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Human serum contains a soluble form of interferon
alfa/beta (sIFN a/b) receptors, the functional and clinical
significance of which has not been investigated in patients
with chronic hepatitis C. In the present study, serum levels
of sIFN a/b receptor were assessed in 81 patients with
chronic hepatitis C and correlated with the effectiveness of
IFN therapy in these patients. Serum levels of sIFN a/b
receptor were significantly higher in patients with chronic
hepatitis C than in healthy control patients (P F .0001). In
these patients, serum levels of sIFN a/b receptor were
correlated with those of alanine transaminase (ALT) (P F
.05), (28-58)serum oligo(A) synthetase (2-5AS) (P F .0001),
and pathological stages of liver fibrosis (P F .01). In 55
patients with chronic hepatitis C who underwent IFN
therapy, there was an inverse correlation between the
pretherapeutic serum levels of sIFN a/b receptor and the
rate of increase in serum levels of 2-5AS after the start of
IFN (P F .01). Pretherapeutic serum levels of sIFN a/b
receptor were significantly lower in patients who showed
sustained response to IFN therapy compared with those
who did not respond to the therapy (P F .05). Multivariate
analysis showed that low levels of serum sIFN a/b receptor
(I4.0 ng/mL) (P F .05) and serological hepatitis C virus
genotype II (P F .05) were independent variables contribut-
ing to sustained response to IFN therapy. Thus, pretherapeu-
tic serum levels of sIFN a/b receptor were correlated with
the effectiveness of IFN therapy, suggesting that sIFN a/b
receptor suppresses the effectiveness of IFN therapy in patients
with chronic hepatitis C. (HEPATOLOGY 1999;30:1325-1331.)

Type I interferon (IFN) exerts antiviral and antineoplastic
activities, and is involved in immunity control. IFN therapy is

currently established as the only effective means of eradicat-
ing hepatitis C virus (HCV) from hepatic cells in patients
with chronic hepatitis C. However, because the rate of
complete cure of the disease accompanied by complete
disappearance of HCV RNA from peripheral blood is only
30%, the establishment of a more effective regimen for IFN
therapy is warranted. IFN exerts its antiviral activity in target
cells via binding to receptors anchored on the outer surface of
the cell membrane.1,2 We and other investigators have previ-
ously reported that the effectiveness of IFN therapy in
patients with chronic hepatitis C is associated with the
amount of type I IFN receptor messenger RNA in the liver.3-6

Type I IFN receptor has a multichain structure consisting of
at least 2 subunits, AR1 and AR2.7-10 The AR2 subunit of 100
kd is anchored on the outer surface of the cell membrane and
mediates intracellular signal transduction. A soluble form of
AR2 proteins of 40 kd, designated soluble IFN alfa/beta (sIFN
a/b) receptor, is found in body fluids including peripheral
blood and urine.11 Novick et al.9,11,12 showed that sIFN a/b
receptor molecules inhibited the activity of type I IFN as
shown by biological assay with human WISH cells. An
IFN-inhibiting activity was found in serum fractions from
human immunodeficiency virus patients. Because elevated
serum levels of sIFN a/b receptor were also found in patients
with acquired immunodeficiency syndrome compared with
those in normal patients, sIFN a/b receptor was suspected to
be responsible in part for the IFN-inhibiting activity.13

Vaccinia virus, Pox virus, and Myxoma virus encode the
soluble form of IFN receptors or the IFN receptor homologue
that inhibits IFN activity.14-16 Taken together, a causal relation-
ship between elevated levels of soluble IFN receptors and
viral infection is speculated. However, elevated serum levels
of soluble IFN receptors have not been investigated in
relation to patients with chronic hepatitis C and the effective-
ness of IFN therapy for chronic hepatitis C. In the present
study, serum levels of sIFN a/b receptor were assessed in
patients with chronic hepatitis C and correlated with the
effectiveness of IFN therapy in these patients.

PATIENT AND METHODS

Patients. The study consisted of 81 patients with chronic hepatitis
C who were admitted to Kanazawa University Hospital between
November 1991 and February 1997. The patients consisted of 47
men and 34 women ranging from 24 to 71 years old (mean age,
51.4 6 10.3 years). Patients with chronic hepatitis C met all 3
diagnostic criteria, i.e., abnormal alanine transaminase (ALT) levels
beyond the normal value of less than 39 IU/mL, positivity for
antibodies to HCV (anti-HCV), and positivity for HCV RNA in
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serum. Patients who were known to be homosexual or to have
intravenous drug addictions, those positive for hepatitis B surface
antigens (HBsAg) or antinuclear antibodies, and those with meta-
bolic liver dysfunction were excluded. Biopsy specimens were
collected from chronic hepatitis lesions in all patients. Regarding
patients who underwent IFN therapy after admission to hospital,
liver biopsy specimens were collected before the start of IFN therapy.
These were fixed in formalin and embedded in paraffin, then
sections were cut on a cryostat. Sections on slides were stained with
hematoxylin-eosin and Azan-Mallory and diagnosed by 2 patholo-
gists who were not aware of the clinical and laboratory records for
these patients. Diagnostic classification of hepatitis was performed
according to the standard criteria proposed by Desmet et al.17 Liver
fibrosis was graded from 0 to 4. Liver inflammation was graded as
minimal chronic hepatitis to severe chronic hepatitis.17 Before trial,
informed consent was individually obtained from these patients by
the attending physicians after full explanations of the aim and
methods of the treatment and expected results and risks. As
controls, serum levels of sIFN a/b receptor were assessed in 31
normal subjects that were negative for both anti-HCV and HBsAg
and showed ALT values within normal limits. These 31 healthy
subjects consisted of 21 men and 10 women ranging from 15 to 75
years old (mean age, 46.0 6 19.2 years).

Interferon Regimen. Fifty-five of 81 patients with chronic hepatitis
C underwent IFN therapy. Twenty-nine of the 55 patients with
chronic hepatitis C underwent IFN a2b therapy in which the IFN
regimen consisted of intramuscular injection at a dose of 6 million
units per day for 2 consecutive weeks followed by a dose of 6 million
units per day administered 3 times a week for several consecutive
weeks. The total dose of IFN a2b amounted to 300 to 720 million
units. The remaining 26 patients underwent IFN b therapy in which
the IFN regimen consisted of intravenous infusion of IFN b daily at
a dose of 6 million units per day for 8 consecutive weeks (total dose
of IFN b amounted to 336 million units). These patients who
underwent IFN therapy were evaluated for their response to IFN
therapy and classified into 3 groups, i.e., sustained response group
(SR), transient response group (TR), and no response group (NR)
according to the definition previously adopted18,19 using serum ALT
as a marker. In SR patients, the serum levels of ALT were maintained
within normal limits throughout 24 weeks after completion of IFN
therapy. TR patients showed reduction in serum ALT level to normal
limits during IFN therapy. Then, decreased serum levels of ALT
caused by IFN administration returned to abnormally high levels
within 24 weeks after completion of the therapy. NR patients
maintained an abnormal level of serum ALT or showed an up-
regulated fluctuation of serum ALT during IFN therapy.

Virological Assessment. HBsAg were tested using a commercial
enzyme immunoassay (AxSYM HBsAg; DAINABOT, Tokyo, Japan).
Anti-HCV were tested with a second-generation enzyme-linked
immunoassay (Imucheck F-HCV C50 Ab; Kokusaishiyaku Co., Ltd.,
Kobe, Japan). HCV RNA was assayed with a nested polymerase
chain reaction analysis using primers (outer and inner) from the
highly conserved 58 noncoding region of the HCV genome. The
amount of HCV RNA was quantified using the Amplicor Monitor
test (Nippon Roche Inc., Tokyo, Japan). HCV was classified with the
serological genotyping assay, as reported by Tanaka et al.,20 which
has already been shown to be a specific, sensitive assay for the
determination of HCV genome subtypes. It has been commercially
used to classify HCV in Japan.

Assessment of Serum sIFN a/b Receptor. Blood samples were col-
lected from patients before IFN therapy. Serum fractions separated
from the blood were stored at 220°C until use. Concentrations of
sIFN a/b receptor in serum samples were assessed by enzyme-linked
immunosorbent assay (ELISA) using an sIFN a/b receptor assay kit
(Otsuka Co., Ltd., Tokyo, Japan). A 96-well ELISA plate was coated
with mouse monoclonal anti-human IFN a/b receptor antibody
(ANOC 4876; Otsuka Co., Ltd.). Serially 3-fold diluted recombinant
human IFN a/b receptor (14-10,000 pg/mL) and samples were
incubated at room temperature overnight in each well. Rabbit

anti–recombinant human IFN a/b receptor antiserum diluted 10,000
times was applied to the plate. Horseradish peroxidase–labeled
polyclonal goat anti-rabbit antibody and substrate system were used
to develop the reaction. Absorbance at 450 nm was measured with
an ELISA reader and a standard curve was made. The sIFN a/b
receptor concentration of the samples was calculated from the
standard curve. The detection limit of this ELISA was 20 pg/mL and
there was no cross-reaction with other cytokines or their receptors.

Assessment of 28,58-Oligoadenylate Synthetase Activity in Serum. Con-
centrations of 28,58-oligoadenylate synthetase (2-5AS) in the serum
samples prepared as described previously were radioimmunochemi-
cally assessed using an assay kit (Eiken Immunochemical Labora-
tory, Tokyo, Japan). Concentrations of 2-5AS were also assessed in
serum samples collected from all patients 2 to 3 weeks after the start
of IFN therapy. In these instances, blood samples were collected
from patients before IFN administration on the same day.

Statistical Analysis. Data are expressed as the mean 6 SD. The x2

test with Yates’ correction, Fisher’s exact probability test, unpaired t
test, and Mann-Whitney’s U test were used for statistical analyses
where appropriate. Linear regression lines for the relationship
between sIFN receptor and ALT, serum 2-5AS, increment ratio of
2-5AS, or amount of HCV RNA were calculated using Spearman’s
correlation coefficient. We used univariate and multivariate analysis
to determine which factors affected a sustained response to IFN
therapy. Variables that achieved significance (P , .05) on univariate
analysis were subjected to multiple logistic regression to determine
significant independent factors. A level of P , .05 was considered
significant. Calculations were made with the commercially available
software StatView (Abacus Concepts, Inc., Berkeley, CA).

RESULTS

Serum Levels of sIFN a/b Receptor in HCV Patients. Serum
levels of sIFN a/b receptor in 81 patients with chronic
hepatitis C and 31 control subjects were assessed. Ages and
sexes did not differ significantly between the patients and
control subjects (Table 1). Serum levels of sIFN a/b receptor
in HCV patients that widely varied from 1.8 to 13.7 ng/mL
(mean, 4.2 6 2.0 ng/mL) were significantly higher than those
(mean, 2.7 6 1.0 ng/mL) in healthy subjects (P , .0001)
(Fig. 1).

Among several host and viral markers examined, serum
levels of ALT were slightly correlated with those of sIFN a/b
receptor in patients with chronic hepatitis C (r 5 .26, P ,
.05) (Fig. 2A).

Pretherapeutic serum levels of 2-5AS ranged from 11.0 to
132.0 pmol/dL (38.8 6 21.9 pmol/dL). These values were
significantly correlated with those of sIFN a/b receptor in

TABLE 1. Clinical Characteristics of the Patients and Controls

Patients With
Chronic Hepatitis C Controls

No. of patients 81 31
Age (yr)* 51.4 6 10.3 46.0 6 19.2
Sex (M/F) 47/34 21/10
ALT (IU/mL)* 88.8 6 63.8† 20.7 6 14.8
Serum 2-5AS (pmol/dL)* 38.8 6 21.9 ND
Amount of HCV RNA [log(copies/mL)]* 4.9 6 0.9 ND
Serological genotype (I/II/Unknown) 59/15/7 ND
Grading and staging of liver histology

Minimal/mild/moderate/severe 0/32/38/11 ND
Staging score (0/1/2/3/4) 0/25/18/11/27 ND

Abbreviation: ND, not determined.
*Data are expressed as mean 6 SD.
†P , .0001 vs. control.
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patients with chronic hepatitis C (r 5 .46, P , .0001) (Fig.
2B).

Serum levels of HCV RNA or serological genotypes of HCV
were not correlated with those of sIFN a/b receptor in
patients (Fig. 2C and 2D).

Serum levels of sIFN a/b receptor in patients with histologi-
cal stage of liver fibrosis scores 1, 2, 3, and 4 were 3.2 6 0.89
ng/mL, 3.7 6 1.69 ng/mL, 4.0 6 1.79 ng/mL, and 5.6 6 2.40
ng/mL, respectively. Serum levels of sIFN a/b receptor
significantly differed between patients with liver fibrosis
score 1 and those with liver fibrosis score 3 (P , .01), those
with liver fibrosis score 1 and those with liver fibrosis score 4
(P , .001), and those with liver fibrosis score 2 and those
with liver fibrosis score 4 (P , .01), respectively (Fig. 3A).

A correlation between the serum levels of sIFN a/b
receptor and the degrees of liver inflammation in patients
with chronic hepatitis C was not significant, although values
for sIFN a/b receptor tended to be higher as the grade of liver
inflammation became more severe (Fig. 3B).

Serum Levels of sIFN a/b Receptor and Effectiveness of IFN
Therapy. The rate of increase in serum levels of 2-5AS was
calculated by dividing values obtained 2 to 3 weeks after IFN
therapy was initiated by those obtained before the start of IFN
therapy. The rate of increase widely varied from 0.9-fold to
7.4-fold (mean, 2.7-fold 6 1.4-fold) depending on individual
patients. As shown in Fig. 4, there was a significant inverse
correlation between the serum levels of sIFN a/b receptor
assessed before the start of IFN therapy and the rate of
increase in serum levels of 2-5AS (r 5 2.39, P , .01).

Based on the responsive grades to IFN therapy, 22, 15, and
18 of the 55 patients were assigned to groups SR, TR, and NR,
respectively. To search for a clinical marker correlated with

FIG. 1. Serum levels of sIFN a/b receptor in patients with chronic
hepatitis C and controls. Bar shows standard deviation. CH; 81 serum
samples from patients with chronic hepatitis C. Controls; 31 serum samples
from subjects who were negative for both HBsAg and anti-HCV in serum and
whom serum ALT levels were normal. *P , .0001.

FIG. 2. Serum levels of sIFN a/b
receptor in patients with chronic
hepatitis C and serum markers. (A)
The serum level of sIFN a/b recep-
tor and serum ALT level; (B) serum
2-5AS level; (C) the amount of HCV
RNA; and (D) HCV serological geno-
type. NS, not significant.
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responsiveness to IFN therapy, biological variables including
ages, gender, serum levels of ALT, 2-5AS, sIFN a/b receptor,
HCV RNA, serological genotype of HCV, grade of liver
inflammation, grade of liver fibrosis, and the kind of IFN
regimen adopted were examined by univariate analysis (Table
2). Ages, sexes, and serum levels of ALT did not significantly
differ among the 3 groups. Although the pretreatment 2-5AS
levels in the SR group were lower than those in the TR and
NR groups, there was no statistical significance because of the
large variation. When patients were classified into 2 groups,
one with low pretherapeutic sIFN a/b receptor levels (#4.0
ng/mL) and the other with high pretherapeutic sIFN a/b
receptor levels (.4.0 ng/mL), a significantly higher propor-
tion of patients with low pretherapeutic sIFN a/b receptor
levels were found in the SR group than in the NR group (P ,
.05). Similarly, the SR group consisted of a more significant
number of patients infected by HCV showing serological
genotype II than that in the NR group (P , .05). When
patients were divided into 2 groups, one showing low serum
levels of HCV RNA [#5.0 log(copies/mL)] and the other
showing high serum levels of HCV RNA [.5.0 log(copies/
mL)], the proportion of patients showing low HCV-RNA
levels did not significantly differ between groups SR and NR.
The proportion of patients showing a particular grade of liver
fibrosis or liver inflammation or relative number of patients
who underwent a particular IFN regimen did not differ
between groups SR and NR. Thus, the serum levels of sIFN
a/b receptor and HCV showing serological genotype II were
significantly correlated with responsiveness to IFN therapy,
suggesting that these factors may be clinical predictors.

As shown in Table 3, multivariate analysis showed that low
serum levels of sIFN a/b receptor assessed before the start of
IFN therapy (#4.0 ng/mL) (P , .05) and HCV of serological

FIG. 3. Serum levels of sIFN a/b receptor in the patients with chronic
hepatitis C and liver histology. Liver histology was classified according to the
classification of Desmet et al.15 The serum level of sIFN a/b receptor and the
(A) degree of liver fibrosis and the (B) degree of inflammation. *P , .01.
**P , .001. NS, not significant.

FIG. 4. Serum levels of sIFN a/b receptor in the patients with chronic
hepatitis C and the increment ratio of serum 2-5AS. Fifty-five serum samples
were obtained 2 to 3 weeks after the start of IFN therapy and the increment
ratio of serum 2-5AS was calculated by dividing values obtained 2 to 3 weeks
after IFN therapy was initiated by those obtained before the start of IFN
therapy.

TABLE 2. Univariate Analysis of the Effect of Variables on
the Response to Interferon

Sustained
Response Group

Transient
Response Group

No-Response
Group

No. of patients 22 15 18
Age (yr)* 48.0 6 10.2 47.1 6 9.3 51.1 6 10.8
Sex (M/F) 11/11 12/3 12/6
ALT (IU/mL)* 84.8 6 79.7 71.7 6 9.3 104.1 6 63.0
Serum 2-5AS (pmol/dL)* 30.2 6 13.0 35.6 6 16.7 36.9 6 22.7
sIFN a/b receptor (ng/mL)

%4.0 19† 12 9
.4.0 3 3 9

Amount of HCV RNA
[log(copies/mL)]

%5.0 14‡ 4 10
.5.0 8 11 8

Serological genotype (I or
Unknown/II) 14/8† 13/2 17/1

Grading and staging of liver
histology

Minimal/mild/moderate/
severe 0/10/10/2 0/8/7/0 0/8/7/3

Staging score (0/1/2/3/4) 0/10/8/3/1 0/7/6/2/0 0/8/3/5/2
Regimens of IFN therapy

(A/B)§ 14/8 6/9 9/9

*Data are expressed as mean 6 SD.
†P , .05 vs. no-response group.
‡P , .05 vs. transient response group.
§A denotes IFN-a therapy; B denotes IFN-b therapy.
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genotype II (P , .05) were independent variables contribut-
ing to sustained response to IFN therapy.

DISCUSSION

In the present study, we showed that serum levels of sIFN
a/b receptor were significantly higher in patients with
chronic hepatitis C than in control subjects. Elevated expres-
sion of IFN receptor was reported in viral hepatitis-infected
tissue compared with normal liver tissue, although the
molecular mechanisms underlying this abnormal expression
remain unknown.4,21 There is a line of evidence that IFN-a
and IFN-g modulate type I IFN receptor expression in human
cells22-25 implying that expression of sIFN a/b receptor is also
modulated by cytokines including endogenous IFN.

2-5AS is specifically induced by viral infection or extracel-
lular introduction of IFN into host cells and plays a major
role in molecular events leading to antiviral action provoked
by IFN in host cells.26,27 Indeed, based on the clinical
observation that the serum level of 2-5AS is generally
increased in patients on administration of IFN, the serum
level of this enzyme has been used as a clinical marker to
predict the responsiveness of the host to IFN.28,29 More
recently, IFN regulatory factor 3 was shown to trigger the type
I interferon system, i.e., on viral infection, IFN regulatory
factor 3 is first phosphorylated and transported into the
nucleus as a component of activated transcription factors that
induce IFN, and then IFN-induced genes including that for
2-5AS are induced.30,31 Based on these findings, an increase in
serum levels of 2-5AS may reflect the activation of the cellular
IFN system. By analogy, a correlation observed between
serum levels of sIFN a/b receptor and those of 2-5AS in the
present study (Fig. 2B) would indicate that increase in sIFN
a/b receptor protein is also under the control of the IFN
system.

Recent viral studies indicate that soluble IFN receptors are
associated with viral infection. For example, serum levels of
sIFN a/b receptor are elevated in patients with acquired
immunodeficiency syndrome.13 Vaccinia virus, pox virus, and
myxoma virus encode soluble IFN receptor or its homo-
logue.14-16 The present findings suggested that HCV infection
may also be associated with sIFN a/b receptor expression.
However, serum levels of HCV RNA or serological genotypes
of HCV were not correlated with those of sIFN a/b receptor
in patients with chronic hepatitis C (Fig. 2C and 2D).

In the present study, there was a significant correlation
between the serum levels of sIFN a/b receptor in patients
with chronic hepatitis C and liver fibrosis staging scores (Fig.
3A). This is consistent with the clinical findings that patients
with chronic hepatitis C accompanied by more advanced liver
fibrosis are generally less responsive to IFN therapy.

Concerning the present observation on the relationship
between serum levels of sIFN a/b receptor and the effective-
ness of IFN therapy in patients with chronic hepatitis C,

Shindo et al.29 observed that serum level of 2-5AS reached a
maximal level in patients with chronic hepatitis B 1 to 3
weeks after consecutive daily administration of IFN was
initiated. There was a significant inverse correlation between
the pretherapeutic serum levels of sIFN a/b receptor and the
rate of increase in serum levels of 2-5AS caused by IFN
administration (Fig. 4), indicating that patients showing
higher serum levels of sIFN a/b receptor before undergoing
IFN therapy would be less responsive to IFN therapy as
evaluated by the increase in serum 2-5AS. Molecular charac-
terization of sIFN a/b receptor showed that it is a truncated
form of the AR2 subunit of the membrane-anchored form of
IFN a/b receptor generated by alternative splicing, in which
the cytoplasmic domain involving intracellular signal trans-
duction is missing.8,9,12 Thus, sIFN a/b receptors may com-
pete with membrane-anchored IFN a/b receptors for binding
to IFN. Novick et al.9,12 showed that sIFN a/b receptor
molecules inhibited antiviral activity of type I IFN using a
biological assay system with human WISH cells. These in
vitro studies are consistent with our in vivo findings suggest-
ing that sIFN a/b receptors suppress the antiviral action of
IFN.

In the present study, we examined the clinical influence of
sIFN a/b receptors on the effectiveness of IFN therapy in
patients with chronic hepatitis C. To date, levels of HCV RNA
in blood, HCV genotypes, mutations in NS5A protein gene,
and degree of liver fibrosis have been described as predictors
of responsiveness to IFN therapy.32-36 In the present study,
when patients who underwent IFN therapy were classified
into 3 groups, SR, TR, and NR, based on the degree of
responsiveness to IFN therapy, serum levels of sIFN a/b
receptor and the distribution pattern of serological HCV
genotypes significantly differed between the SR and NR
groups; patients showing low serum levels of sIFN a/b
receptor significantly predominated the SR group (Table 2).
Multivariate analysis showed that low serum levels of sIFN
a/b receptor and HCV of serological genotype II were
independent variables contributing to a sustained response to
IFN therapy. The negative correlation of sIFN a/b receptor
with a favorable response could occur because the soluble
receptor complexes IFN in the blood, thus preventing its
binding to hepatic tissue.

To neutralize 25 IU IFN-a2b to 1 IU in vitro, 20 µg/mL
sIFN a/b receptor was necessary in our study. The maximal
concentration of IFN-a2b was reported to be 42.1 IU/mL
after intramuscular injections of 5 3 106 IU/m2 body surface
area.37 Therefore, 4 ng/mL of sIFN a/b receptor corresponds
to only 0.01% of the concentration to neutralize 42.1 IU
IFN-a2b to 1 IU at the maximal concentration. However,
there are at least 3 explanations that support the possibility
that sIFN a/b receptors have an inhibitory effect on the
bioavailability of exogenously administered IFN in vivo.

The first is that the amount of sIFN a/b receptor could
neutralize a very low amount of IFN. In fact, when exogenous
IFN reaches the maximum level, it is eliminated with a
half-life of 2.2 hours and is below the limit of detection
within 24 hours after intramuscular administration.37 Thus,
the total amount of neutralized IFN by sIFN a/b receptor
would be small; however, a neutralization effect by sIFN a/b
may occur as the exogenously administered IFN decays to
lower levels.

Another possible explanation is that sIFN a/b receptors
present in liver tissue could inhibit IFN as well as the serum

TABLE 3. Independent Variables Contributing to Sustained Response
to IFN Therapy on Multivariate Analysis

Variable
Relative

Risk 95% CI P

HCV serological genotype (II) 12.95 1.06 , 157.90 .045
sIFN a/b receptor (%4.0 ng/mL) 7.52 1.31 , 43.03 .023
Amount of HCV RNA [%5.0 log(copies/mL)] 1.24 0.27 , 5.71 .785
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receptors. Although the amount of sIFN a/b receptor in liver
tissue is not known, the production of sIFN a/b receptor was
previously shown in hepatocytes.38 sIFN a/b receptors in the
liver could inhibit IFN just as soluble tumor necrosis factor
(TNF) receptors inhibit TNF in limited parts such as synovial
spaces.39

An alternative explanation is that the inhibitory effect of
sIFN a/b receptor could be enhanced in vivo more so than
what has been shown in vitro. Hale et al.40 reported that
soluble TNF receptors inhibited TNF-a at much smaller
molar ratio (i.e., 1 soluble TNF receptor: 1 TNF-a) in vivo
than in vitro (100 to 1,000:1). Similarly, sIFN a/b receptors
could neutralize exogenous IFN with a much less molar ratio
in humans than in vitro.

Although further investigation is warranted to elucidate
the mechanisms underlying the regulation of serum levels of
sIFN a/b receptors and biochemical effects of variations in
sIFN a/b receptors on the clinical effectiveness of IFN
therapy, the present findings may be useful in modifying the
IFN regimen to provide more effective IFN therapy. For
example, physicians may use an increased dose of IFN for
patients showing high pretherapeutic levels of serum sIFN
a/b receptor.
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