çlal ignant Posit ive results obtained by endoscopic
J a small and percutaneous techniques are listed in
ë n u m b e r T a b l e t .

LIARY SYSTEM: POSITIVE RESULTS

Percu taneous D iagnos i s

- extrabiliary biopsy

EVANDER (n=19)
( 5 % ( 3 4 ) C H I T W O O D
1 6 % ( 3 9 ) B R E T
T % ( 4 0 ) D 0 N D E L I N G E R ( n = 1 9 )

- endobiliary cytology

(41) HARREL(n=19)
DONDELINGER (n=16)

0% (42) MURO(n=1CO)
- endobiliary biopsy

7 % ( 4 3 ) B R E T ( n = 1 7 )



DŽnomination: Sufrexal. Indications: 1. Administration chronique: Sufrexal est indiquŽ dans le traitement chronique, chez l'adulte, de
l'hypertension essentielle et rŽnale lŽg•re, modŽrŽe ou grave, en monothŽrapie ou en association avec des diurŽtiques ou des /3-bloquants.
2. Administration aigu™: Sufrexal est indiquŽ dans le traitement aigu de l'hypertension, telle que l'hypertension per- et postopŽratoire, la prŽ-
Žclampsie. etc. Sufrexal convient au traitement de l'hypertension chez tous les patients, y compris les patients ‰gŽs, les patients avec insuffisance
cardiaque, diati‘te sucrŽ, asthme ou troubles circulatoires pŽriphŽriques. Posologie et mode d'emploi: 1. Traitement oral: 1^ dose initiale
est de 20 mg. deux fois par jour (aussi bien en monothŽrapie qu'en association avec d'autres antihypertensifs). Sufrexal exerce son activitŽ

progressivement, de sorte que la baisse maximale de tension artŽrielle est atteinte apr•s 2 ̂  3 mois. Certaines personnes ont besoin d'une dose
double. On ne peut doubler la dose qu'apr•s 2 semaines au plus t™t si la dose initiale n'a pas eu d'effet. ¥ Si. apr•s 2 ˆ 3 mois de monothŽrapie
par Sufrexal. la tension artŽrielle n'est pas compl•tement ma”trisŽe, une association avec d'autres antihypertensifs. tels que diurŽtiques ou
|3-bloquants. peut renforcer l'effet antihypertensif de Sufrexal. ¥ Sufrexal peut •tre pris pendant les repas ou en dehors de ceux-ci. ¥ Des doses
de plus de 40 mg par prise sont ̂  dŽconseiller. Elles n'augmentent pas l'effet antihypertensif de Sufrexal et sont moins bien tolŽrŽes. ¥ Les patients
‰gŽs et les patients avec insuffisance rŽnale peuvent •tre traitŽs par les doses normales de Sufrexal. Chez les patients ayant une insuffisance
hŽpatocellulaire grave, une dose supŽrieure ˆ 2 x 20 mg par jour est ˆ dŽconseiller. ¥ Sufrexal n'est pas ŽliminŽ par l'hŽmodialyse. ¥ Le traitement
par Sufrexal ne doit pas •tre interrompu en cas d'intervention chirurgicale. 2. Traitement parentŽral: La dose thŽrapeutique normale doit •tre
dŽterminŽe individuellement et peut varier, chez les adultes, de 5 ˆ 30 mg par administration, a) voie intraveineuse: - soit en injection unique;
on peut injecter jusque 5 mg (1 ml) en une fois (en 10 sec ). Si nŽcessaire, l'administration peut •tre rŽpŽtŽe, avec chaque fois un intervalle de
quelques minutes, jusqu'̂  un maximum de 30 mg; - soit en perfusion rapide: 3 mg par minute jusqu'̂  ce que la tension artŽrielle soit ma”trisŽe,
avec un maximum de 30 mg: - la dose maximale par 24 heures est de 150 mg (perfusion -i- injection en Ixilus). ¥ L'effet thŽrapeutique est

gŽnŽralement obtenu une ̂  deux minutes apr•s administration de la dose intraveineuse adaptŽe. ¥ L'effet d'une administration intraveineuse
unique est le plus souvent de courte durŽe (30 ˆ 60 minutes) et peut •tre entretenu par une perfusion de 2 ˆ 6 mg par heure (35 ˆ 100 rig par
minute). On ne peut procŽder ̂  une perfusion qu'apr•s une injection prŽalable (bolus), b) voie intramusculaire: 10 mg (2 ml), ̂  rŽpŽter si
nŽcessaire apr•s 15 ̂  30 minutes, avec un maximum de 30 mg. Contre-Indications: Il n'y a pas de contre-indications connues. Effets
IndŽsirables : Au dŽbut du traitement, une sensation de vide dans la t•te peut survenir chez certains patients Ñ le plus souvent jeunes. Cet effet
secondaire est peu prononcŽ, il appara”t 1 ˆ 2 heures apr•s l'administration et dispara”t le plus souvent spontanŽment apr•s quelques jours quand
on poursuit le traitement. Occasionnellement, de la cŽphalŽe, des vertiges, de la fatigue, de la sŽcheresse de la bouche et de l'intolŽrance

gastrique ont ŽtŽ mentionnŽs. Ces effets secondaires ont cependant Žgalement ŽtŽ observŽs chez des patients sous placebo dans des Žtudes
avec contr™le placebo. Chez quelques patients, une formation d'ced•me pendant le traitement par Sufrexal a ŽtŽ signalŽe. Sufrexal est bien tolŽrŽ,
surtout par les patients ‰gŽs. Les param•tres biochimiques et hŽmatologiques ne sont pas influencŽs nŽgativement lors d'un traitement prolongŽ
par Sufrexal. Bien qu'on n'ait pas rapportŽ de rŽactions hŽpatiques au cours d'un traitement par Sufrexal. de pareilles rŽactions sont possibles
avec tout mŽdicament qui est mŽtabolisŽ dans le foie. L'hypotension, y compris l'hypotension orthostatique, est tr•s rare. PrŽcautions

particuli•res : Il faut Žviter l'hypokaliŽmie. Si Sufrexal est administrŽ en association avec un diurŽtique, le schŽma ihŽrapreutique doit touiours
comporter un diurŽtique Žpargnant le potassium, que ce soit ou non en association avec un autre diurŽtique. Les patients qui re•oivent des
antiarythmiques ou qui ont un bloc AV doivent •tre suivis de pr•s.



Endobiliary cytology obtained by aspira
tion of bile has the poorest results but is the
most simple technique and should be part of
nasobil iary and percutaneous bi le drainage.

Endobiliary biopsy seems to be the opti
mal technique and superior to a percutane
ous ex t rab i l i a ry approach . Comb ina t ion o f

cytological smears and histological speci
m e n s s h o u l d b e o b t a i n e d i n o r d e r t o i n

crease diagnostic accuracy (36). Results of
biopsy can be improved by direct endos
copic vision or percutaneous choledoscopy
(37, 38) allowing precise sampling with a
forceps or a snare. Small caliber endos
copes (Visicath, Microvasive, USA, milford,
MA) are now available and can be intro
duced through standard biliary drainage
c a t h e t e r s .

E n d o b i l i a r y e n d o s c o p y i s u s e f u l t o
differentiate pseudotumoral radiological de
fects in the bile ducts due to stones, sludge,
c lo t s , f o re ign bod ies o r even a i r bubb les
(38).

E n d o s c o p i c i n t r a b i l i a r y c y t o l o g y h a s a
higher yield than duodenal or ampullary
ßuid aspiration and is superior to percutane
ous bile aspiration, but the most frequent

pathological conditions considered for en
doscopy are pancreatic and ampullary le
sions. Percutaneous techniques, however,
a l s o i n c l u d e t u m o r s l o c a t e d a t t h e m i d

c h o l e d o c h u s a n d a t t h e l i v e r h i l u m . B i l e

cytology is limited by the fact that malignant
cells may not be detached and released in
the b i l ia ry ßow wi thout p rev ious brush ing .

Fungating tumors are more prone to detach
c e l l s i n t h e l u m e n t h a n i n Þ l t r a t i n g n e o

plasms. Bile salts and acids are responsible
f o r a l t e r a t i o n s o f t h e d e t a c h e d c e l l s . F a l s e

positive results may account for 2-4%. The
results of Þne needle biopsy are l imited by
several factors; b i l iary neoplasms are
difÞcult to be separated from pancreatic
cancer, inßammatory inÞltrates from dys
plasia, and dysplasia from a well differenti
a t e d a d e n o c a r c i n o m a .

C O N C L U S I O N

Biopsy procedures are an integrated part
of radiological imaging and endoscopic in
spection of the bile ducts. A palliative treat
ment as the insertion of an endoprosthesis
should only be considered in patients unÞt

for potential curative surgery, in whom
malignancy has been deÞnitively established
by cytology and/or histology.

No conclusions should be drawn from an
uncertain or negative cytological or his
tological result. Endoscopic and percutane
ous biopsy techniques carry a nŽgligeable
number of complications.
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Figure 1 A:
85-year-old maie. CT: large cystic
hepatic tumor with slight thickening
of the anterior wall.

Figure 1 B:
Percu taneous asp i ra t ion revea ls

haemorrhagic ßuid and multiple
loculations also evident on U.S.

Histological diagnosis on
percutaneous biopsy: biliary
cystadenocarcinoma.

Figure 2 A:
77-year-old male, obstructive jaundice. US

shows gallbladder carcinoma, tumor
invasion of the porta hepatis and a dilated

c h o l e d o c h u s .
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D u o v e n t a Ž r o s o l d o s e u r

fenoterol + ipratropium

le bronchodilatateur ˆ double action

C o m p o s i t i o n . , , n n A m n r t aUne bouffŽe contient 0.1 mg de btomtiydtale de fenoterol et 0.04 mg oe
b r o m u r e d ' i p r a i r o p i u m .

Le fenoterol est un bronctiospasmolylique puissant stimulant
b•ta-2-adrŽnergiques. Il agit sŽlectivement au niveau de a musculature bron
chique et utŽrine Ses effets cardio-vasculaires sont faibles. De plus, le leno
terol stimule le transport mucociliaire et exerce un effet anti-aiiergique. ci
inhalation par aŽrosol-doseur (Berotec'). la dose unitaire recommandŽe est
d e 0 . 2 m g ( c ' e s t - ˆ - d i r e u n e b o u f f Ž e ) . , .
L ' i p r a t r o p i u m e s t u n b r o n c h o s p a s m o l y t i q u e ˆ e f f e t ˆ
inhibe la bronchoconstnction rŽflexe induite par le vague : conUaitemem a
l'atropine, l'ipratropium n'agit pas au niveau du syst•me nerveux centrai, ou
fait de la prŽsence dans sa structure chimique d'un groupement ar̂ on um
quaternaire. Par inhalation, une tr•s faible dose suffit pour rel‰cher a rnuscuia
ture bronchique (la dose unitaire dŽlivrŽe par l a' rosol-doseur d Atroyem est
de 0.02 mg et la dose recommandŽe (en 1 roisi est de 0.04 rng) . une e e
dose n'induit pas d'effets secondaires systŽmiques de type
tels que sŽcheresse buccale ou troubles de 7?" ."nriion
ailleurs, elle est sans influence sur la sŽcrŽtion bronchique et la loncio
mucociliaire D'autre part, lorsqu'on en accro”t les doses. 1 ipratropium disp
encore d'une marge de sŽcuritŽ particuli•rement Žtendue
L e D u o v e n t a s s o c i e l e f e n o t e r o l e t l ' i p r a t r o p i u m , ,
Gr‰ce ˆ leur mode d'action diffŽrent, chacun des composants exerce u
c o m p l Ž m e n t a i r e .
En pathologie bronchique, il en rŽsulte un Žlargissement du spec"e'P '̈̈ Pf".
tique de la mŽdication et une diminution du taux de non-reponcieu s
chacune des composantes En effet, le bronchospasme peut
quel qu'en soit le mŽcanisme : sympathique ou para-sympathique, aiiergiqu

La prŽsence de fenoterol se traduit par une entrŽe en action f f
l'effet bronchodilatateur, qui appara”trait plus lentement sous 'P'P''¡P'"J" ̈  ̂  ,
La durŽe de l'effet thŽrapeutique varie entre 4 et 8 heures, en lonctio
d e g r Ž d e s Ž v Ž r i t Ž d e s b r o n c h o s p a s m e s .
Des Žtudes de pharmacologie animale ont montrŽ que le '3PP¡'"
des 2 drogues dans l'association est de 2.5 pour le fenoterol et oe i pour

L aŽrosol-doseur de Duovent dŽlivrŽ par bouifŽe : 0.100 mg de fenoterol et
0 . 0 4 0 m g d ' i p r a t r o p i u m .

Ainsi, l'adjonction d'ipratropium au fenoterol permet une reduction de monie
du dosage du fenoterol habituellement admis, tout en garantissant le maintien
d'un effet thŽrapeutique au moins Žquivalent
11 en rŽsulte aussi une diminution de la frŽquence et de l'intensile des elteis
s e c o n d a i r e s d u f e n o t e r o l

I n d i c a t i o n s
- Traitement ou prŽvention du bronchospasme dans les bronchopneumopa-

Ihies obstructives, telles que l'asthme bronchique, la bronchite chronique,
l'emphys•me pulmonaire, les pneumoconioses- PrŽ-traitement (ouverture des voies respiratoires) avant l'inhalation d'aŽro
sols d'antibiotiques, de mucolytiques. de corticostŽroides. de cromogly-
cale disodique ou de dŽrivŽs de la thŽophylline

C o n t r e - I n d i c a t i o n s

ThyrŽotoxicose
StŽnose hypertrophique idiopathique subaortique
H y p e r t r o p h i e p r o s t a t i q u e

PrŽcaut ions par t icu l i • res
On utilisera le Duovent avec prudence dans les allections cardiaques accom
pagnŽes de tachycardie ou de tachyarythmies On Žvitera la prescription
simultanŽe d autres substances sympathicomimŽliques

Utilisation au cours de la grossesse
Bien qu aucun effet dŽlŽt•re ne soit apparu chez l'animal, on Žvitera par prin
cipe d administrer le Duovent durant les trois premiers mois de la grossesse
Au cours de la penode prŽcŽdant immŽdiatement l'accouchement, il convient
de tenir compte du fait que le lenolerol exerce Žgalement un effet tocolylique

E f f e t s s e c o n d a i r e s

Au dosage recommandŽ, on ne constate qu'exceptionnellement des effets
secondaires de type sympathicomim•tique et pratiquement aucun effet
s e c o n d a i r e d e n a t u r e a n l i c h o l i n e r g i q u e

A dose ŽlevŽe, ou chez des patients prŽsentant une sensibilitŽ particuli•re
aux sympathicomimŽtiques. on pourra observer des tremblements digitaux,
des palpitations ou de l'agitation
Rarement on voit survenir, ˆ titre de reaction locale, une sŽcheresse buccale
ou. en cas de projection dans les yeux, des troubles modŽrŽs et rŽversibles do
l ' a c c o m m o d a t i o n v i s u e l l e

Surdosage et ant idote
En cas d'intoxication par une dose massive, les sympt™mes principaux de sur-
dosaoe sont essentiellement de caract•re sympathicomimŽlique On admi
nistrera d•s lors en tant qu'antidote spŽcifique une substance b‘ta-lytique
Dans ce cas il faut toutefois prendre en consideration l ŽventualitŽ d'une
aggravation de l'obstruction bronchique chez des patients souffrant d'une
affection bronchospastique

Adut?eŝ•f enfants au-dessus de 6 ans t bouffŽe, ̂  rŽpŽter Žventuellement
aorŽs 5 minutes L'inhalation d'une telle dose peut eire pratiquŽe ˆ inlervalles
de 4 ̂  6 heures en moyenne . l'on ne dŽpassera pas une dose totale de
6 doubles bouffŽes rŽparties sur 24 heures Comme dose d'entretien
moyenne, on administrera t ou 2 bouffŽes 3 a 4 fois par jour
L'administration aux enfants se fera sous la surveillance d'un adulte

(""EnleveMe'capuchon de protection de l embout plastique
2 Agiter l'appareil (voir schŽma) avant chaque emploi
3 Prendre l'appareil entre deux doigts 1 index sur le lond de la cartouche en

aluminium et le pouce sur l'embout La fleche de l'etiquette est ainsi dirigŽe
v e r s l e h a u t

4 Expirer ˆ fond
5 Serrer l'embout plastique avec les l•vres (voir schema)
6 Inspirer par la bouche le plus profondŽment possible tout en exer•ant une

pression sur le fond en aluminium de 1 appareil m y a libŽration d une
bouffŽe d'aŽrosol Retenir la respiration quelques secondes

7 Retirer l'embout de la bouche, puis expirer lentement
8 Remettre le capuchon de proleclion

L'opacitŽ du flacon ne permet pas de contr™ler le niveau du liquide Aussi faufil l'agiter pour en vŽrifier la prŽsence DŽs qu il para”t vide, la soupape peul
encore fonctionner etlicacement une dizaine de fois
L'embout buccal doit •tre conservŽ dans un parfait Žtat de propretŽ 11 peut •tre
nettoyŽ facilement ˆ l'eau chaude savonneuse et nncŽ ˆ l'eau claire
L'aŽrosol-doseur de Duovent est sous pression il ne peut •tre ouvert avec
violence m exposŽ ˆ des tempŽratures supŽrieures ˆ 50 'C

P r Ž s e n t a t i o n

AŽrosol-doseur cartouche avec embout buccal contenant 30 mg de (enoterol
et 12 mg de bromure d'ipratropium (300 doses)

F o r m u l e , , , .
(8r)-3Ç hydroxy-8-isopropyl- ta H. 5ÇH-tropaniumbromid (±) tropasmono
hydras 0.012 g. t-(3.5-dihydroxyphenyl)-2-[(t-(4-hydroxybenzyl)-aethyl]-
aminol-aethanol hydrobromid 0.03 g-Sorbitan trioieas-lvionoßuorotrichloro-
melhan -Dißuorodichloromethan -Tetraßuorodichioroaethan q s pro 15 ml
(- 300 bouffŽes dosŽes)

, llllllllIBQEHRIKBER)
VHOtUiEIMy

n.v. Boehrlnger Ingelheim s.a.
rue du Coll•ge St-Michel 17
1150 Bruxelles - TŽl. 02/762 56 55
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Figure 2 B:
C T: T u m o r i n v a s i o n o f t h e l i v e r h i l u m
- Percu taneous b iopsy conÞrms

ga l l b l adde r ca rc inoma.

Figure 3 A;
Percutaneous biopsy of a stenosis of the

upper choledochus. Biplanar ßuoroscopy
control during opaciÞcation of the drainage

catheter allows exquisite biopsy needle
p o s i t i o n .

Figure 2 C:
Percutaneous placement of two Wal ls tent 12
mm endopros theses (Med inven t ,

CH-Lausanne) for palliative biliary drainage.
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Figure 3 B:
Percutaneous biopsy of a stenosis of the

upper choledochus. B ip lanar ßuoroscopy
control during opaciÞcation of the drainage

catheter al lows exquisi te biopsy needle
pos i t ion .

MM n i l n i l [Illllrum m rm i l l i l l i i n n i l n
3 4 5 6 7

Figure 4 A:
Portner- Kooipe biliary biopsy set
(COOK-USA, Bloomington)

Figure 4 B:
Percutaneous endobiliary biopsy
over the guide wire placed in the bile
ducts of the right lobe.
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Die Halstablette
m i t d e r

D r a ^ h - K r a f t
IDas in Imposit enthalteneG r a m i c i d i n i s t h o c h w i r k s a m

!  gegen grampositive Erreger
wie Staphylokokken. Strepto-
kokken, Pneumokokken, Diph-
t h e r i e b a k t e r i e n u . a . D i e s t a r k e

bakterizide Wirkung von Cetyl-
pyridiniumchlorid seCzt rasch ein,
auch lief in Krypten und Schleim-
h a u t f a l t e n .

22,4-Dichlorbenzyfalkoholmit seiner ausgepragten
! antiseptischen Effektivitat

gegen grampositive und gram-
negative Erreger und Pilze zeich-
n e t s i c h d a r C i b e r h i n a u s d u r c h
sehr geringe Toxizitat sowie das
Fehlen von Resistenzbiidung aus.

3 Das Lokalanasthetikump-Aminobenzoesˆure‰thyl-
!  e s t e r f u h r t z u r a s c h e r

Schmerzlinderung und ist beson-
ders geeignet zur oberßachlichen
Anwendung auf Schleimhauten.

wirkt schnell,! dreifach, antibakteriell.
I m p o a l t *
Zutammenietzung: 1 Tabollo oninSH: GramiCidrnO.S mg. CclyipyriamiumchloriO 2.0 mg, 2.4-OlcnioiMnzylalKonol 2.0 mg. p-Arninobensoes‰ure8tnylester2.0 mg
Indlkatlonen: eoi InfsMiAs-cnlzCrßlichen Eikrankungen des Murd-, Hais- ura nachenraumos; Slomalitis. Soor. Gmgivilis, Angina tonsillaris und Pharyngitis Zur
Nachbehandlung operativsr Eingriflo Im Mund-, Ractren* und Kehlkopfboreich sowie bei baktonellen Sekund‰nnfakhonen im Verleuf einer Virusgnppe
Nebenwlrkungen. Begielterseheinungen: Bei magenemplindlitthen Palianten konnen nacr> mannaiigiger Emnahme geleganll icn Beschwerden wis z.S. Ubelkeit
außrelen. die meist nach Oosisreduaierung verschwinden.

OoslarungiTagsiiber alla2Stunden t Tablette Im Mund langsam zergehen lassan Boi Kindern gen•gl die Emnahme von lˆgirch 4 Tobletten Tablstten mcht kauon.
nichtschlucken HInwels: Fur Diabotiker; E Tablelten = ca 3 g Sortit = ca. 0.25 BE. Handelsformen: O.P. mit 20TableIter. Hersteiier: Or. Madaus & Co . Kiln.
Vertrelung: Integral S.A., S, rue Chr. Plantln. Luxemburg.



Fiir jeden Fall
die richtige Form
Rheumon¨GeI und Crente
zur Behandlung rheumatischer Erkrankungen.

bei nonnaler Haut
K l i M e f f e k t

lontophorese
ppeisgunstige Langzeittherapie

bei t rockener Haut

Massageeffekt
u n t e r Ve r b a n d e n a n w e n d b a r
n icht fe t tend

Traumon¨Gel zur Behandlung stumpferlranmen
(Prellungen, Zerrungen, Verstauchungen).

R h e u m a - F o r s c h u n g

Sport, Hauslialt, Beruf
KijJaleffekt

konzentpierte Tiefenwlrkung
oiympiagetestet

Das umfassende Lokalprogramm.

Zusammensetzung; 1 9 Rheumon Gsl enihaJt 50 mg Etolenamal,
I g Rheumon Creme enihall 100 mg Elolenamai. Indlkatlonen: Weichleil-
fheumalismus. PenanÞropaihia hume'oscapulaiis, Lumbago, Ischialgie.
Tenoovagimiis, Bursihs, slumple Tfaumen und SponveÞeizungen, Weich-
leilalteWionen bei Adhrosen und Spondylosen. Kontralndikatlonen:
UbefempÞndlicbkeil gegen Elolenamai und Rulenaminsaure. Schwanger-
schall, Slillende, Sauglinge und Klemkinder. Nebenwirkungen: Seiten
Haulreizungen, die sich nach Absetzen rascb zuruckbilden. HInwels:
Rheumon Gel nichi aul verlelzleroder ekzemaios verandeder Haul
anwenden. Handeleformen: Rheumon Gel 40 g; Rheumon Gel 100 g
Rheumon Creme 40 g; Rheumon Creme 100 g; Rheumon Creme 200 g.

Fur Luxembourg: Integral S.A., 5, Hue Chrislophe-Planlin. TŽl. 48.56.56

Zusammensetzung: I g Traumon Gel enihall 100 mg Elolenamai. Indlka
tlonen: Spodverletzungen wie Prellungen, Verslauchungen, Zerrungen
Weichleilrheumalismus, Penarthropalhia humeroscapuians. Lumbago,
Ischialgia, Tendovaginiiis, Bursilis. Weichleiiaßekiionen oei Arthrosen und
Spondylosen. Kontraindikationen: Uberempltndlichkeil gegen Elolen
amai, Flulenaminsaure und Propylenglykol. Schwangerschall. Siiliende
Sauglinge und Kleinkinder. Nebenwirkungen: Seiten Haulrotungen, die
sich nach Absetzen rasch zuruckbilden. Beaonderer HInwels: Traumon
Gel soli nrcht aul verlelzter Oder ekzemaios veranderier Haul angowendet
werden. Handeisformen: Traumon Gel 40 g: Traumon Gel 100 g

THOPON ARZNEIMIHEL KOLN



H u m a n M o n o c l o n a l A n t i b o d i e s P r o d u c e d

Against Bovine Thyroglobuline
By In Vitro Immunization

This work was supported by grant 84-01 of the SociŽtŽ pour
la Recherche sur le Cancer et les Maladies du Sang and
cosponsored by a grant of the Ligue Luxembourgeoise contre
le Cancer and a Þnancial aid for technological innovation of
the Ministry of Economy, Luxembourg.

A B S T R A C T

Human spleen cells were immunized in vitro with bovine
thyroglobuline and fused with a non-secreting mouse
myeloma line. Antibovine thyroglobuline hetero-hybridomas
were regularly obtained. Some hetero-hybridomas were
cloned by limiting dilution. The monoclonal antibodies
obtained were of the IgM class.

A B R E V I A T I O N S

M a b = M o n o c l o n a l a n t i b o d y

B-Tyr = Bovine thyroglobuline
ABTS = (2-2 ' azino-di [3 ethyl benzothiazoline sulfone])
HAT = Hypoxanthine, Aminopterine,

Thymidine
HT = Hypoxanthine, Thymidine

I N T R O D U C T I O N

Thanks to the hybridoma technique, that consists of fusing
a speciÞc antibody secreting B cell with a myeloma cell, we
actually enjoy the availability of a multitude of monoclonal
antibodies of animal origin, directed against many clinical or
biologically interesting substances.

However these monoclonal antibodies of mouse and rat

M . - C I . K o c k h a n s a n d

F. Hentges

Department of Immuno-Aitergology
Centre Hospitalier de Luxembourg,
4, rue BarbiŽ, Luxembourg

Bul l . Soc. Sci . MŽd.

p. U-N" 2/1988
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origin have some limitations. First they will
generally not recognize human allos-
pecificities (diffŽrencies that distinguish one
human being from another). Indeed the
mouse immune system will primarily react to
the most Žalient interspecies differences,
and will not react to slight human interin-
d i v i d u a l v a r i a t i o n s .

Second when used in therapeutic, or diag
nostic purposes these mouse monoclonal
antibodies will very rapidly provoke a strong
response of the human immune system
against the foreign structures on the mouse
immunoglobuline, making the further use of
these monoclonals useless and hazardous.

The use of monoclonal antibodies of hu
man origin would have a double advantage
in these matters over animal monoclonals.

Until now the production of human mono
clonals is hampered by several major ob
stacles: First there exists no human myelo
ma cell line of equivalent quality to the
available mouse myeloma lines, that could
be used in human-human fusions. Therefore
alternative strategies have been tried, as
E.B.V. transformation of human B lymphocy
tes, or fusion with lymphoblastoid cell lines,
or fusion with hetero-myelomas or fusion
with heterohybridomas. Another fundamen
tal obstacle is that human in vivo immuniza
tion is ethically not possible, and the use of
acc identa l ( rhesus) (12) or vo luntary
(tetanus) (9) in vivo immunizations is no
issue to this problem.

T h e r e f o r e t h e e l a b o r a t i o n o f a u s e f u l l i n

vitro immunization system would be a major

break-through in this area.
For some years different protocols of in

vitro immunization have been developed in
the mouse. More recently several papers
reported on in vitro immunizations fol lowed
by (11) fusions to myeloma cells, with vari
able degrees of success. Actually attempts
are made to transpose these protocols to the
human system (14).

To explore the general parameters of in
vitro human antibody production, we chose
bovine thyroglobuline to immunize human
spleen cells in vitro. Subsequently the im
munized spleen cells were fused with a non-

secret ing mouse myeloma cel l l ine. In this
paper we report on the production of these
heterohybr idomas and on the character isa
tion of the human anti-bovine thyroglobuline
m o n o c l o n a l a n t i b o d i e s o b t a i n e d .

M A T E R I A L S A N D M E T H O D S

Cell lines and fusion partners

T h e m y e l o m a l i n e u s e d w a s t h e n o n -

secreting mouse myeloma line P3 x 63 -
Ag8 - 653 establ ished by Kearny (8) .
Splenocytes came from a large badge of
cells stored in liquid nitrogen. These cells
originated from a piece of splenectomy and
had been frozen along usual techniques (4)
after consent had been given.

I n v i t r o i m m u n i z a t i o n

Splenic mono-nuclear cells that had been
separated from erythrocytes over Ficoll-Hy-
paque gradient , before f reez ing, were
thawed, adjusted to badges of 10' living
cells. The splenic cells were then cultured at
5 X 10¨/ml, or 2 X 10¨/ml, with B-Tyr (Sigma)
concentrations varying from 0,1 /ig/ml to 100
/i.g/ml for 3 to 8 days before fusion. The
culture medium was RPMI 1640 with 2 mM
Glutamine, Penicil l ine-streptomycine and
10% fetal calf serum. Cells were seeded in
multidishes (Nunc) in volumes of 1-2 ml/well
and cultured in a humidiÞed 00^ incubator
f o r t h e t i m e i n d i c a t e d .

Fusion and cloning

Splenic cells were harvested after diffe
r e n t t i m e i n t e r v a l s o f i n c u b a t i o n c o u n t e d

and what was left of the 100 x 10¨ initial cells
w a s f u s e d w i t h a n e q u i v a l e n t n u m b e r o f

mye loma ce l ls tha t had been kept in
logarithmic growth before fusion. Fusion
was performed according to GalfrŽ and Mil-
stein (1) with minor modiÞcations as previ
ously described (5).

The total amount of one fusion was then
incubated in 3 microplates of 96 wells. Each
microwell was supplemented with 10¨ nor
mal spleen cells as feeder cells. The medium
used was R.P.M.I. with H.A.T. and 20% F.C.S.
The cells were fed twice weekly, when 1/2 of
the medium was rep laced. H.A.T. se lec t ion
was stopped after 2 weeks. The supernat-
a n t s w e r e s c r e e n e d f o r m o n o c l o n a l a n t i

b o d i e s a t t h e e n d o f t h e 3 r d w e e k .

Wells found positive for speciÞc mono
clonal antibody production were cloned at 5,
2,1, 0,5 cells per well in microwells, with 10¨
splenic cells as feeder cells with R.P.M.I..
H.T., F.C.S. 10% and screened again at 3
weeks for ant ibody product ion.
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Screening of the supernatants by Elisa
To screen the supernatants for anti B-Tyr

Mab, the E l i sa p la tes were p recoated w i th
0.4 Þg B-Tyr in ICQ ix\ P.B.S./well (1, 13). for 2
hours at 37¡ C. af ter f l ick-washing, satura

ting by P.B.S./B.S.A. 1%. ßick-washing. 100/til
of hybr idoma supernatant were added. After
incubation for 1 hour at 37¡ and f l ick-wash

ing. 100 /il sheep peroxidase linked anti
serum against human immunoglobulin was
added (Serotec). After further incubation,
and ßick-washing A.B.T.S. was added for
colour development. Colour intensity was
read by multiscan. Wells were considered
positive when colour intensity was at least
twice the back-ground.

To d e t e r m i n e t h e a n t i b o d y c l a s s o f t h e

p o s i t i v e w e l l s a n d a l s o t o d e t e r m i n e t h e
frequencies of secreting hybridomas in the
d i f f e r e n t f u s i o n s , t h e s u p e r n a t a n t s w e r e
screened in Elisa-plates that had been pre
c o a t e d w i t h s h e e p a n t i - h u m a n I m m u n o

globulin-antiserum and saturated by P.B.S.
B . S . A . 1 % . A s e c o n d s p e c i Þ c a n t i - h u m a n

IgG. or IgM or IgA peroxydase linked anti
se rum was added be fo re read ing on mu l t i -
scan the colour development by A.B.T.S.

R E S U L T S

Effect of the amount of B-Tyr used during in
vitro immunization on the hetero-hybridoma
y i e l d

In a Þrst series of experiments splenocytes
w e r e i n c u b a t e d a t a c o n c e n t r a t i o n o f 5 x

10¨/ml with varying amounts of B-Tyr. At day
3 ce l l s were harves ted , washed and fused
with an equal amount of myeloma cells. Of
the 100 X 10¨ cells plated on day 0 of the
immunization period. 30 to 50 xlO¨ were
recovered for fusion on day 3. The yield of
the cells in presence of B-Tyr was higher
t h a n i n i t s a b s e n c e .

As shown in table I the presence of anti

gen had a positive effect on the total yield of
hetero-hybridomas that increased seven
f o l d .

But also the number of speciÞc anti B-Tyr

hybridomas increased with higher antigen
concentrations. This is also shown in table II.
It should be noted that even in the fusion not

preceded by B-Tyr stimulation (table I) one
speciÞc anti B-Tyr hetero-hybridoma was
o b t a i n e d .

Effect of the cell concentration used during

pr imary i n v i t r o immun iza t i on and e f fec t o f
time of fusion on hetero-hybridoma yield.

A s e r i e s o f f u s i o n s d o n e w i t h t h e s a m e

t o t a l a m o u n t o f c e l l s b u t a t a c o n c e n t r a t i o n

of 2 X 10¨/ml (table II) as compared to 5 x
10¨/ml (table I) gave rise to a lower total
amount of hetero-hybridomas especially the

an t ibody sec re t i ng hyb r idomas ; the number
of speciÞc ant i B-Tyr hetero-hybr idomas was
not c lear ly inßuenced.

W h e n t h e i n v i t r o i m m u n i z a t i o n p e r i o d
i n c r e a s e d ( Ta b l e I I I ) , t h e n u m b e r o f c e l l s
r e c o v e r e d b e f o r e f u s i o n a n d t h e n u m b e r o f

secreting hybridomas decreased, although
t h e n u m b e r o f s p e c i Þ c a n t i B - T y r h y
br idomas seemed to be qu i te s tab le up to
the 8th day.

These experiments indicate that in this
system a cell concentration of 5 x 10¨ spleen
cells/ml. during incubation, with B-Tyr con
centrations between 1-100 /^g/ml and a
culture period between 3-5 days is optimal.

C lon ing e fÞc iency, an t ibody secre t ion ra te
Mab class and speciÞcity (Table IV)

During these fusion essays. 30 wells were
found positive for anti B-Tyr by Elisa screen

ing. 4 of the wells initially found positive
were cloned by limiting dilution on human
splenic feeder cells, at concentrations of 5.
2.1.0.5 hetero-hybridomas/well. Of the wells
found posi t ive on rescreening at three
weeks , those w i th the s t ronges t co lou r i n
tensity on Elisa. for the lowest cell number
i n i t i a l l y s e e d e d , w e r e r e c l o n e d . O f t h e 4
wells subcloned. 2 stopped being posit ive in
Elisa after the Þrst cloning. Two remained
posit ive after three cloning procedures.
These clones were then expanded in Falcon
ßasks , the superna tan t recovered and con
c e n t r a t e d . T h e M a b c o n t e n t o f t h e c o n c e n

trates was compared to a dilution series of a
standard IgM solution. When using Kallik-
rein coated Elisa plates as negative control
in a B-Tyr fusion, several B-Tyr speciÞc wells

gave also a positive Elisa with Kall ikrein.

Upon checking, this broad reactivity was
a lso no ted fo r the two es tab l i shed c lones ,
t h a t m o r e o v e r r e a c t e d w i t h a t h i r d s u b

stance. /8 lactoglobuline. This broad reactive
pattern was not dependent on the saturating
subs tance used in the E l i sa and rema ined
the same when replacing P.B.S./B.S.A. by
gelatin (data not shown).
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D I S C U S S I O N

The human origin of the monoclonal anti
bodies is established by the fact that fusions
were done with a non secreting mouse
myeloma and above all by their reactivity
with speciÞc antihuman IgG, or IgM or IgA
antisera. During this work human-mouse

hetero-hybridomas were regularly obtained.
By adding antigen to the in vitro cultured
spleen cells the fusion frequency (that is the
number of hetero-hybridomas present after
three weeks compared to the number of
spleen cells used for the fusion), increased
sevenfold from 1 in 4 x 10' to 1 in sixty
thousand. It is noteworthy that by antigenic
stimulation not only the yield of speciÞc anti
B-Tyr antibody secreting cells increased but
that also the yield of hetero-hybridomas with
different speciÞcities markedly improved.
This is to be seen in relation to the fact that
the viability of the cells cultured before
fusion was better when antigen was added
than in the absence of antigen.

The stability of the hetero-hybridomas was
quite acceptable. From the wells initially
found positive for anti B-Tyr, and that were
subcloned by limiting dilution, Þfty percent
still secreted speciÞc antibodies after 3 clo

ning procedures.
The anti B-Tyr monoclonals were with one

exception of the IgM class. This is consistent
with a primary immune response as opposed
to a secondary immune response where IgG
antibodies are produced.

The secretion rate of the hetero-hy
bridomas was low, in the order of 1 /ig/
monoclonal antibody being secreted by 1
million hetero-hybridomas in 24 hours.

The speciÞcity of the monoclonals pro
duced is not restricted. Indeed two of the
monoclonals tested more extensively had
also afÞnities for porcine-Kallikrein and
beta-lactoglobulin, substances that had not

been used during the in vitro immunization,
or during the screening process. Similar
observations have recently been reported in
several murine in vitro immunization sys
tems, with mouse-mouse hybridoma pro
duction (10). These are arguments for thin
king that the broadreacting IgM monoclon
als obtained by primary in vitro immuniza
tion, arise from activation of naive B cells
that continuously migrate from the bone-
marrow to the spleen. In vivo these B cells

normally become committed to the primary
idiotypic anti-idiotypic broad reacting anti
body network.

Very recent data in a combined in vivo-in
vitro mouse system show (3) that in order to
obtain high afÞnity IgG antibody secreting
hybridomas, a time lapse of at least three
weeks between primary antigen exposure
a n d s e c o n d a r y a n t i g e n b o o s t i n g i s

necessary.
Until now there are no reports on B cells

that have been cultured for periods of more
than 3 weeks and that were able to produce
high afÞnity antibodies. However this space
of time seems mandatory to allow B cells to
switch from IgM to IgG secretion and to go
through somatic mutation events of the hy-
pervariable region. By further selection
these cells will give rise to clones producing
high afÞnity antibody. Hopefully our daily
increasing knowledge on B cell growth fac
tors, B cell regulation and tolerance (6) will
provide the necessary skills to search this
goal in a not too far future.
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H e n a m ' ' 2 5 0 T i e n a m ' ' 5 0 0
(imipenem/cilastatine sodique, MSO)

C h a u t t A a c t o W M t n w t i a s * i i o o s n n s n O T

C O M P O f t m O N

_ T t E N A M * 2 S 0 : l t n i p c n Ç n n i o n a r D < l r B S Ç a t i n i p Ç f Ç m È i f t y a r t c w n 2 S 0 m g
¥Ototwywrn nstrlum Çq. Omwinun ZSOmg ¥ NtM h)i4n>gÈnÈeart>o<ws^ T•¤SAM̂ OQ:tnilpÈnÇn>tnonoftÈdfÈ>ÇatÇn'PÇtWft*riftÈdrtcuaSOOwo
¥CUat taUnum n i thum Ça CiUxt t t tnum SOO tag - Nat r t i f i ydrootnae i rbec t tÈ
pro laof t f t t una.

F O R M E S . V O I E S D ' A O M I N t S T R AT I O N E T O O N O m O N N E M C N T
TIENAM* 2S0; poudra pour solut ion ˆ porfusor par vola mtravaloauM.

ßacon unidosa da OOtnl.
TIENAM* SOO: poudra pour solutton ˆ parfusar par vola Intnvalnauaa.

ßacon unidOM do 120 ml.

P R O P R I E T E S
U TIENAM* Omipanam/cHaattUna aodloja. MSO} asi un antbloeiqoo A

usMO parantsial. Woo^apaetro appartananta ta ctme das bŽtaMctsmam.
La TlENAM* est fait da dam composana : ( 1) rvntoenam. pramor ancttoboua
dM nouvatia dasaa da Mta-factammaa. las uuanamyc^ ; a( (21 a aiast>>
u n a s o d i Q u a . l n N W t a u r a f t z y f n t P q u a Ç p Ç c i A q u a . Q u l b l o q u a a m Ž t t P o i i 8 i n a

da tlfßlpanem au rrtvasu daa raina al acereil centldarablcrBant la concanCra-
tion do nmtparvafß dans ta traetus urlnaira. LUnlpanem at ta cttastitina sodl-

q u a c o n a t t t u a R t l a T t E N A M * d t n a u n f Ç U o p o n d Ç r a i d o 1 : 1
LT m i p a n a m . a g a l a f n a n t s o o a l • N - l o r m l r w ƒ d Q È W M Ž n a m È c l n a . a a u n d 6 f K È

l a m l ^ y n a v a t t a u a d a l a t M Ž n a m y c M a .
Laa antibiotiQuaa da la dasaa daa tM•narnvdnaa. A taoualla ÇppartlanÈ

Hmipanam. sont carac lAßaAa par una act ion bactAndda puasanta dont la
cpactra aÇt plus laroa qua calui da tout autra antibieeiqua connu. CWnHoua*
fl ioctL laa tMŽnamyctnaa sa dmirvouam par daa ŽiAmards structurais ortoÈ*
naux. qui (Tuna pan random rimipanam plus actif A l'Ž™ard daa protAmaa dis
la paru cadulalre bactOrtanna. ranforeant aon aet ien bactahclda al tTaulra

partiui conlAfem un# staPOrlA excaptionneaameni grande A rŽoard daa bAtaÈ
lac tamasea bac tŽ r lannaa .lac tamasea bac tŽ r lannaa .

'̂̂Loë̂&Sm*attun inhbdMjr pulstantda lasyndMaada la paroi catwara
baetŽrtcnna al s'avŽra bactiridda A regard d'un largo soaetra ÇfaganeÈ patho*
g•nas GranvposWIaal Oram-nŽgat i la . aAroblaaat arvaArobiaa- U TIENAM*
possŽda unlarga apactra d'action A regard des germas Oram-nŽgabf. mats do
plus il possŽda la caractArittidua da eonaarvar. A regard dot germas Gram*

peait i l . una puissance que na poaaedaJani lusqu A prAsani qua laa bAta-lactam inaa les plus anciarvtat A cpacira A troit Cacta octMtA snti^actAriAnna
AqutkbrŽe porrrtai da rŽduira les rtaquaa d-una surMacttcn duo A daa atpA-
c a a b a c t Ž r i e n n a s n o n l a n i i b l a i L a s p a c t r a r f A c t i o n d u T t E N A M ' c o m o r a r v d
Paaudoa ienas aan ig loesa . Sar ra t la ep a t E r t ta rebac ta r. S tsp tvy loeoee i ia
auraua. St raptococcua taaeal ts a t Bactaro ldaa (no l la . u i groupa var iŽ da
pathogŽnaa A problAmaa. gArvAralemartl rAfistants A d'tutraa snbbiol iQuaa

Ltctadaaoannaaaonsailas(CMIaA< Sascg/mq

¥ Stapbyiococcus avraus ¥ Stspn. auraua

fGr 6 ou entoroeoque)
. N o c a r d t a a s t a r o i d a a

*Laa va ieura da CMt^ pour la S tapny locoecua auraua n^ th icUÞna-n aa
sttuant antra 4 at S iflog/ml. La S. auraua mŽdiiciCiAt-n dod d•s tors Atra
oonaidAre comma moins Çantibia (voir nrbngua posoiogia).¥¥ Cartaina streptocoques du groupa O ne sont pea sensiblss au TIENAM*.

- E . c o D - E n t a r o b a c t a r s p
¥ K i a b a i o B a s p ¥ S a r r a t u c p

¥ A c i n e t o b a c l a r c p - P r o t a u s / p r o v i -
¥ E i k a n e t t a c o r r e d a m d a n c i a c p
¥ M o r t x a a a s o Ç P . m i r a t i i i A . P
¥ N a m a n i g o n o r m o a a a m o r g a n t i , P r a t t g a r l .
¥ Naitsariaraaninoitidts PYi•Mit'
¥ S h i g a i t J t p - P i e o d o m o r m
¥ Vs rs tn ta en ta raco l ^ i ea aan jg i r t esa * *

¥ C i t r o b a c t a r c p ¥ A l e a l i g a n a s
- Salmonel la lypft i

a r c p Ç A l e a l i g a r t a s
Ualypbi ¥ BrucaiU malitansis

'K̂ cmopbius
vutgaria ta situent antra 4 et Smcs/m
Èns idArA comma moins sans ib ia (vo i

A t vaA fob ies Qram- f

¥Paptococcuasp -Clostridiufflpaffnnoana'Cloctndium

'PBptbstreptoeoccussp-Clottrtdiumto. ¥ Eubacterium sp* !-as vai^rs de CMIqa pour la C difÞcile sa situant entra 4 et S mcg/ml.
U C. d t fßc i ta do i t d fßors At ra cont idArA comma moins tc ra tb f (vo i r ru -

bnquaposoiogia}
A n a • f o b • a s G r a m -

¥Campyiobactarlalua ¥ BactaroidM liagtfb

_ llnVapcadtreslBtancacroiaAaanSrarknipanamaliaaautraaantibiOtl-Quwde la dam daa betÈ4aetarrtines aciuetiemani disponibiea En raison da
Ça itantwm aux bAta-iactamasas. nmipanam bonsarva ta pkina aciiviie

<”Ç Çouchfts GtanwvŽga•f ai Granvoosrt i l rŽsit tamaa

PKARMACOOTNAKIOUE
lA II EN AM* est un passant inhibiteur data synth•se delˆ oaroibacte-

2*̂  M est baetAfidda A TAgard d un largo spactra da pstbogAim. OrarrÈ-Èl ansAtobiquaa La TIENî rŽsista A la
2S!2”ië22¨£^ HAMctamasaa ce quilo rend adti via -̂vis d'un pou^
can^ important dasoudwsrAtistantoa AUX autres bAtÈ4actaminas Oapiua.
^ un pwtaant Inhibiteur daa bŽtâ jctsmaaaa da eanaanaa bactŽnaa Gram-

QM1È Psaudomonaa aenigttvsa. Samtia sp al Entarobacter tpqui sont natureHamcni rŽsistantes A la plupart das bŽta-lactammas

t a r i p a n a m

_._L'^rrimisifstioninbÇvainausadaTIENAM*ŽtalŽacur20minu”eachasdea

ifOM da 2s5ß̂  da 21A S6 mcg/ml pour U dosa da
500rag.m™a4lAa3racg/ml pour la dosa da 1000 mg,
twsM plaÈntiiqoes maxima movena dlmipanem. apr•s adminislra-

^ Ç ' P ^ ' ¥ Ç P P C t i v c m a n I d a 2 0 . d o

bis P?M.5mcq/ml Avec cas doses, lee taux pfasmatiQuca dlmipcnem torn-
lm•a/fnloumoina.an4•Çhauraa-Ladam^viepiatniali.P upp Aporoxbnairvemant 70% de l'anti^iQua

"PP* Çt reuvea in tac ts dans las u r tnae andŽans las lOhaurss .
PÈÈu<taptoau^ excretion unnaira da u cubstanco n asi dŽcaiablo.
A u r t n a i r e a d K n i p a n a m d Ž p a s s a n t 1 0 m M / m l . p a r f o i s
^S^p'mcMradmnttrs&onrnjnadoaadaSOOrnada^ENAM" La

sa retrouvo dans I unna sous ferma da mŽtaboli-
S 2S2ëSS* ^ aniibaciArienna: retssinaiioo fecafe da nmipanameti Mscntiatiamant nuua

accumulat ion dimipenam dam la p icsma ou dam lur tna n asi

rSSìS”ìì** <^pÇtianti ayant une tonctlon rAnala normale, mŽmo aprŽa
rodiTWkÇ2̂do flENAM* A fe Irequenca <fe tou”ca iPi
urm concomaanta da TIENAM* ai de probanŽcido provoquaminima daa taux pUamatfeuasot^Udemhrlapiasmati-

lA ktison protŽiqua dŽ Hmipanam est danviron 20% chat Ibomma
CBasta t lna

^{f<i|̂ ^^esluninhfeitaurspAcirxiuadalCiuymadŽthdrooaptida9È4;at”icaeemem la mAtabolŽsma da llmipancffl. da sorte que i'admŽ-
ªRmuon ooncomttenta d imipanam et da dUsuttna pormal d'obtenir daa

taux ant i -baetŽnanathAr ipaut iquesdlmioarvam tant dam runna que dam la

Les taux pusmatiquas maxima de ta cttasia•na eprAa une admimstribon
harevemeuaa de TIENAM* de 20 BSnuSBL lori de 15 A 23 mcgnM peur la dose
d a 2 3 0 m a d e 3 1 A 4 9 m c g n T ) l p o u r l a d o s a d a 3 0 0 m g . a l d a S e A Q O f ß C Q / m l
powria doaa da 1000 mo. LA damMrka ptasmasiqua data ciiastasina est d anw-
root heurs. ApeeoxIraiBvement 70% de la doee de cAastsbne Çparessent
dws les urWEnvw 10% eont rebwwea loua Sxmade mŽtaboEeM-eoatyl.
QuiaxarcaAraoarddalJdËriyAciorpndasaunaactivgŽinhtbnncacomoafÈÈ
b i e A c a t i a d a U s u b s t a n c p m A f a L A c t r w t A d a t a d A t e d f O p a p h J a a a I d a m l a a
raim aa normaliae peu acres reummatien da ta ciiastabna du sang circuUni

L ' a d Ta n i t f t i a a > c e n e o t w t w ! a d a T l E N A M * a t d a c È o b o m c x f e d o u b f e i a e
taux pcasmebquaa ainsi que la dam^ da la cAastaana. maÇ n'a aucun tOet
sur la quantitŽ retrouves dam Isa tfmas.

I N O I C A n O N S
U TIEN AM !  eel indique dam la bwtemant daa tonnes gravas des ƒfdaoÈ

tiom tuivaneas. fersou aBaa sont dues A des geRnas canaiMca : ¥ mfactiom
mtraabdominalea ¥infecttom des voles respasioirea ktfeneurea ¥ wttoeoom
gynŽcotogiguaa ¥ sapbcAmia ¥ Mactiom du tractus gŽnilo-urirwira ¥ mJae-
bomdM os et des ar t icu” ibem ¥adect iom de la peau et das t issus meus

Las dormŽca eotwamani i-usa•a du TIENAM* dam la trsrfemani da ta
mAningrte aigu# sont ectuaOemenI msuRisareei peu parmetba de rweom-
mander rcisaga du TlENAM* Ctn caRa ir tocst ion.

La TIENAM* eswera ginirafemeni ui aoer* eacace en monomaripƒe dam
le traitamant dlnfactiom gravaa. y cemerttlaa infeotem mtxiaa eu ooiymicro>

bˆennea. qui extgont dasalouement un trsaemant antibiociqua contomA
la pluoartda cas ißtoct iom mutas sont associa Cl Aune contammation

d u e A l a f l o r a f Ž c a l # o u A i e f l o r a v a e m e f e . e u t i n a a c i b u c c a t o l a p t m o g A n a
enaArobla que l'on raneontra le piua couramment dam cas KfectMm mixtaa
est la Oaetaioldea Irsgaa. qui est genAfMemeni rtststant aux ammogheoti.
d a a . a u x c A p e u l o s o c Þ f > e a a i a u x p e n c i a n e s L a B a c t a r o i d e a l r i g 4 w a s t c a p a r v
dant habituaBament sansibia eu TIENAM*

U TIENAM* ad utAc en cwe que trvtemam intoif des mfecbom dent M

v o q u e a s p a r d e s m i c r o o r g j n i s m a s d o t A s t f u o t t a e u t i r K a n s t o f a B a o u e c o u d a
A l Žˆ^dautrsaent fe ioMuas: on ret rouva t radibonnanament parmi las aou-
Chas A ixoblAmea la Fwvdomenea aaru^nosa. la giapbitococeua euiauaia
Siraptococcua taaesta atia Daetaioldas trˆgBa

v s i e n t a A t a d o t a d ' o n t r a t i e n t a r a a *

l'administrttion da la dosa sutvanta r

s u h o n t l a d i a l y s a

Ç p^ua andŽftns les 4 hauras q

matiqua. L'Žvaluation da la clairanea da creatmina est lorfament oometiiAa
peur Žtablir la poseiegte chat cas pstienti

C O N T R E - I N D I C AT I O N S
Lo TIENAM* est con”ra^ndiguA chat laa patienta oui ont manifesiA una

hypersamibiKtŽ AI un ou rautra des composants du produit

E F F E T S S E C O N D A I R E S

plus couran ts son t das reac t iom loca les consŽcu t i ves A l i n tac t ion mi ra -

R A a c ß o m a l I a c M u a a
Eruption, prunt. urt icaira. hAvra. rŽactions anaphytactiQuas

Les donr”Aas actuet lamani dopombias na parmattani p
corretdion positiva ou oAgtlive an co qui concerna 1 existi

NausAes. vomissaments . d ia r rh•a . co l i ta psaudomembr tnouso

^̂otinephilia. laueop•nia. neutropAnia. duornbocytopAnia al mrombocy
teea. d tmtnut ion da Ihermcfeb ina ont A ie rappor t •as La tes t da Coombs
diracl paul davenlr posdil chex certaines personnes

FfencOon hŽpedqua
Une eugmenution lAoAra des Iramaminasas sŽriquos. de la bilirubine

ct/ou des phosphatases afealinas tAÞques a AtA signalAa

pethoiogiqua at na doÇl pas Atra confendu evoc una hAmaturia

Sre l • i na ne rveux cen t ra l
Da m•me qua pour tfeutres tnisbfeliquas da typa tiAla-lectamino. das

rAactiom indAslrabtes eu nrvasu du sydAma nerveux eanual oni AtA signa-
lAes. latlas qu una activitŽ myoctoniqua. das Žtais confusionnels. des convul-
uons Ap i l ap t i t o rmas Cas rAac t i om on i su r tou t A tA con t ta lAes chez das

da rmiaet ien. da la tanstaKA A r tnbbiot iQua du (das) mto>orgsnicmes(s)
responssblc(s}. et da ratst du patient.

Etant donriA la proM da son actJvito. la TIE NAM ¥ est oertioAiAramenl tnd*-
QuA pour la traitamant das mfeetiem grsMOs

F a t e t o ß l a c h a i r a d r Þ a

dosa QuoedÇnna sari de 1000 mg toutes les 0 hauras. Dam las i
naoue vital ou dem les infeeoom dues A des ttuero-orgsnsnies n
Mas. la dosa QuoOdwnrw da TIENAM* pcvra Atra augmenta iusQUA la poso
log ie quo t id tanne msx ima la qu i es t da tOOOmg tou tes las on tu ras . L ˆ
posologie quoadianna maximaia est da 50 mg/icg/)ourÇ sam dŽpetaer 4 g
per lour

Chequedose da 290 mg ou d#300 mg don •tre adminqifAa an pacfvsioo
intfavainauaa durtm 20 A 30 minutas Las dosas da lOOOmgdohantACrspaf-
fusŽes an 40 ˆ 60 mmuiaa. LA vitesse de perlusion peut •tre ralentie cfiez les

C h a x i e n t a n t a i l a n o u r r i t s o f l A g Ž d a p l u s d a O m e i s l a d o e a q u o f i d i a n n e
t e t a f e f e c e m m e n d Ž a e s t d a O O A t O O m g r f ( o A d M s e r a n 4 d o s a s Ž e a t a s a d m > -
nutrŽesloutai las 0 hauras Let poaotogias las p lus ŽtavAateeroniut iksAas

a de recommander une poeotogia optirriela an cas dmsufÞs

recommandŽ chez tas antsrrts appertenant A la trancha d Age 0 A 3 n

aera ba•Aa sur ta sAvent• da I mtoctioa La posologie mtxvnaia an lonction

POSOLOGIE MAXIMALE EN FONCTION DU DEGRE

d o s a s ( h a u r a s ) m a s i i n s i e ( Q )

* Las patients ayant une clannea da ta crAatmina < 3 mJ/min devraient Aire

dialyses.

Le TIENAM* est AfcminA par hŽmodtafysa Une dose cupolAmontainÈ Žgui-

patients aaamts da troubles du eyslAma nerveux cantiai (par ex. lŽsions oArA-bralas M anamnŽsa raconta da craas corrvutsives} pra sarcvit uno atiarstmn

du rensia al d•s lors euscaotbics da prasantar una accwmuUttM
E l i a t s I n d A s i r s b i M c o m p l Ž m a n t a i r a s

attats moesirsbias survsnts 4 n a pas aie Žtabl i de rotat ion oo
muwAaffat SyitArnagsttro-mtastinal coatahemcrragxiue.gcttro-ontAnte.

ì N C ; W r t i o o , ¥ o o v w t a f l c * . p w a t x * È . . c * o n M o >

SSSìti””J”"' Çtnuvmam I ouiÇcAÇi an mnia touormra aŽtˆde per tu rbc t iom du sam da lou fe . tMurdonnamants d o reÇnes

SSnKtoueSSSaM?*"* dyspnŽe. tryperventUatKm. douieva
Syst•me carOevaseUalra: hypotension. piatpititÇnt. tachycardie

SystAme gŽnlte-urtnalra: otigune/snune. poiyune
Feeo: ArythŽme. oedAma lacial. rougeur, cywvoee hypamkSrose modifca-
bom de ta tex ture cut inŽa. canq idose. prvr r i vu fva i re

RŽac f l om gŽrvAra las : pe rye r th ra ig ies . as thŽ rua / ta ib iesae

P R E C A U T I O N S
Onefmp•r”Adas mrfemi.TereeurlcxTefrirxeieuie avec ta ëICUAM*

des antibmtiquas aux indrwdus dont les anSAcOdents comprannant des affec
tions OUtrcHÞ^inaias^l partKihArement une coirte II importe d enma-
gy.'* tÈes*Ç^yie îte pseudcmemoraneuse icrsQu un patient dŽve-
topoeunertiarrhAadamlecadraduntrsttemenieriS^Mbque Dienaue selon
certaines Žtudes, une toxine produrte par te Cloctf t t f ium dun•tt t poit une des
causmmaieufw r to u codie aaaooŽe aux ant4>Çciques. d aut res causas do*-
imnl Žgalafl^ At^pnias an constoAration te traitement ctaxaxsue de ta
ooj^jjwuctomembraneirto consiste en I adrrwvstral on DOf ca do vancofTty.cme Etant donne Que Ion ignore aclweiiemenisa existe une auerpiecottee
anm̂  TIEN̂ * et les pAnxtiiime. ou les cAphaiotoonnes. leT̂ ^sentant une aAargi# connwt A casantibÇtiQues seront tra>iet cvec prudence

S y s t A m e n a r v a u a c a r t r a l
Tout comme avec les autres bAU-iactammes. on a rapportA des effets

TIENAM* au rwcag du aystAme norveux^SS^^ qu?
a c t r v r tŽ m y o c to m q u e . Ž ta t s d e c o n fu s to n o u c o n v u i u o n a C a s a f f e t t i n d A e r a -
blas se loni produ.is to P^ souvent chez des pctiants prŽsentant une petto-
logie au niveau du SNC (par ex lŽsions embraies ou antŽcŽdents dŽ
eonvu iucm) e t p rŽsŽnun t une eaŽ ra t i on d# l a t onc t i on rŽ i va io Ž t dŽs t o r s
i u s c e p i t b t o s d Ž p r e s Ž f t l Ž r u n Ž Ž c c u r T v u i c t i o n d u o r o d u i t P a r c o n s Ž q u e n t U Ž s i
particutiŽTŽ^l indcwmabto chez ces pstienta d# retpoctŽf la posologie
r o c o m m a n d Ž e l v o e s e c t i o n p o Ž o t o g e )

ll laut rmi^rvr un trsitemont anticomitial chez les patients ayant une
^ c o n v u t s i f c o n n u e L e s p a t i e n t s p r Ž s e n t a n t d e s t r e m b l e

ments tocsit^. des secousses myoctoruques ou des convutsiom recevront
un ftoitmnt^iteiepiiQue & les sympt™mes persistent, ©o diminuera les

doses de TiENAM* ou on ar r • te ra to t ra i tement

P f i c a u l t o m p a r a c u t Ž r a s

TlE7^*esltamoonneavecdubcartx>natedesodiumdesonoQuetopH
‚ˆ la soMion se ait ue sntre 0.3 ot 7.3 ti n y a pas de mooiicaiion s>on4<alrve
miSi•Jid•SS•̂^ ÇOhl prŽparŽes et uti itŽes en sunmni lest̂comman-

250conlieftt IQ.Omgdesodium(OOmEo lai TIENAM* 300
contient 37.7 mg de sodKim ( t .0 mEg )

l A P M d r e s s e r a e d e T t £ N A M * e e r a d > i u A e s u r v a n t t o s n d c a t o m d u t G b t o a u2 La poudre sŽ dissous ondAans les 3 minutes d agitation corvsUnte par mou
v e m e n t s d u p o i g n e t , o u p a r a o i U t i o n v i g o u r e u s e i n t e r m i t t e n t e O n o b t i e n t

une soMicm c la i re mco to ro a l aune Tou te va r ia t i on do cou leu r A I i n tŽ r ieu r
de ces mutes n inHuenco pas !  eff icacitŽ du produt

t a b l e a u ? R e c o n s t i t u t i o n d u T i e n a m *

Þ o l i i t i o n s c o r r p a t t o l e s
Serum physioiogiQuŽ. solution dŽ giucosŽ 3 ou to%dai

?.*.'””””iy2?..¨¡W'y* physiMogiquŽ fliucoso 3% additionNaHC03 j23dmM%} ou dŽ 0.15 do FCi (2 mEq%) ou dans
mann i t o l 2 .3 . Sou 10%

Attcrtion LŽTiENAM*ŽstchiTiiojemonttficompai4)toa
QUI cont iennent du lactate

LŽ TIENAM* on solution ne sera ni mŽlangŽ niaiouiŽ Žd
con tenan t des an t i b i o t i gues

StoWaiŽ evani ts recenst l lu t ion
La poudre sŽcho doit Žuo conservŽe A tempŽrature ame

Stab l IKŽ on so lu t i on
Le T tENAM* en so lu t ion res te sub te pondant 4 t vourc

ambiante ou 24 heures au rŽf r igŽrateur torsqu i l est rccom
s o l v a n u m e n t i o n n Ž s C K l e s s u s

Chaguo dose de 230 mg ou de 300 mg do i •tre Ždmm isi
intrmeineusodurBnt20A30minutot Les doses do 1000 mg
fusŽes en 40 A 60 minutes La vitesse de perfusion peut •tre
pa t ien ts qu i p rŽsen ten t des nausŽes duran t i admins i ra t io r

i m b a l i a g e E x s i g m i i o o
mior ifKllqvani te mo>s A p

D E L I V R A N C E
la TIENAM* est uniquement disponible pour iusage hospitalier
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