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LIVER, PANCREAS, AND BILIARY TRACT
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Background & Aims: Cirrhotic patients with a prolonged complication of cirrhosis, carries a worse prognosis in
prothrombin time (PT) are known to have low levels of cirrhotic patients with an underlying coagulopathy.4 Un-
factor VII. Because the current modalities to correct fortunately, the treatment and prevention of bleeding
this problem are not ideal, recombinant factor VIIa episodes in cirrhotic patients with prolonged PTs re-
(rFVIIa) may be useful in correcting the prolonged PT mains unsatisfactory because treatment does not correct
observed in the coagulopathy of cirrhosis. The aim of the underlying defect.
this study was to evaluate the effectiveness of rFVIIa Patients with cirrhosis and a prolonged PT have been
in nonbleeding volunteer patients with the coagulopa-

shown to have low levels of factor VII.5 Recombinantthy of cirrhosis. Methods: A preliminary, single-center,
factor VIIa (rFVIIa) was developed for the treatment ofdose-escalation trial was performed. Cirrhotic patients
bleeding in patients with hemophilia A and B with in-with a PT of ú2 seconds above the upper limit of the
hibitors against factors VIII and IX, respectively.6–9 Itreference value received an intramuscular injection of
is manufactured by a recombinant DNA technique andvitamin K. Ten patients whose PT did not correct to

within 2 seconds above the control of the upper limit is identical in structure and activity to human factor
of the reference value were given three successive dos- VII.10 rFVIIa has been shown to induce hemostasis in
ages of rFVIIa (5, 20, and 80 mg/kg) during a 3-week dogs with hemophilia A and B.11 Its clinical utility has
period. Results: The mean PT transiently corrected to been shown in reducing prolonged PTs in acenocoum-
normal in all three dosage groups. No adverse effects arol-treated healthy volunteers,12,13 in the treatment of
were noted. There was no evidence of the induction of hemophilia, and in congenital factor VII–deficient pa-
disseminated intravascular coagulation. Conclusions: tients with critical bleeding episodes or who require ma-
This preliminary trial shows rFVIIa to be effective in

jor surgery.14–25

transiently reversing the prolonged PT in a select group
Previous data indicate that treatment with rFVIIa mayof nonbleeding cirrhotic patients. These preliminary ob-

be useful in patients with liver disease who have alteredservations support conducting a large-scale efficacy
synthesis of vitamin K–dependent coagulation factors,trial.
as well as dysfibrinogenemia and depressed levels of other
clotting factors. Therefore, our aim was to evaluate the

T safety, pharmacokinetics, and efficacy of rFVIIa in cor-he coagulopathy of cirrhosis is a leading factor con-
tributing to the high morbidity and mortality asso- recting the prolonged PT in nonbleeding patients with

ciated with liver disease in the United States.1,2

cirrhosis.
The liver is the principal site of synthesis and clearance

of coagulation factors, components of the fibrinolytic sys- Materials and Methods
tem, and naturally occurring anticoagulants. The most

Patientsfrequently encountered hematologic abnormalities in cir-
Thirteen consecutive cirrhotic patients with PTs ofú2rhotic patients include thrombocytopenia, a prolonged

seconds above the upper limit of the reference value wereprothrombin time (PT), and hyperfibrinolysis.3 Cirrhot-
ics with low platelet counts and/or prolonged PTs gener-

Abbreviations used in this paper: aPTT, activated partial thrombo-ally do not experience spontaneous bleeding. These pa-
plastin time; DIC, disseminated intravascular coagulation; FFP, freshtients are, however, at increased risk of severe bleeding
frozen plasma; PT, prothrombin time; rFVIIa, recombinant factor VIIa.

episodes from routine procedures, such as dental extrac- q 1997 by the American Gastroenterological Association
0016-5085/97/$3.00tions and liver biopsies. Variceal bleeding, a common
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screened at the University of Miami School of Medicine Hospi- samples were drawn by a direct venipuncture with a 20-gauge
needle from the opposite arm used for the injection of rFVIIa.tal System during the period of February 1995 through March

1995. The tourniquet time for the drawing of all blood samples at
a given time was õ1 minute per blood draw.Subjects were eligible for inclusion if they (1) had a PT of

This protocol was approved by the Institutional Review¢2 seconds above the upper limit of the reference value; (2)
Board at the University of Miami School of Medicine.had advanced liver disease or presumed liver cirrhosis, defined

as Child’s score of B or C; (3) were ages 18 years or older; and
Materials(4) were able to provide informed consent before screening.

Patients were excluded if they had any of the following: (1) rFVIIa (NovoNordisk, Copenhagen, Denmark) was
a known hypersensitivity to vitamin K or rFVIIa or any of its supplied as a powder for injection preparation in 2-mL vials.
components; (2) any overt bleeding, including active bleeding The preparation contains no foreign proteins, and each vial
from the gastrointestinal tract; (3) treatment with prothrom- was reconstituted immediately before use in 2.2 mL sterile
bin-complex concentrates within 7 days before screening; (4) water. Reconstituted rFVIIa contains 0.6 mg/mL rFVIIa (1.2
treatment with 1-desamino-8-D-arginine vasopressin or anti- mg/2 mL). rFVIIa was administered as a slow intravenous
fibrinolytics within 3 days before screening; (5) an a-fetopro- injection during 2 minutes.
tein level of greater than two times normal within 3 months

Coagulation Assaysof screening; (6) a positive pregnancy test result; (7) known
malignant disease, including hepatocellular carcinoma; (8) PT and activated partial thromboplastin time (aPTT)
myocardial infarction or stroke within 6 months of screening were analyzed in an ACL 1000 Automated Coagulation Labora-
or advanced atherosclerosis; (9) serum creatinine of ú2 mg/ tory (Lexington, MA) using IL PT-fibrinogen and IL aPTT
dL; or (10) a positive human immunodeficiency virus antibody reagents according to the manufacturer’s instruction. The nor-
test. mal range for aPTT is 26–36.2 seconds. The normal range

for PT is 11.8–14.4 seconds. Platelet counts were measured
Study Design according to the routine technique (H-2 Technicon; Bayer

Corp., Tarrytown, NY). The normal range is 150,000–The study was a single-center, dose-escalation trial
400,000 per milliliter. Fibrinogen was analyzed in a Fibro-with each subject receiving three injections of rFVIIa. The
meter by the method of Clauss.26 The normal range is 1.8–study duration was 24 days per patient. At screening (day 1),
4.0 g/L. Antithrombin III was analyzed using Actichrome ATa physical examination of each patient, including a complete
anti-IIa chromogenic antithrombin activity kit from Americanpatient history, was performed, and informed consent was ob-
Diagnostica Inc. (Greenwich, CT).27 The normal range istained. Serum electrolytes, liver chemistries, complete blood
60%–140%.count, a-fetoprotein, PT, factor IX, factor X, prothrombin,

Coagulation factor VII was measured in a one-stage clottingprotein C, and human immunodeficiency virus antibody were
method using factor VII–deficient plasma as a test base andassessed. A serum pregnancy test was performed on all women.
rabbit thromboplastin in an ACL 300/3000 instrument as de-One week after screening (day 8), all subjects with an initial
scribed previously.28 The normal range is 0.54–1.23 U/mL (1PT of ú2 seconds above the upper limit of the reference
U/mL Å 100%). D-dimers were analyzed using Dimertestvalue had a repeat PT. Safety data that included vital signs,
Gold EIA kit from American Diagnostica Inc.29 The normaldiscussion of adverse reactions, and laboratory testing were
range is õ0.5 mg/mL. Fibrinopeptide A was analyzed usingobtained. Laboratory testing included a platelet count, fibrin-
Asserachom FPA from Diagnostiga Stago (American Biopro-ogen, fibrinopeptide A, D-dimer, antithrombin III, and pro-
ducts Co., Parsippany, NJ).30 The normal range is °3 ng/thrombin fragment 1 / 2. All patients who continued to have
mL. Fragment 1 / 2 was analyzed using Dade Prothrombina PT of ú2 seconds above the upper limit of the reference
Fragment 1/ 2 enzyme-linked immunosorbent assay kit fromvalue were given a 10-mg intramuscular dose of vitamin K.
Baxter Diagnostics Inc. (Miami, FL).31 The normal range isOn day 10 (2 days after the vitamin K injection), the PT
°1.2 nmol/L. Coagulation factor X and prothrombin (factorwas retested, and those subjects whose PTs remained 2 seconds
II) were analyzed using factor X– and factor II–deficientabove the upper limit of the reference value were eligible to
plasma, respectively, in the PT method.32 The normal rangereceive the initial dose of 5 mg/kg body wt rFVIIa. Before
for factor X is 60%–100%, whereas that for factor II is 60%–intravenous injection of rFVIIa, blood for the following analy-
150%. Coagulation factor IX was analyzed using factor IX–ses was drawn: serum electrolytes, liver chemistries, complete
deficient plasma in the aPTT method.33 The normal range isblood count, PT, activated partial thromboplastin time, coagu-
60%–100%. Protein C was analyzed in a Fibrometer usinglation factor VII:C, factor IX, factor X, prothrombin (factor
Anticlot C kit from American Diagnostica Inc.34 The normalII), platelets, fibrinogen, antithrombin III, D-dimer, fibrino-
range is 72%–106%.peptide A, and prothrombin fragment 1 / 2 (F1 / 2). Plate-

lets, fibrinogen, antithrombin III, D-dimer, fibrinopeptide A,
Statisticsand F1 / 2 were followed up for 8 hours after rFVIIa injection.

This procedure was repeated on days 17 and 24 with injections All statistical analyses were performed using programs
of the SAS Institute (SAS User’s Guide: Statistics Version 6;of 20 wt and 80 mg/kg body wt rFVIIa, respectively. All blood
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Table 1. Patient Characteristics Table 2. Initial Hematologic Data Before Initial
Administration of rFVIIa

Liver Initial PT (s)
Patient Sex Age (yr) disease Child–Pugh (NL, 11–14.4 s) Factor VII Factor IX Factor X Prothrombin Protein C

Patient (U/mL) (%) (%) (%) (%)
1 F 39 HCV B 17.4
2 M 29 HBV C 20.6 Normal 0.54–1.23 60–100 60–100 60–150 72–106
3 M 51 NASH B 16.4 1 0.4 94.5 67 88 35
4 M 44 HCV B 17.7 2 0.37 64 61 63 36
5 F 29 AIH C 22.1 3 0.24 30 86 40 15.6
6 M 48 HCV C 16.6 4 0.25 52.5 49 42 31
7 M 57 HCV C 18.8 5 0.38 22 49 29 19.2
8 M 40 ETOH C 19.4 6 0.23 27.8 66 40 26
9 M 62 ETOH C 28.9 7 0.26 36 60 32.1 11.6
10 M 46 HCV C 16.8 8 0.11 73 54.5 70 14.8

9 0.45 21.7 28 16.7 8.2
AIH, autoimmune hepatitis; ETOH, alcoholic liver disease; HBV, hepa- 10 0.2 23 46 32 29
titis B virus; HCV, hepatitis C virus; NASH, nonalcoholic steatohepa-
titis; NL, normal.

SAS Institute Inc., Cary, NC). A three-factor analysis of vari- PT
ance (ANOVA) was performed using dose of the experimental

The PTs are shown in Table 3. The period ofdrug as one factor, time after treatment as the other factor,
and subject as the blocking factor. To compare the means at the time during which the PT normalized showed a dose-
various time periods within a dose level, Bonferroni multiple dependent pattern. After a dose of 5 mg/kg, the mean
comparison procedure was used. PT normalized for 2 hours (P õ 0.0001); after 20 mg/

kg for 6 hours (P õ 0.0001); and after 80 mg/kg for 12Results
hours (P õ 0.0001) (Figure 1).

Patient Characteristics

aPTTTen of 13 cirrhotic patients screened met the entry
criteria and were enrolled in the trial. The mean subject As shown in Figure 2, aPTT shortened signifi-
age was 45 years (range, 29–62 years). Eight patients cantly after rFVIIa administration in doses of 20 and 80
were men, and 2 were women. Three subjects were Child’s mg/kg (P õ 0.05). Although the aPTT normalized after
B cirrhotics, and 7 were Child’s C cirrhotics. The etiology administration of the 20- and the 80-mg/kg doses, no
of cirrhosis was as follows: 5 with hepatitis C; 2 with normalization occurred after administration of 5 mg/kg.
alcoholic liver disease; and 1 each with autoimmune hepa- The levels found before the 80-mg/kg dose varied with
titis, hepatitis B, and nonalcoholic steatohepatitis (Table

a range of 32–71 seconds. One patient with an initial
1). Initial hematologic data are shown in Table 2. All 10

aPTT of 71 seconds resulted in a higher baseline value
patients had plasma levels of factor VII below the normal

for the 80-mg/kg patient group.
range. A more inconsistent pattern was observed for factors
II, IX, and X. Nine of the 10 patients completed the trial.

Platelets, Fibrinogen, and Antithrombin III
One patient, subject 8, received the 5- and 20-mg/kg

No statistically significant changes were observeddosages of rFVIIa. In the period between the 20- and 80-
in the platelet count, fibrinogen, or antithrombin III atmg/kg dose, a suitable donor liver became available, and

this subject successfully underwent a liver transplantation. any dose level.

Table 3. Mean PTa With Administration of rFVIIa

Postdose PT
Dose

(mg/kg) Predose PT 10 min 30 min 2 h 4 h 6 h 8 h 12 h

5 20.9 12.1 12.7 14.6 16.7 17.9 18.2 18.7
(17.1–31) (9.9–15.2) (10.4–16.1) (12.9–18.2) (14.2–23) (14.8–24) (15.2–24) (14.5–23.8)

20 20.5 12.3 12.4 13.7 14 15 15.6 16.8
(17–31.2) (9.4–13.9) (9.3–14.7) (10.5–17.7) (11.4–17.7) (12.1–19.4) (12.1–20.7) (14.8–19.2)

80 20.2 9.9 10 10.7 11.1 11.8 13.6 14.2
(17.1–28.6) (8.6–11.1) (8.7–11.9) (9–18) (9.3–13.1) (9.9–13.7) (10.1–14.6) (11.3–17.8)

NOTE. PT ranges are in parentheses.
aNormal range, 11–14 seconds.
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Figure 1. PT values at predose of rFVIIa and at 10, 30, 120, 240,
360, 480, and 720 minutes after the dose of rFVIIa. The doses of
rFVIIa were 5 (●), 20 (j), or 80 mg/kg (l). Figure 3. Plasma levels of coagulation factor VII (FVII:C) (in U/mL)

after injection of various doses of rFVIIa (5 [●], 20 [j], or 80 mg/kg
[l]) at 10, 30, 120, 240, 360, 480, and 720 minutes after the
injections were given.Factor VII

Factor VII levels increased in a dose-dependent
manner (Figure 3), which correlated well with the short- creased D-dimer levels compared with the first predose
ening of PTs. The pharmacokinetic parameters, clearance, levels.
mean resistance time, and half-life were independent of

Fibrinopeptide Adose (P ú 0.05), whereas the maximum drug concentra-
tion in plasma and the area under the curve increased Predose levels of fibrinopeptide A varied in the
linearly with the dose (Table 4). three dose groups (Figure 5). As for the D-dimer levels,

the variation between patients was extensive. After dosesD-Dimer
of 20 and 80 mg/kg, significant increases in fibrinopep-

The mean predose levels varied between the dose tide A were observed at 6 hours after the administration.
groups, showing lower levels on days 10 and 17 (predose, After 80 mg/kg, the lowest predose mean value signifi-
20 and 80 mg/kg, respectively). These wide ranges were cantly increased at 30 minutes and 4 and 8 hours but
caused by a large variation between the patients and not at 2 hours.
also a large intrapatient variation. Thus, 2 patients had

Prothrombin Fragment 1 / 2extremely high D-dimer levels, 1220 and 980 ng/mL,
respectively, before any rFVIIa was administered (pre- No statistically significant changes in fragment 1
dose, 5 mg/kg). These 2 patients had decreasing levels / 2 levels were observed at the 5- and 20-mg/kg dose
throughout the observation time after having been ad- levels (Figure 6). At the 80-mg/kg dose, a significant
ministered 20 and 80 mg/kg of rFVIIa. increase was observed at 2 and 4 hours (P õ 0.0001).

The only significant increases in D-dimer levels were
Adverse Effectsfound at 6 and 8 hours after the administration of 80

mg/kg rFVIIa (P õ 0.0001) (Figure 4). However, the No adverse effects were observed in any of the
SD was high. Three of 8 patients examined at 8 hours patients treated with rFVIIa.
after the administration of the 80-mg/kg dose had de-

Volume of rFVIIa

The volume of rFVIIa administered after reconsti-
tution varied from 2 to 14 mL and was dependent on
patient weight and the dosage administered.

Discussion

The progressive loss of liver parenchymal cells
seen in cirrhosis is associated with the decreased synthesis
of the vitamin K–dependent coagulation factors, factors
II, VII, IX, and X, and protein C.3,35,36 The deficiency
is usually more marked for factor VII than for factors II,

Figure 2. aPTT values at predose of rFVIIa and at 10, 30, 120, 240,
IX, and X. Our study confirms these findings because360, 480, and 720 minutes after the dose of rFVIIa. The doses of

rFVIIa were 5 (●), 20 (j), or 80 mg/kg (l). below normal levels of factor VII were observed in all
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Table 4. Pharmacokinetic Parameters

Dose Clearance Half-life AUC
(mg/kg) (mLrh01

rkg01) MRT (h) (h) Cmax (U/mL) (Urh01
rmL01

rkg01)

5 32.9 { 16.9 3.11 { 1.3 2.37 2.28 { 0.56 5.13 { 1.64
20 43.7 { 20.0 4.01 { 2.33 3.23 6.06 { 3.25 15.71 { 5.84
80 34.9 { 16.5 3.01 { 0.48 2.87 30.80 { 6.08 76.14 { 22.90

NOTE. Values are expressed as means { SD.
AUC, area under the curve; Cmax , maximum drug concentration in plasma; MRT, mean resistance time.

10 patients. Normal and variably decreased levels of fac- Furthermore, any correction of the coagulopathy pro-
vided by the administration of vitamin K will take uptors II, IX, and X were noted in these same patients.

Factor VII has the shortest half-life of these clotting to 3 days to be effective. Therefore, the administration
of vitamin K is not indicated for the treatment of acutefactors (5–6 hours) and is therefore the first factor to

decrease with impaired hepatic synthesis.36 Factor VII bleeding.41

Our study is the first to show that administration ofis the major initiator of hemostasis,37,38 and factor VII
deficiency is readily reflected by a prolonged PT. The rFVIIa alone corrects the prolonged PT associated with

cirrhosis. Cirrhotic patients have an acquired factor VIIimpaired production of factors II and X and fibrinogen
in cirrhotic patients may also contribute to the prolonged deficiency as well as moderate deficiencies of factors II,

IX, and X. Because the factor VII deficiency is the mostPT observed in cirrhosis.3,39

The current treatment of the coagulopathy caused by pronounced deficiency, replenishment with rFVIIa
should correct the prolonged PT observed in cirrhosis.cirrhosis in an actively bleeding patient is based on the

replacement of missing coagulation proteins through the As our results show, administration of a single injec-
tion of rFVIIa corrected the prolonged PTs in all patientsadministration of fresh frozen plasma (FFP) containing

all the vitamin K–dependent coagulation factors as well at 10 minutes at all dose ranges. The time period during
which the PT remained normal varied from 2 hours withas a number of other plasma proteins. This treatment is

far from ideal. FFP needs to be administered in large the lowest dose to 12 hours in the highest dose. This
ability to control the duration of effect by varying thevolumes and paradoxically may worsen the complications

of portal hypertension by increasing portal pressure.40 rFVIIa dose may prove to be important in the clinical
application of this product.Because FFP is made from human blood products, the

risk of transmitting infection, both known and as yet Normal individuals have a factor VII plasma level of
approximately 0.4 mg/mL, corresponding to 1 U/mL.42undiscovered, must be considered. Parenteral vitamin K

is routinely administered to patients with cholestasis to Of this, approximately 4 ng/mL exists in the already
activated form, factor VIIa. After tissue damage, normalstimulate the production of vitamin K–dependent clot-

ting factors. However, this modality is rarely effective in hemostasis is initiated by the formation of complexes of
factor VIIa and tissue factor. This complex then activatescorrecting the prolonged PTs observed in cirrhotic pa-

tients because of the extent of hepatocellular destruction. factors IX and X and converts zymogen factor VII into

Figure 5. Plasma levels of fibrinopeptide A (FPA) before and at 30,Figure 4. D-dimer levels in plasma before and at 10, 30, 120, 240,
360, and 480 minutes after administration of rFVIIa (5 [●], 20 [j], 120, 240, 360, and 480 minutes after administration of rFVIIa (5

[●], 20 [j], or 80 [l] mg/kg).or 80 [l] mg/kg).
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are commonly increased in cirrhosis, leading to further
confusion between these diagnoses.3 In the present study,
significantly increased concentrations of D-dimer and fi-
brinopeptide A were observed after administration of the
80-mg/kg dose of rFVIIa. However, the interpatient as
well as intrapatient variations were extensive with several
patients showing decreased levels of these proteins
throughout the study. Fragment 1 / 2 increased after
administration of the 80 mg/kg dose of rFVIIa at time
points 2 hours and longer. Local activation of coagulation
secondary to rFVIIa complexing with tissue factor at

Figure 6. Plasma levels of fragment 1 / 2 (F 1 / 2) before and at exposed sites of injury may have led to the release of the
30, 120, 240, 360, and 480 minutes after administration of rFVIIa prothrombin peptide fragment 1 / 2. The results of
(5 [●], 20 [j], or 80 [l] mg/kg).

these tests are highly dependent on blood sampling and,
therefore, may vary widely. None of our patients showed
any clinical signs of DIC, and no changes occurred infactor VIIa.37 The cirrhotic patients included in the pres-
antithrombin III, fibrinogen, or platelets, providingent study had factor VII levels of approximately one-
strong evidence against any systemic activation of thefourth the normal concentration. Accordingly, a seriously
coagulation system.impaired initial hemostasis should be expected in these

rFVIIa appears to offer several advantages over FFP inpatients. Although the decreased levels of the other coag-
the correction of the coagulopathy of cirrhosis. FFP isulation factors (factors II, V, and X and fibrinogen) may
derived from pooled blood products, and the exact factorhave contributed to the prolonged PT observed in our
composition of each unit is highly variable. Because de-study, the substantially lower factor VII concentration
creased factor VII levels appear to be the main factorappears to be the major contributor, as indicated by the
contributing to the prolonged PT found in cirrhotics, itprompt normalization of the PT after a single injection
is conceivable that the low levels of factor VII in someof rFVIIa. The increase in factor VII plasma levels after
units of FFP may not adequately correct the PT. rFVIIarFVIIa administration was dose dependent as measured
is the product of recombinant technology, and therefore,by a test using soluble tissue factor specific for factor
the risk for the transmission of blood-borne disease pres-VIIa.43

ent with the use of FFP is nonexistent with rFVIIa.In the present study, PT was used to detect a beneficial
rFVIIa is effective in small volumes, and its administra-effect of rFVIIa on the coagulation system because the
tion should not increase portal pressure. The range ofinternational normalized ratio has not proven valid for
volume of rFVIIa used in our study was 2–14 cc, whichcomparison of patients with liver disease.44 In the present
is in marked contrast to the average 240 mL/U of FFP.study, the shortening of the PT correlated well with
The duration of effect of a unit of FFP is 3–4 hours,50

increased plasma levels of factor VII. The PT increased as
whereas the duration of effect of rFVIIa was dose depen-factor VII levels returned to baseline. These phenomena
dent, with the shortest mean effect being 120 minutessuggest an important role for factor VII in maintaining
in the lowest dose range and 720 minutes in the highesta normal PT. A dose-dependent normalizing effect of
dose range. Because no side effects were observed aftersingle doses of rFVIIa on the international normalized
any of the doses, the higher dose may be the preferredratio has been reported in a study of warfarin-treated
one.volunteers with international normalized ratios between

The pharmacokinetic parameters, clearance, mean re-2 and 3.13

sidual time, and half-life were independent of dose andThe potential risk of initiating the coagulation cascade
were in the same range as found by Lindley et al.,7 thusleading to disseminated intravascular coagulation (DIC)
indicating that liver failure does not influence the phar-with the administration of activated coagulation factors
macokinetics of rFVIIa.was one of our major concerns. Chronic, low-grade DIC

In our current era of cost-containment medicine, thehas been described in patients with cirrhosis.45,46 The
relative cost of rFVIIa must be compared with the rela-ability to determine the presence of DIC in cirrhosis is
tively low cost of FFP. Because this is a preliminarydifficult because the defective synthesis of coagulation
study, we did not include a cost analysis of rFVIIa in ourproteins in cirrhosis may stimulate the consumption of
analysis. Although the price of rFVIIa is approximatelythese proteins.47–49 Indicators of DIC, such as elevated

levels of fibrinopeptide A, fragment 1/ 2, and D-dimers, $700.00 per milligram in Denmark, there are currently
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16. Bell BA, Birch K, Glazer S. Experience with recombinant factorno estimates as to the cost of rFVIIa once it becomes
VIIa in an infant hemophiliac with inhibitors to FVIII:C undergoingavailable in the United States. Undoubtedly, the in- emergency central line placement: a case report. Am J Pediatr

creased cost of rFVIIa must be balanced against the po- Hematol Oncol 1993;15:77–79.
17. Schmidt ML, Smith HE, Gamerman S, DiMichele D, Glazer S,tential risk of the transmission of yet unknown infectious

Scott JP. Prolonged recombinant activated factor VII treatment foragents that accompanies the use of FFP.
severe bleeding in a factor IX deficient patient with an inhibitor. Br

rFVIIa appears to be a safe and effective tool in correct- J Hematol 1991;78:460–463.
18. Hedner U, Feldstedt M, Glazer S. Recombinant factor VIIa ining the PT of advanced Child’s B and C cirrhotics. The

hemophilia treatment. In: Lusher JM, Kessler CM, eds. Hemo-duration of effect is dose dependent. This study, per-
philia and von Willebrand’s disease in the 1990s. New York:

formed on end-stage nonbleeding cirrhotic patients, can- Elsevier, 1991:283–292.
not be extrapolated to include bleeding patients. Further 19. Hedner U, Glazer S, Falch J. Recombinant activated factor VII in

the treatment of bleeding episodes in patients with inherited andcontrolled trials are required to evaluate this new medica-
acquired bleeding disorders. Transfus Med Rev 1993;2:78–83.tion in the setting of acute bleeding, as well as its use

20. Macik BG, Lindley CN, Lusher J, Sawyer WT, Glazer S. Safety
before elective procedures such as liver biopsy, dental and initial clinical efficacy of three dose levels of recombinant

factor VIIa: results of a phase 1 study. Blood Coagul Fibrinolysisextraction, and routine surgery.
1993;4:521–527.
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Banti of Banti’s Syndrome

Guido Banti (1852–1925) was born in Montebicherieri, in the lower
valley of Italy’s River Arno. He studied at Pisa, then was awarded his
M.D. at the University of Florence, where he later served as director of
the Institute of Pathologic Anatomy. In 1882 he published ‘‘Dell’ Anemia
Splenica.’’ He was a cultured gentleman and master of languages. An
unduly shy and bashful person, though with his students a popular lec-
turer, he was not accorded by his contemporaries the honor due a distin-
guished scientist.
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