
9.4. A
ssay

R
efer to the “S

tandardized O
perating P

rocedures” of the instrum
ent for

full details on how
 to proceed from

 this point.
T

he fibrinogen assay of the plasm
as to be tested is autom

atically
carried out by the analyzer as soon as the sam

ples have been loaded.
If any of the patient results falls outside the linearity range of the assay,
the instrum

ent autom
atically retests the sam

ple in question at an
appropriate dilution, provided that this option has been entered in
m

em
ory in the test setup (see the R

eference M
anual).

10/ R
E

S
U

LT
S

T
he fibrinogen level of the plasm

as being tested is displayed, in the unit
selected by the operator, in the “Test P

anel/Test S
tatus” screen of the

analyzer 
(see 

the 
R

eference 
M

anual). T
he 

result 
is 

to 
be 

interpreted
according to the patient’s clinical and biological states.

E
nsure that the values obtained for the controls are w

ithin the ranges
stated in the A

ssay V
alue inserts provided in the control box. If the control

values are outside the stated ranges, check all com
ponents of the test

system
 to ensure that all are functioning correctly, i.e., assay conditions,

reagents, integrity of the plasm
as being tested, etc. If necessary, repeat the

assays.

11/ L
IM

ITA
T

IO
N

S
•

W
hen the fibrinogen assay is to be perform

ed on sam
ples collected from

patients 
receiving 

throm
bolytic 

therapy 
and 

w
ithout 

addition 
of 

an
anticoagulant m

ixture containing a plasm
in inhibitor in the collection tube,

fibrinogen results m
ay be underestim

ated.

•
T

he 
S

TA
®

- 
Liquid 

F
ib 

procedure 
is 

insensitive 
to 

the 
follow

ing
substances: fibrin degradation products (up to 120 µg/m

l), hirudin (up to
3 µg/m

l), heparins (U
F

H
 and LM

W
H

) (up to 2 IU
/m

l), dabigatran (up to
500 ng/m

l) and rivaroxaban (up to 1.2 µg/m
l).

12/ R
E

F
E

R
E

N
C

E
 IN

T
E

R
VA

L
T

he norm
al plasm

a fibrinogen level in the adult population is usually in the
range of 2-4 g/l (200-400 m

g/dl) (2). H
ow

ever, each laboratory should
determ

ine its ow
n norm

al range.
D

uring pregnancy there is an increase in fibrinogen level (3, 5).

13/ P
E

R
F

O
R

M
A

N
C

E
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

•
L

in
earity R

an
g

e - M
easu

rin
g

 R
an

g
e

W
hen the plasm

a to be tested is diluted 1:20, the S
TA

®
- Liquid F

ib assay
has 

a 
linear 

range 
of 

1.0-8.0 
g/l 

(100-800 
m

g/dl) 
on 

S
TA

-R
®, 

S
TA

C
om

pact ®
and S

TA
 S

atellite
®. T

he m
easuring range can be extended

dow
n to 0.4 g/l (40 m

g/dl) and up to 12.0 g/l (1200 m
g/dl) w

hen the
plasm

a is autom
atically retested at an appropriate dilution (see section

9.4).

•
R

ep
ro

d
u

cib
ility

D
ifferent 

sam
ples 

w
ere 

used 
for 

the 
intra-assay 

and 
inter-assay

reproducibility studies. R
esults obtained by the S

TA
-R

®
are show

n below
:

1.
C

LA
U

S
S

 A
.:

“G
e

rin
nu

n
g

sp
hysio

lo
g

isch
e

 
S

ch
n

e
llm

e
th

o
d

e
 

zu
r 

B
e

stim
m

un
g

 
d

e
s

F
ibrinogens”. A

cta H
aem

atol., 17, 237-246, 1957.

2.
A

N
D

R
E

O
T

T
I F., B

U
R

Z
O

T
TA

 F., M
A

S
E

R
I A

.:
“F

ibrinogen as a m
arker of inflam

m
ation: a clinical view

”. B
lood C

oag.
F

ibrinolysis, 10, 3-4, 1999.

3.
M

A
C

K
IE

 I.J., K
IT

C
H

E
N

 S
., M

A
C

H
IN

 S
.J., LO

W
E

 G
.D

.O
.:

“G
uidelines on fibrinogen assays”, B

r. J. H
aem

atology, 121, 396-404,
2003.

4.
M

O
S

E
S

S
O

N
 M

.W
.:

“F
ibrinogen and fibrin structure and functions”, J. T

hrom
b. H

aem
ostasis,

3, 1894-1904, 2005.

5.
H

A
N

T
G

A
N

 R
.R

., LO
R

D
 S

.T.:
“F

ibrinogen structure and physiology” in “H
em

ostasis and T
hrom

bosis -
B

asic 
principles 

and 
clinical 

practice”, 
C

olm
an 

R
.W

., 
C

low
es 

A
.W

.,
G

oldhaber S
.Z

., M
arder V.J., G

eorge J.N
.: Lippincott W

illiam
s &

 W
ilkins,

fifth edition, 285-316, 2006.

Intra-A
ssay

R
eproducibility

Inter-A
ssay

R
eproducibility

S
am

ple
S

am
ple 1

S
am

ple 2
S

am
ple 3

S
am

ple 4

n
_X

 (m
g/dl)

S
D

 (m
g/dl)

C
V

 (%
)

21
28362.1

21
10354.9

10
28462.1

10
10333.2

R
E

F
E

R
E

N
C

E
S
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1/ IN
T

E
N

D
E

D
 U

S
E

T
he S

TA
®

- L
iq

u
id

 F
ib

kit is intended for use w
ith S

TA
-R

®, S
TA

 C
om

pact ®

and S
TA

 S
atellite

®
for the quantitative determ

ination of fibrinogen levels in
plasm

a by the clotting m
ethod of C

lauss (1).

2/ S
U

M
M

A
R

Y
 A

N
D

 E
X

P
L

A
N

A
T

IO
N

F
ibrinogen 

is 
a 

glycoprotein 
of 

a 
m

olecular 
w

eight 
of 

approxim
ately

340000 daltons (5), present in plasm
a at a concentration in the range of

2 to 4 g/l (200-400 m
g/dl) (2). It is synthesized in the liver (1.7 to 5 g/day)

(5). T
he synthesis of fibrinogen is controlled by the gene w

hich codes for
the β

chain synthesis (3). D
ue to the existence of a genetic polym

orphism
for this gene, the plasm

a level of fibrinogen varies am
ong individuals (3).

T
he half-life of fibrinogen is about 3-5 days (5).

F
ibrinogen is com

posed of six chains: 2 A
α

, 2 B
β

and 2γ (4). T
hrom

bin
(factor IIa) breaks up the fibrinogen m

olecule to split out 2 fibrinopeptide A
(F

PA
) 

fragm
ents 

from
 

the 
A

α
chains 

and 
2 

fibrinopeptide 
B

 
(F

P
B

)
fragm

ents from
 the B

β
chains (4). T

he fibrin m
onom

ers that are produced
from

 these reactions then aggregate to form
 fibrin, w

hich is subsequently
stabilized by factor X

IIIa (3, 4). T
he first step of this stabilization consists of

the binding of tw
o γ

chains of tw
o fibrin m

onom
ers (4). T

his binding is the
origin of D

-dim
er, the degradation product that is specific of fibrin (4).

A
n increase of fibrinogen level is found in cases of diabetes, inflam

m
atory

syndrom
es, obesity (3, 5); a decrease of the fibrinogen level is observed in

D
IC

, fibrinogenolysis (3).
F

urtherm
ore, 

fibrinogen 
seem

s 
to 

be 
involved 

in 
the 

pathogenicity 
of

throm
botic cardiovascular events (3, 5).

3/ T
E

S
T

 P
R

IN
C

IP
L

E
In the presence of an excess of throm

bin, the clotting tim
e of a diluted

plasm
a sam

ple has a direct bearing on the level of plasm
a fibrinogen (3).

4/ K
IT

 R
E

A
G

E
N

T
A

n A
ssay V

alue insert w
ith a barcode is provided in the box. T

his barcode
contains the follow

ing inform
ation: lot num

ber, kit code num
ber, reagent

code num
ber, expiration date and calibration values.

S
TA

®
- L

iq
u

id
 F

ib
: titrated hum

an calcium
 throm

bin (approx.100 N
IH

units/m
l) 

containing 
a 

specific 
heparin 

inhibitor 
to 

allow
 

the 
assay 

of
fibrinogen in heparinized plasm

a sam
ples.

W
A

R
N

IN
G

 - P
O

T
E

N
T

IA
L

 B
IO

H
A

Z
A

R
D

O
U

S
 M

A
T

E
R

IA
L

T
h

e reag
en

t p
rovid

ed
 in

 th
is kit co

n
tain

s m
aterials o

f h
u

m
an

 an
d

/o
r an

im
al o

rig
in

. W
h

en
ever

h
u

m
an

 p
lasm

a is req
u

ired
 fo

r th
e p

rep
aratio

n
 o

f th
is reag

en
t, ap

p
roved

 m
eth

o
d

s are u
sed

 to
test th

e p
lasm

a fo
r th

e an
tib

o
d

ies to
 H

IV
 1, H

IV
 2 an

d
 H

C
V, an

d
 fo

r h
ep

atitis B
 su

rface an
tig

en
,

an
d

 resu
lts are fo

u
n

d
 to

 b
e n

eg
ative. H

o
w

ever, n
o

 test m
eth

o
d

 can
 o

ffer co
m

p
lete assu

ran
ce

th
at in

fectio
u

s ag
en

ts are ab
sen

t. T
h

erefo
re, u

sers o
f reag

en
ts o

f th
ese typ

es m
u

st exercise
extrem

e 
care 

in
 

fu
ll 

co
m

p
lian

ce 
w

ith
 

safety 
p

recau
tio

n
s 

in
 

th
e 

m
an

ip
u

latio
n

 
o

f 
th

ese
b

io
lo

g
ical m

aterials as if th
ey w

ere in
fectio

u
s.

5/ C
A

U
T

IO
N

S
tore at 2-8 °C

. F
or in vitro

diagnostic use only. T
his reagent is to be used

only by certified m
edical laboratory personnel authorized by the laboratory. 

T
he S

TA
®

- Liquid F
ib kit is designed for use w

ith analyzers of the S
TA

®
line

suitable w
ith this reagent. R

ead the R
eference M

anual of the analyzer
m

odel carefully before starting.
E

xercise great care in the handling of this reagent and of patient sam
ples.

T
he disposal of w

aste m
aterials m

ust be carried out according to current
local regulations. 

6/ S
P

E
C

IM
E

N
 C

O
L

L
E

C
T

IO
N

 A
N

D
 T

R
E

A
T

M
E

N
T

S
am

ple collection m
ust be in conform

ity w
ith the recom

m
endations for

haem
ostasis tests.

•
B

lood (9 vol.) is collected in 0.109 M
 (i.e., 3.2 %

) trisodium
 citrate

anticoagulant (1 vol.).

•
C

entrifugation: 15 m
inutes at 2000-2500 g.

•
P

lasm
a storage: 8 hours at 20 ± 5 °C

.

7/ R
E

A
G

E
N

T
 P

R
E

PA
R

A
T

IO
N

 A
N

D
 S

TO
R

A
G

E
•

P
rep

aratio
n

A
llow

 the reagent to stand at room
 tem

perature (18-25 °C
) for 30 m

inutes
before use. S

w
irl the vial gently; then place a new

 S
TA

®
- m

ini R
educer

(R
E

F
 00797) in the vial and the perforated cap on top.

T
h

is reag
en

t co
n

tain
s a 3:1 m

ixtu
re o

f 5-ch
lo

ro
-2-m

ethyl-2H
-iso

th
iazo

l-3-o
n

e an
d

 2-m
ethyl-

2H
-iso

th
iazo

l-3-o
n

e. A
t th

e co
n

cen
tratio

n
 p

rovid
ed

 (< 0.06 %
), th

is m
ixtu

re is classified
 as

sen
sitisin

g
.

W
arn

in
g

M
ay cau

se an
 allerg

ic skin
 reactio

n
.

W
ear p

ro
tective g

loves/p
ro

tective clo
th

in
g

/eye p
ro

tectio
n

/face p
ro

tectio
n

.
IF

 O
N

 S
K

IN
: W

ash
 w

ith
 p

len
ty o

f so
ap

 an
d

 w
ater.

•
S

to
rag

e
T

he reagent in intact vials is stable until the expiration date indicated on
the box label w

hen stored at 2-8 °C
.

O
nce opened, the reagent, w

ith a new
 S

TA
®

- m
ini R

educer and the
perforated cap in place, rem

ains stable for 10 days on S
TA

-R
®, S

TA
C

om
pact ®

and S
TA

 S
atellite

®.
A

fter first opening, the rem
aining solution stored at 2-8 °C

 in its original
vial 

w
ith 

the 
cap 

on 
top 

is 
stable 

for 
2 

m
onths 

w
hen 

free 
of 

any
contam

ination.
D

o
 n

o
t freeze.

N
B

: C
onsidering the num

erous com
binations of storage conditions (partly

on board, partly at 2-8 °C
), each laboratory should establish its ow

n
stability durations according to its practices. T

hese durations should not
exceed the above m

entioned figures w
hich have been determ

ined under
controlled conditions.
In 

case 
of 

storage 
at 

2-8 
°C

, 
allow

 
the 

reagent 
to 

stand 
at 

room
tem

perature (18-25 °C
) for 30 m

inutes before use.

8/ 
R

E
A

G
E

N
T

S
 

A
N

D
 

E
Q

U
IP

M
E

N
T

 
R

E
Q

U
IR

E
D

 
B

U
T

 
N

O
T

P
R

O
V

ID
E

D
•

S
TA

®
- O

w
ren

-K
o

ller (R
E

F
 00360).

•
F

or calibration: S
TA

®
- U

n
icalib

rato
r

(R
E

F
 00675), in case the pre-

calibration is not selected.

•
F

or 
quality 

control: 
S

TA
®

- 
C

o
ag

C
o

n
tro

l 
+ 

(R
E

F
 

00679),
S

TA
®

- C
o

ag
C

o
n

tro
l 

+ A
B

N
 * (R

E
F

 00676), S
TA

®
- C

o
ag

C
o

n
tro

l
(

+ A
B

N
) P

L
U

S
 (R

E
F

 00677), S
TA

®
- S

ystem
C

o
n

tro
l 

+ 
(R

E
F

 00678) or S
TA

®
- R

o
u

tin
e Q

C
 2 m

l
(R

E
F

 00554).

•
S

TA
-R

®, S
TA

 C
om

pact ®
or S

TA
 S

atellite
®.

•
S

TA
®

- m
ini R

educer (R
E

F
 00797).

•
C

om
m

on clinical laboratory equipm
ent and m

aterials.

* A
vailable in the U

nited S
tates only.

9/ P
R

O
C

E
D

U
R

E
9.1. C

alib
ratio

n

•
P

re-calib
ratio

n
 P

ro
to

co
l

T
he pre-calibrated fibrinogen values are identical for all the reagents

of the sam
e lot. T

he pre-calibration has been determ
ined w

ith a
secondary standard of the 09/264 International S

tandard established
in 2011.
To enter the calibration data on the analyzer, scan the barcode printed
on the A

ssay V
alue insert across the instrum

ent barcode reader. T
he

calibration data w
ill be validated for the lot being used once the tw

o
fibrinogen control levels have been determ

ined. 
T

he calibration curve can be exam
ined on the screen of the analyzer

in the “C
alibration” m

enu (see the R
eference M

anual).

•
C

alib
ratio

n
 P

ro
to

co
l w

ith
 S

TA
®

- U
n

icalib
rato

r
A

s an alternative to the pre-calibration protocol, the calibration m
ay

also be perform
ed w

ith S
TA

®
- U

nicalibrator, provided that the correct
test setup has been chosen (see the R

eference M
anual). P

repare the
S

TA
®

- 
U

nicalibrator 
and 

scan 
the 

inform
ation 

contained 
in 

the
barcode of the A

ssay V
alue insert into the instrum

ent.
T

he standards are autom
atically prepared by the analyzer by dilution

w
ith S

TA
®

- O
w

ren-K
oller according to the param

eters entered in the
instrum

ent for the assay.
T

he calibration curve can be exam
ined on the screen of the analyzer

in the “C
alibration” m

enu (see the R
eference M

anual).

9.2. P
atien

ts’ P
lasm

as
P

atients’ 
plasm

as 
are 

tested 
undiluted. 

T
hey 

are 
loaded 

in 
the

instrum
ent (see the R

eference M
anual of the analyzer m

odel). T
he

analyzer autom
atically prepares the dilutions w

ith S
TA

®
- O

w
ren-K

oller.
T

hen select the test(s) to be perform
ed.

9.3. Q
u

ality C
o

n
tro

l
It 

is 
necessary 

to 
run 

controls 
in 

order 
to 

ensure 
accuracy 

and
reproducibility of the results. Tw

o different levels of control should be
used. P

repare the control reagents and scan into the instrum
ent the

inform
ation contained in the barcode printed in their respective A

ssay
V

alue inserts. T
hese controls are used undiluted.

N
P

N
P

N
N

- L
IQ

U
ID

 F
IB

Q
u

an
titative d

eterm
in

atio
n

 o
f fib

rin
o

g
en

 acco
rd

in
g

 to
 C

lau
ss

•
K

it C
ontaining 12 x 4-m

l V
ials

(R
E

F
 00673)

IV
D
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