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II. 
S

u
m

m
ary an

d
 P

rin
cip

les

S
ickle cell disease is a chronic hem

olytic anem
ia seen in individuals

hom
ozygous for the H

em
oglobin S

 gene (S
/S

). In these individuals,
H

em
oglobin S

 constitutes 70-99%
 of  the total hem

oglobin. W
hen

H
em

oglobin S
 is reduced to deoxyhem

oglobin
1, it form

s filam
entous

tactoids tha
t cause red blood cells of these individuals to “sickle”.

R
epea

ted vascular occlusion in sickle cell anem
ia can lead to accu-

m
ula

ted dam
age in a variety of organs, including kidney, heart, lung,

and eyes.

H
eterozygous (A

/S
) individuals are carriers of the sickle cell trait and

have up to 50%
 H

em
oglobin S

. W
hile they are usually asym

ptom
a

tic,
these pa

tients should be identified for genetic counseling purposes.
U

nder conditions of reduced oxygen pressure, such as anesthesia,
flight in poorly pressurized airplanes, and severe pneum

onia, sickle
cell syndrom

e m
ay occur.

T
he S

ickleS
creen K

it is a m
odified N

albandian
2

procedure based
upon differential solubility. R

ed blood cells are lysed by a surfactant.
T
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d
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hyd

ro
su

lfite.
R

educed H
em

oglobin S
 is insoluble and form

s a turbid suspension
in concentra

ted phospha
te solutions

3. N
orm

al H
em

oglobin A
 and

m
ost other hem

oglobins rem
ain in solution under these conditions.

B
oth sickle cell disease and sickle cell trait can be detected w

ith this
procedure.

III. 
R

eag
en

ts

For in vitro
diagnostic use.

A
.

R
e

a
c

tio
n

 V
ia

ls
 

(30
d

eterm
in

atio
n

 kit): 
P

re
fille

d
 

w
ith

 
so

d
iu

m
hyd

ro
su

lfite. S
to

re
 a

t ro
o

m
 te

m
p

e
ra

tu
re

 (1
5

-3
0

°C
). D

o not expose
to light for excessive periods. B

est stored as supplied in kit.  U
se

uncapped vials w
ithin 12 hours.

N
O

T
E

:  K
eep

 trays p
ro

tected
 fro

m
 lig

h
t.

Tap the R
eaction V

ials lightly to break up any clum
ps and to bring all

pow
der to the bottom

 of the tube. D
o not use R

eaction V
ials tha

t
have clum

ped, w
et-appearing pow

der. U
ncap R

eaction V
ials and

place in Tube R
eading R

ack. A
dd approxim

a
tely 4 m

L of P
hospha

te
B

uffer to each R
eaction V

ial. M
ix w

ell. U
se reconstituted R

eaction
V

ials w
ithin 4 hours.

B
.

S
o

d
iu

m
 H

yd
ro

su
lfite P

o
w

d
er V

ials: (120 d
eterm

in
atio

n
 kit): S

tore
a

t room
 tem

pera
ture (15-30°C

). D
o not expose to light for excessive

periods. B
est stored as supplied in kit.

P
our the entire contents of one S

odium
 hydrosulfite vial into one

bottle of P
hospha

te B
uffer. P

ow
der m

ust be dry and free flow
ing.

M
ix w

ell and let stand 15 m
inutes to dissolve. S

tore com
bined

P
hosphate B

uffer/S
odium

 hydrosulfite tightly capped at 2-8°C
. U

se
w

ithin 28 days of reconstitution. O
ne bottle is sufficient for 30 tests.

W
arn

in
g

: S
odium

 hydrosulfite is a potentially hazardous m
aterial. It

m
ay spontaneously heat on contact w

ith m
oist air sufficiently to ignite

surrounding com
bustible m

aterials. A
void contact w

ith strong oxidiz-
ers w

hich m
ay cause fire or explosion.

D
o

 N
o

t P
ip

ette A
ny R

eag
en

t B
y M

o
u

th
.

C
.

P
h

o
sp

h
ate B

u
ffer: A

 concentrated solution containing surfactant, w
ith

0.02%
 S

odium
 azide as a preservative. S

tore at room
 tem

perature
(15-30°C

).

D
.

R
eco

n
stitu

tio
n

 F
lu

id
: D

eionized w
a

ter w
ith sodium

 azide as a pre-
serva

tive. S
tore a

t 2-8°C
.

W
arn

in
g

:
P

hosphate B
uffer and R

econstitution F
luid contain sodium

azide. S
odium

 azide under acid conditions yields hydrazoic acid, an
extrem

ely toxic com
pound. D

ilute w
ith running w

ater before discard-
ing, and then flush w

ith large volum
es of w

ater. T
hese precautions

are recom
m

ended to avoid deposits in m
etal piping in w

hich explo-
sive conditions m

ay develop.

E
.

P
o

sitive C
o

n
tro

l: Lyo
p

h
ilize

d
 h

e
m

o
g

lo
b

in
 A

/S
. S

to
re

 a
t 2

-8
°C

.
R

e
co

n
stitu

te
 w

ith
 0

.5
 m

L
 R

e
co

n
stitu

tio
n

 F
lu

id
. L

e
t sta

n
d

 u
n

d
is-

tu
rb

e
d

 fo
r 3

0
 m

in
u

te
s th

e
n

 vo
rtex to

 m
ix. R

e
co

n
stitu

te
d

 co
n

tro
l is

sta
b

le
 fo

r 2
1

 d
ays a

t 2
-8

°C
.

F.
N

eg
ative C

o
n

tro
l: Lyo

p
h

ilize
d

 h
e

m
o

g
lo

b
in

 A
/A

. S
to

re
 a

t 2
-8

°C
.

R
e

co
n

stitu
te

 w
ith

 0
.5

 m
L

 R
e

co
n

stitu
tio

n
 F

lu
id

. L
e

t sta
n

d
 u

n
d

is-
tu

rb
e

d
 fo

r 3
0

 m
in

u
te

s th
e

n
 vo

rtex to
 m

ix. R
e

co
n

stitu
te

d
 co

n
tro

l is
sta

b
le

 fo
r 2

1
 d

ays a
t 2

-8
°C

.

C
au

tio
n

: E
ach unit of source m

aterial used in the preparation of
P

ositive and N
egative C

ontrols has been tested by an F
D

A
 licensed

m
ethod and found non-reactive for H

B
sA

g and negative for antibod-
ies to H

IV
 and H

C
V. H

ow
ever, no know

n test m
ethod can offer com

-
plete assurance that products derived from

 hum
an blood w

ill not
transm

it hepatitis, A
ID

S
, or other infectious diseases. T

his product,
like all m

aterials of hum
an origin, should be handled as potentially

infectious biological m
aterial.

Lack of vacuum
 (lyophilized controls), unexpected results, or reagent

color varia
tions could indica

te product deteriora
tion.

IV. 
S

am
p

le C
o

llectio
n

C
ollect w

hole blood in E
D

TA
, H

eparin, S
odium

 citra
te, or A

C
D

 anti-
coagulant. S

am
ples can be stored a

t 2-8°C
 for up to 2 w

eeks before
testing.

V. 
P

ro
ced

u
re

M
aterials P

ro
vid

ed
:

P
acific H

em
ostasis S

ickleS
creen K

it (30 determ
inations):

P
hospha

te B
uffer: 1 x 125 m

L vial w
ith dispensing cap

R
eaction V

ials: 30 vials prefilled w
ith sodium

 hydrosulfite pow
der

P
acific H

em
ostasis S

ickleS
creen K

it (120 determ
inations):

P
hospha

te B
uffer: 4 x 125 m

L vials w
ith dispensing caps

S
odium

 H
ydrosulfite P

ow
der: 4 x 5.7 g

ram
 vials

P
acific H

em
ostasis S

ickleS
creen C

ontrol S
et:

P
ositive C

ontrol: 4 x 0.5 m
L vials

N
ega

tive C
ontrol: 4 x 0.5 m

L vials

R
econstitution F

luid: 2 x 4 m
L vials

M
aterials R

eq
u

ired
, B

u
t N

o
t P

ro
vid

ed
:

Tube reading rack
C

lear 12 x 75 test tubes and plug stoppers (120 det. kit)
50 µL pipet
C

ontrols are not provided w
ith the S

ickleS
creen K

it. T
hey m

ust be
ordered separa

tely.

A
.

B
ring all reagents and sam

ples to room
 tem

pera
ture.

B
.

R
un a know

n positive and nega
tive control w

ith each g
roup of sam

-
ples.

C
.

R
un a positive control w

ith each new
ly opened tray of tubes.

D
.

Label 
one 

test 
tube 

for 
each 

pa
tient 

and 
control. 

U
se 

prefilled
R

eaction V
ials for 30 det. kit and 12 x 75 test tubes for 120 det. kit.

P
lace in Tube R

eading R
ack.

E
.

In the 30 det/kit, add 4 m
L P

hospha
te B

uffer to the prefilled reaction
vial and m

ix w
ell. In the 120 det/kit, add 4 m

L S
odium

 H
ydrosulfite to

a test tube.
F.

A
dd 50 µL of w

hole blood or control. C
ap and shake vigorously

im
m

edia
tely

after adding the w
hole blood or control to each tube.

G
.

Incuba
te in Tube R

eading R
ack a

t room
 tem

pera
ture for 10-20 m

in-
utes.
N

ote: P
acked red blood cells can be used instead of w

hole blood to

m
inim

ize false positive and false nega
tive reactions.

4

H
.

D
o

 n
o

t rep
o

rt p
atien

t resu
lts if th

e p
o

sitive co
n

tro
l ap

ears n
eg

-
ative

.

V
l. 

R
esu

lts

N
eg

ative:

If no sickling hem
oglobin is present the solution w

ill be clear to slightly
cloudy. T

he lines on the Tube R
eading R

ack w
ill be easily seen through

the tube contents.

W
eakley P

o
sitive:

T
he differentia

tion betw
een w

eakly positive sam
ples and nega

tive sam
ples

soley depends on the subjective evalua
tion. S

om
e w

ill describe a sam
ple

giving a slightly cloudy solution w
ith the lines on the Tube R

eading R
ack

visible as very faint lines as positive w
hereas others describe it as nega-

tive. A
ll positive or questionable results should be further evalua

ted w
ith

hem
oglobin electrophoresis.

P
o

sitive:

If H
em

oglobin S
 or any other sickling hem

oglobin is present the solution
w

ill be turbid. T
he lines on the Tube R

eading R
ack w

ill not be clearly visi-
ble w

hen view
ed through tube contents. A

ll positive or questionable
results should be further evalua

ted w
ith hem

oglobin electrophoresis.

V
ll. 

L
im

itatio
n

s
A

.
S

evere anem
ia can cause false nega

tives. If the total hem
oglobin is

<
8 g/dL, double the sam

ple volum
e to 100 µL.

B
.

P
a

tients w
ith m

ultiple m
yelom

a, cryoglobulinem
ia, and other dys-

globulinem
ias m

ay give false positives. W
ash pa

tient red blood cells
in physiologic saline to m

inim
ize these problem

s.
C

.
E

leva
ted levels of H

em
oglobin F

 can cause false nega
tive results.

D
o not use this test for infants under 6 m

onths of age.

D
.

R
ecent transfusion can cause false positive or false nega

tive results.
E

.
S

om
e rare hem

oglobin variants such as H
em

oglobin C
 H

arlem
 or C

G
eorgetow

n m
ay give a positive reaction.

F.
T

his test is a screening procedure only. A
ll positive or questionable

results should be further evalua
ted w

ith hem
oglobin electrophoresis.

V
llI. 

P
erfo

rm
an

ce C
h

aracteristics
O

f tw
enty sam

ples analyzed by hem
oglobin electrophoresis, ten

w
ere confirm

ed A
/A

 (>
95%

 H
em

oglobin A
). T

he rem
aining 10 w

ere
confirm

ed 
A

/S
 

(37-46%
 

H
em

oglobin 
S

). 
W

hen 
tested 

using 
the

S
ickleS

creen K
it, all A

/A
 sam

ples w
ere correctly reported as nega-

tive. A
ll A

/S
 sam

ples w
ere correctly reported as positive. M

ultiple kit
lots w

ere used.

IX
. 

R
eferen

ces
1.

Lange, R
.D

., M
innich, V., and M

oore, C
.V. 1951. J Lab C

lin
M

ed
37:389.

2. 
N

albandian, R
.M

., N
ichols, B

.M
., C

am
p Jr., F.R

., Lusher, J.M
., C

onte,
N

.F., H
enry, R

.L., and W
olf, P.L. 1971. C

lin C
hem

17:1028.
3. 

Itano, H
.A

. 1953. A
rch B

iochem
 B

iophys 47:148.
4. 

N
a

tional C
om

m
ittee for C

linical Labora
tory S

tandards. S
olubility test

for C
onfirm

ing the P
resence of S

ickling H
em

oglobins: A
pproved

S
tandard. N

C
C

LS
 

publica
tion H

10-A
. V

illanova, PA
: N

C
C

LS
, 1996.

O
R

D
E

R
IN

G
 IN

F
O

R
M

A
T

IO
N

C
at. N

o
.

D
escrip

tio
n

C
o

n
ten

ts
100250

S
ickleS

creen K
it

30 determ
ina

tions
100258

S
ickleS

creen K
it

120 determ
ina

tions
503021

Tube R
eading R

ack
O

ne 10-place rack
100251

S
ickleS

creen C
ontrol S

et
P

ositive: 4 x 0.5 m
L

N
ega

tive: 4 x 0.5 m
L

R
econstitution F

luid: 2 x 4 m
L

F
IS

H
E

R
 D

IA
G

N
O

S
T

IC
S

®
 L

IM
IT

E
D

 W
A

R
R

A
N

T
Y

F
isher D

iagnostics (F
D

) w
arrants to the purchaser only tha

t F
D

 products w
ill perform

as described on their labeling and product litera
ture.  P

urchaser m
ust determ

ine the
suitability of F

D
 products for their specific applica

tions.  F
D

’s sole obliga
tion w

ill be,
a

t its option, to either replace a non-conform
ing or defective product, or return the pur-

chase 
price. 
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tes shall, in any event,

be liable for incidental or consequential loss or dam
age.

A
ll other tradem

arks are the property of T
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