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ABSTRACT 

DISSEMINATED INTRAVASCULAR COAGULATION AND RENAL FAILURE: 

PRODUCTION IN THE MONKEY WITH AUTOLOGOUS RED CELL STROMA 

OBJECTIVE 

To evaluate in subhuman primates the role of 
nf thP red cell in the production of a transfusion reaction and to es 

tablish a transfusion reaction model for evaluation of therapy an 

prophylaxis. 

METHODS 

Red cell sonicates and stroma from red cell ghosts were infused 
into irus (cynomolgus) monkeys Blood coagulation adrenal 

function were measured before and after infusion and g P 

control animals infused with 0.85% saline alone. 

RESULTS AND CONCLUSIONS 

Glomerular filtration was significantly reduced in experimental 
animals infused »ith sonicated cells or stroma and evidence of di se■n- 

^d i^^r^l^Facro^'flrd a^s^t^e stro- 

interesting primate model for the study of hemolytic transfusion reac- 

tions. 
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niççFMTNATFD INTRAVASCULAR COAGULATION AND RENAL FAILURE. “S Vm“ with autologous red cell stroma 

introduction 

Transfusion of inco^atlble blood and the resulting lysis of red_ 
polls may lead to disseminated intravascular coagulation (DIC) and 
nãl'failure (8,26). In the past, hemoglobinuria and hemog^obl^e^ 

f2r25).0"ThêSdogs lí these rlpõíts «e« not studied fro™ the standpoint 

of renal function. 

The ouroose of the present study was to Investigate the effect of 

thronfcoplastic and can lead to Die, ab-ence of free plasma 
and architecture, regardless ïïlî stroïial envelope as 
hemoglobin. These studies V^dinlcal hemolytic 

states^nd'supportVhe ^SaïTenal’functional Impairment may follow 

intravascular clotting. 

MATERIALS AND METHQD1 

animal. The ution of the cells in cold saline 

i’nisf « sssisms- 
ïJ^neraS levelTa Sosen to provide complete hemolysis with minimum 
This energy level was cnostn u h ^ ernpioyed since temperature 

îîSirdtÂ'C. The ^mogloMn level of 7 9/™ ml was chosen^ 

Mn^S îïstT5 
iS Ä 4rtoV5¿TolureSaOfc20tísmg(ideal)phosphate buffer^ 

rresEsdSirti\:r^ 
i 



above. Care was taken to minimize bacterial contamination. Sonicated 
cells or stroma were administered within 90 min of phlebotoniy. Prelim¬ 
inary experiments demonstrated a small and transient fall in arterial 
pressure only during the phlebotony. 

Experimental procedure. Healthy adult Maoaoa true monkeys weighing 
between 2.06 and 4.39 kg were anesthetized with intramuscular or intra¬ 
venous sodium pentobarbital (10 mg/kg); the saphenous or femoral vein 
was cannulated with a polyethylene catheter for sampling, phlebotoiriy, 
and infusion. The bladder was catheterized with a premature infant 
feeding tube (Sterilon Corp., Baintree, Mass.). Renal clearances of 
endogenous creatinine (CCr)> inulin (Cin) and para-aminohippuric acid 
(Crah) were performed according to the method of Pickerino and Sussman 
(22). Clearances were measured four times: clearance I (control clear¬ 
ance) - 60 min in duration just prior to infusion; clearance II - 30 to 
60 min postinfusion; clearance III - 60 to 120 min postinfusion; clear¬ 
ance IV - a 30 or 60 min clearance performed 24 hr postinfusion. 

Collection of samples and laboratory analysis. Blood and urine 
were assayed by the method of Miller and Miller (21) for creatinine,* 
that of Brun (7) for PAH, and that of Handelsman and Drabkin (14) for 
inulin. 

After clearing the phlebotorry catheter, blood for coagulation tests 
was collected in plastic tubes containing 3.8% sodium citrate, V:V, 9:1, 
citrate to blood. Specifically deficient human substrate plasma was 
used to measure coagulation factor activity (except Factor II which was 
assayed using Sietz filtered, BaS04 adsorbed beef plasma) following pre¬ 
viously published methods (3). Platelets were counted directly by phase 
contrast microscopy (5). Euglobulin clot lysis times, partial thrombo¬ 
plastin times, and prothrombin times were performed by standard methods. 
Methods for coagulation tests were selected, modified, and normal values 
in cynomolgus monkeys established in this laboratory (3). The ethanol 
gelation test gave technically unsatisfactory results (6). 

Hemoglobin concentration in blood and urine was determined colorimet 
ri cally as cyanmethemoglobin except for levels below 0.25 g/100 ml when 
the method of Crosby and Furth was used (9). 

Maximum sampling volume for any experiment was less than 10% of the 
calculated blood volume. A control group of animals was established by 
duplication of the experimental procedure except that 0.85% saline was 
given as the infusion fluid. 

Statistical analysis. Student's "t" test for paired observations 
was used to compare preinfusion and postinfusion data in the same animals 

*The Jaffé chromogen was not excluded from serum so inulin clearances 
equaled or exceeded creatinine clearances. 
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When parallel data in two different groups were compered, the "t" test 
for unpaired observations was employed. 

RESULTS 

Plasma and urine hemoglobin. A mean total of 3.2 9 of 

““oÆ plasma ÜÆ 

SufeS ¿°2.f e«4thed ?^1nJÂlcí"col!?,íne"\Jnc.rnmt?Lf0% 
hemoglobin ranging from 250 to 1200 mg/100 ml. 

in thp c?se of the sonicated red cell ghost suspensions, the mean 
total hemoglobin contamination was 48 mg. The ¡*a" 
of this group rose from a control of 15 mg/100 ml to 58 mg/iou mi 
min after infusion. 

ThP mean recovery of red cell ghosts (estimated on Coulter Counter) 
was 267 ± 11 (SD) of the red cell count of the whole blood. After som- 
cation,° particles were no longer detectable with the Coulter Counter. 

rffarts nf sonicated red cells and red cell stroma °P 
Animals infused with saline alone showed no significant changes 91° 
pruiar filtration (GFR) from control as measured by Ccr and Cin (Fig. 1). 
Statistícaííy^signlficant reductions in GFR, and renal plasma flow as 
measured by Cpah) occurred when sonicated red cells were infuse ^ 9* 

Rpnal function was most severely affected at the third clearance 
neriod (1 to 2 hr postinfusion). Tremors, convulsions, tachypnea an 
tachycardia occulrred in several animals at this time. Two animals in 
this group died about 20 hr after infusion. Reductions in SFR were als 
nntpd^in animals infused with sonicated ghosts (Fig. 3); and the clinical 
r^sDonsewas similar but less sever*. Actual mean values for clearance, 
anH^tatistical data are shown in Table 1. Postinfusion clearances of 
these two groups also differed significantly from the same clearance in 
thJS sal ine9group, i f they changed significantly from their preinfun on 
values. Mean urine output after infusion remained about the same in a 
three groups when compared to pre-clearance values. 

Ä Lî SVÄTsÄ aMÎMtïîy*reflect Oie! ’ a°c or/v und 

TreSds were ^rifïed’with^rtiyrth^oprayïïn^ P^throSin times. 
Fioures 4 and 5 illustrate marked falls in coagulation factors by 1 hr 
Tftpr infusion Factor V fell faster, but began recovery immediately. 
Factor VIII fell to very low levels between 1 and 4 hr. Platelet count 
and fibrinogen fell less markedly. 
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Two other monkeys were infused with sonicated blood and a more com¬ 
plete but single analysis was done before, and 1 hr after infusion (Ta¬ 
ble 2). Intrinsic and extrinsic factor concentrations fell as expected; 
partial thromboplastin time and prothrombin times lengthened, and hyper¬ 
fibrinolysis as measured by euglobulin clot lysis time appeared in one 
ani mal. 

The coagulation factor changes in the two main experimental groups 
are shown in Table 3. The two animals having serial tests and the two 
having extensive analysis after sonicated red cell infusion are consid¬ 
ered in that group for purposes of analysis. DIC, as indicated by sig¬ 
nificant depression of platelet count, fibrinogen concentration, and 
Factors V and VIII activity occurred with infusions of either sonicated 
blood or stroma. Some fall was notad in saline control animals, but was 
in no case significant by paired "t" test score. When postinfusion val¬ 
ues of this group were compared to postinfusion values of the other two 
groups, there were statistically significant differences in all cases. 

Pathologic changes. An autopsy was performed on one animal in the 
sonicated rea cell group which died before completion of the experiment^ 
Grossly, the lungs showed scattered hemorrhagic areas surrounding bronchi 
and blood vessels (Fig. 6) with occasional small but grossly visible in¬ 
travascular thrombi. Microscopic sections showed hemorrhagic pneumonia 
and infarction with fibrin aggregates in blood vessels (Fig. 7.) Pete¬ 
chial hemorrhages were noted on the surface of the kidney and cortical 
swelling was seen on cut section (Figs. 8 and 9). Microscopic examina¬ 
tion of kidney sections showed red cells and fibrinous exudate in 
Bowman's capsule and renal tubules and postmortem autolysis (Fig. 10). 
Phosphotungstic acid hematoxylin stains did not demonstrate glomerular 
fibrin. 

Analysis of tissues from other animals completing the experimental 
protocol did not show changes as striking as those above. Abnormalities 
at autopsy were seldom noted and microscopy of cut sections failed to 
show fibrin deposition in glomerular tufes. 

DISCUSSION 

Incompatible transfused blood has produced renal failure and a bleed¬ 
ing diathesis associated with "defibrination" (consumption of blood coag¬ 
ulation factors resulting from DIC) (8,17,26). Some investigators, using 
rats, dogs, or humans as experimental subjects (4,12,13,15), have impli¬ 
cated the hemoglobin released from lysed cells as the cause of this syn¬ 
drome. Others, as early as 1886, have felt the red cell stroma to be 
the cause (10,24,25,28,29). 

If the hypothesis that the released hemoglobin itself was harmful 
is correct, purified hemoglobin, free of stroma and methemoglobin, could 
be expected to alter renal function and blood coagulation. The conclu¬ 
sions reached by some investigators that hemoglobin is dangerous were 
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based on the use of solutions which were not rendered stroma free. In 
most Instances, blood was lysed with distilled water before Injection, 
with the stroma remaining In suspension. Filtration through a filter 
with very small pores (0.2 w) Is necessary to remove stroma even 1f pro¬ 
cautions are taken to prevent formation of small particles during lysis 

(23). 

The data in this report clearly support the evidence that the stro¬ 
mal envelope of the lysed rod cell is dangerous when Infused, and that 
the transfusion need consist only of disrupted autologous cells or hemo¬ 
globin free stroma. Although all animals developed DIC, most became ill 
after infusion, and some died, histopathologic changes were usually un¬ 
impressive and fibrin thrombi could not be seen by light microscopy. 
McKay M9) has snown that DIC can occur In monkeys with considerable 
deposition of fibrin in the renal vasculature, visible only by electron 
microscopy, and that, even then, early local fibrinolysis may make detec¬ 
tion difficult. 

The current evidence that glomerular disease can be secondary to 
intracapillary fibrin deposition (based on demonstration of platelet 
thrombi and fibrin in glomerular tufts) (16,27) is also supported by 
this report despite our failure to demonstrate fibrin. DIC, as defined 
by comnonly accepted laboratory criteria (18,20), was accompanied by 
rapid and significant decrease in glomerular filtration following infu¬ 
sion of hemolyzed red cells or stroma. 

Further investigation may implicate other structures or contents of 
the red cell as important in this morbid process, but at present it is 
reasonable to assume stromal lipid and not hemoglobin to be the cause. 
This model of DIC in monkeys may be helpful in the study of other dis¬ 
ease processes altering coagulation. 

LITERATURE CITED 

1. Bender, M. A. Blood volume of the rhesus monkey. Science, 122: 156, 
1955. 

2. Birndorf, N. I. and H. Lopas. The effects of rod cell stroma free 
hemoglobin solution on renal function in monkeys. USAMRL Report No. 
838, 1969 (DDC AD No. 701886); J. Appl. Physiol, (in press). 

3. Birndorf, N. I., J. D. Pearson, and Ann Wredman. The clotting system 
of monkeys: A comparison of coagulation factors and tests between 
cynomolgus monkeys (Macaca irus) and humans. USAMRL Report No. 870, 
1970; Comp. Biochem. Physiol, (in press). 

4. Brandt, J. L., N. R. Frank, and H. C. Lichtman. The effects of he¬ 
moglobin solutions on renal functions in man. Blood, 6^: 1152-1158, 
1951. 

5 



5. Brecher, G. and E. P. Cronkite. Morphology and enumeration of hu¬ 
man blood platelets. J. Appl. Physiol. 3: 365-377, 1950. 

6. Breen, F. A. and J. L. Tullis. Ethanol gelation: A rapid screening 
test for intravascular coagulation. Ann. Intern. Med. 69: 1197-1206, 
1968. — 

7. Brun, C. A rapid method for the determination of para-aminohippuric 
acid in kidney function tests. J. Lab. Clin. Med. 37: 955-958, 1951. 

8. Conley, C. L. Symposium on use and misuses of blood transfusion in 
surgery; untoward reactions from blood transfusion. Maryland Med. 
J. 1: 547-561, 1952. 

9. Crosby, W. H. and F. W. Furth. A modification of the benzidine meth¬ 
od for the measurement of hemoglobin in plasma and urine. Blood, 11: 
380, 1956. — 

10. DeNavasquez, S. The excretion of hemoglobin, with special reference 
to the "transfusion" kidney. J. Path. Bact. 5: 413-425, 1940. 

11. Dodge, J. T., C. Mitchell, and D. J. Hanahan. The preparation and 
chemical characteristics of hemoglobin-free ghosts of human erythro¬ 
cytes. Arch. Bicchem. 100: 119-130, 1963. 

12. Hamilton, r’. B., L. E. Furr, A. Hiller, and D. D. VanSlyke. Prepara¬ 
tion of hemoglobin solutions for intravenous infusion. J. Exp. Med. 
86 : 4 5 5-463, 1947. M 

13. Hamilton, P. 8., A. Hiller, and D. D. VanSlyke. Renal effects of he¬ 
moglobin infusion in dogs in hemorrhagic shock. J. Exp. Med. 85: 
477-487, 1948. — 

14. Handelsman, M. B. and J. Drabkin. Use of Anthrone reagent to esti¬ 
mate Inulin in the presence of glucose. Proc. Soc. Exp. Biol. Med. 
86: 356-360, 1954. 

15. Jaenike, J. R. The renal lesion associated with hemoglobinemia. I. 
Its production and functional evaluation in the rat. J. Exp. Med. 
123: 523-535, 1966. 

16. «off 1er, D. and F. Paronetto. Fibrinogen deposition in acute renal 
failure. Amer. J. Path. 49: 383-395, 1966. 

17. Langdell, R. D. and E. M. Hedgpeth. A study of the role of hemolysis 
in the hemostatic defect of transfusion reactions. Thront. Diath. 
Haemorrh. 3: 566-571, 1959. 

18. Lasch, H. G. and D. L. Heene. Diagnosis of intravascular coagulation 
and fibrinolysis. Thront. Diath. Haemorrh. Suppl. 17: 351-358, 1967. 

6 



19 McKay, D. G. and G. Muller-Berghous. Therapeutic iirp icallons o 
disseminated intravascular coagulation. Amer. J. Cardiol. 20. 392 

410, 1967. 

2°- fibrination^yndròme^cílnlcãl^featurefàn^labôratory Äs. 

Brit. J. Haemat. 13: 528-549, 1967. 

21. Miller. Z. and B. F. Miller. Specific determination of serum 
creat1nine. Proc. Soc. Exp. Biol. Med. 78. 471 474, lasi. 

“■ SSTÜ-Ü1 wT», S«”«'"™ “ ■” 
“■ ST-toAt B5&.M?» 

Exp. Med. 126: 1127-1142, 1967. 

n c c c Rnçpnfeld The role of intravascular hemolysis 

HEä-Ä'.« s <88# 

coagulable state. Brit. J. Haemat. 14: 105-118, 1968. 

,, t and H S Bowman. Fetomaternal ABO incompatibility: in- 

sateáb-« s*a-sr«?83r«r 
»• sa-iAS Vi.Tffi "* 
28. Wool ridge, L. C. Note on the relation of the red blood corpuscles 

to coagulation. Practitioner, 36: 187-188, 1886. 

29. Yuile, C. L. Hemoglobinuria. Physiol. Rev. 22: 19-31 , 1942. 

7 



Figs, i, 2. ana 3. 

f^^'ífSÍtrconíSl'cíe.ra^ U^). (See text., 

^ AI INE CONTROL 

Fig. 1 

8 



SONICATED AUTOLOGOUS RED CELL 

INFUSION 

1 II III IV 

CLEARANCE PERIOD 

Fig. 2 

SONICATED RED CELL STROMA INFUSION 

100 

Ul 
U 
Z 
< 
at 

< 
Ui 
—i 

U 
u. 
0 

6« 

75 

50 

?5 

I INFUSION 

i -1-1—-r 
I II III IV 

CLEARANCE PERIOD 

Fig. 3 

9 



C
H

A
N

G
E

S
 

IN
 

C
O

A
G

U
L
A

T
IO

N
 

F
A

C
T

O
R

S
 

A
F

T
E

R
 

IN
F

U
S

IO
N

 
S

O
N

IC
A

T
E

D
 

R
E

D
 

C
E

LL
S

 

% ßW N30ONIä8ld 'OOOlxSiaiaiVld 

<N 
mml u 
►- 
z 
Ui 

* 

AllAliDV %-UlA' A yOlDVJ 

I 
I C Í- 

t- •<- 3 
<u u 

■p i- o 
c I— o 
•i- m 

«*- +J 
ti o 
<u -o c C o) 
3 J«; TJ 
to Í- <0 
re io 

e<u£ 
+J -P «u 
« o > 

■a2 8 

!> ro 

<* l- Q) u 
r— ^ 

0) o 
2 TJ o -P 

O Q 
C O 
0) I— • TJ 

C T3 +j i- 
•r- <U JZ 3 
l- P Ol O 
Xi «J •>- O 
V- O r— O 1/1 

lü £ to 
^ T3 O r— C 
< C 10 I— O 
— (0 0) *r- 
►- <P 4- 00 

« O I— 
to x: 3 
p c ü > 
<U O -r- C 

r— -r- x: o 
QJ 00 3 O 
P 3 
<0 4- c 

r— C fl) • 
Q-*r- Ol c 
„ ,0 ° 
" Ol C T- 

i-i c T- oo 
S- 3 

ît ? -Û P 
> O C 

r—• «r- 
^ r— 

>0 4-)^ 
4~ Q. fl) 

to fl) P 
¡L ^ o P 
O fl) X <o 
P P Û) 
o <0 Í- 

•p o ■«- 
P CM 

. o o 
^ —'<0 P 

4- <0 
• to 

Dir- i— "O 
•r- <TJ r-" 
Li- > 

f— m 
i0 C 

10 



C
H

A
N

G
E

S
 

IN
 

C
O

A
G

U
L
A

T
IO

N
 

F
A

C
T

O
R

S
 

A
F

T
E

R
 

IN
F

U
S

IO
N
 

O
F

 

S
O

N
IC

A
T

E
D
 

R
E

D
 

C
E

LL
S

 

% ßw NiooNiaau oooixsiamvid 

All Alii) V %-IIIA'A aOlDVJ 

n 

F
ig

. 
5
. 

A 
sh

a
rp
 
fa

ll
 

in
 

F
a
ct

o
rs
 

V 
an

d 
V

II
I 

w
as
 

n
o

te
d
 
a

t 
4 

h
r,
 

b
u
t 

a
lm

o
st
 

co
m

p
le

te
 

re
co

ve
ry
 

(e
xc

e
p
t 

p
la

te
le

ts
) 

by
 

24
 
h
r.

 



J 

F
ig

. 
6

. 
L

un
g,
 

su
rf

a
c
e
, 

an
d 

se
ct

io
n
 

th
ro

ug
h 

br
on

ch
us
 

an
d 

bl
oo

d 
v

e
ss

e
l.

 



13 

se
ct

io
n
 

in
 

F
ig

ur
e 



Fig. 8. Kidney surface. Note petechial hemorrhages. 

cm 

SPEC. 
1 2 

.DATE 

Fig. 9. Kidney, bisected. Cortical swelling is evident. 

n 



mmmmm 

15 

U 

K
id

ne
y,
 

c
o
rt

ic
a
l 

se
ct

io
n
 

x6
C

0.
 



T
A

B
L

E
 

1 

u 
c 
3 

(O 
C 
<L) 

Q£ 

Uï 
C 
O 

•r— 
(/) 
3 

>4- 

o 
1- 
-M 
oo 

(U 
O 

TJ 

u 
o 
l/) 

OJ 
O 

TJ 
0) 
0£ 

TJ 
(U 
+J 
«J 
o 

S 

o 
0) 
4- 
4- 

0J 

C 

E 

CT) 

< 
Q. 

O 

CTI 

0) 
O 
C TJ 
HJ O 
J- -r- 
HJ i- 
<U <U 

I— Q. 
O 

HJ 

00 

O 
f- 

-*-> 

C 
o 
o 

c 
o 

•r— 
</> 

HJ 
00 

ix) cri 
CM CM oo OO 

. . • Z 
00 o o 

o 
rt r- oo 

. • • Z 
00 o o 

00 oo ^ 
LO 00 C/J 

. . • Z 
00 o o 

en en 
oo oo I I 

• • 
00 o 

o 00 LO 
r- «et 00 
... Z 

CO O i— 

r- oo 
00 CM CTI OO 
... Z 

00 o o 

LO 00 LO 
CM LO OO 
... Z 

00 o o 

LO O 
LO CM 

• • 
00 o 

10 

HJ 

O'. 

eu 
o 

TJ 

£ 
TJ 
<U 
+J 
HJ 
O 

O 
00 

CT! LO •LT 
CM LO 00 

. • • Z 
en o 

CM 

I— LO O f— 
00 LO LO O 

• • • • 
oo cm V 

CTl cm r— 
CO LO LO 00 

• • . Z 
C0 OO r- 

o 
en cm 

. . I I 
cm *r 
CM 

CTl 00 CM 
lo sr oo 

• • • Z 
oo o>— 

CM CM «J- LO 
lo oo o 
.... 

CM O CM V 

CM LO LO 
00 00 00 00 
... Z 

CM O I— 

CTl LO 
LO I— 

«d- O 
LO LO en c/o 
... Z 

CM O r- 

00 CTl oo r— 
O CM O o 
.... 

cm o V 

CTl CTl O CM 
r- oo *J- O 
.... 

CM O oo V 

CM LO 
cm i 

00 o 

en 

o 
t. 

4-> 

00 

eu 
o 

TJ 

£ 
TJ 
eu 
+J 
HJ 
O 

O 
00 

LO r- 00 CM 
^ CM LO O 
.... 

00 O 00 V 

LO 
CM 

CM O O 
OO LO O 

CM O LO V 

00 
CTl 

r- 00 I— 
LO O 

cm o V 

00 
00 «d- I I 

o 

o 

00 

CM 
F— 

CM 

CTl O 
00 CM CO 

O CJ 

o i— 
CM i— o 

• • • 
O *d- V 

«Í- 00 CTl CM 
LO LO CTl O 
.... 

CM O CM V 

lo r-« 
o CM 

00 o 

IX LU 4-) O. 
eo 

Ix lu 4-) ex 
oo 

IX LU +J o. 
00 

I/) 
eu • 
3 C 
r- O 
HJ •!- 
> e/i 

3 
Q. 4- 

C 
TJ -f- 
C 
HJ O 

4-> 
P 
e/l S- 
eu O 
4-> T- 

i. 
= Q. 
4-> 
= TJ 

Q. O 
3 4- 
O t- 
i~ eu 
CTI O. 

i— l/l 
HJ HJ 
4-> 5 

i- -E 
eu 5 
Q- 
X - 
<u i—I 

-58 
HJ C 
(U HJ 

S- HJ 
o eu 
4- r- 

CJ 

£ O 
0*4 

J- TJ 
eu gJ 

TJ HJ 

ist 
*0 5 
c O 
B 
4-> TJ 
e/l O 

•r— 
TJ S- 
c eu 
HJ Q. 

e/l eu 
eu u 
3 C 

>— HJ 
HJ $_ 
> HJ 

eu 
eu >— 
ej ej 
c 
HJ -C 
i- ej 
HJ HJ 
eu eu 

r— 
ej i- 

o 
C 4- 
HJ 

IS 
> 

HJ CTl 

S 8 
C HJ 

HJ 
O 

CTI 
•F— 
oo 

4-> 
O 

II 

OO 

16 



TABLE 2 

Changes in Coagulation Tests and Factors in 
Two Animals 1 Hr After Infusion of Sonicated Red Cells 

Animal SCI SC2 

Test Pre Post Pre Post 

Platelets (x 100) 

Partial thromboplastin 
time (sec) 

Prothrombin time (sec) 

Factor II (%)* 

Factor V (¾) 

Factor VIII (¾) 

Factor IX (%) 

Factor X (%) 

Factor XI (%) 

Fibrinogen (mg/100 ml) 

Euglobulin clot lysis 
time (min) 

444 

35 

10.8 

120 

104 

130 

60 

66 

130 

295 

>90 

354 

45 

13.8 

80 

50 

10 

12 

45 

100 

160 

>90 

549 

11.3 

90 

60 

170 

42 

70 

130 

311 

>90 

354 

12.8 

56 

25 

60 

11 

40 

84 

265 

12 

♦Coagulation factor values are expressed as percent of standard human 
reference plasma (Hyland Corp., Costa Mesa, Calif.) to which they are 
compared. 
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