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Abstract

The management of patients with advanced chronic HCV liver disease is still a problem. There is
insufficient data about the role of immunomodulatory agents. The aim of the present study was to
evaluate the benefit of prolonged co-administration of Inosine pranobex (Isoprinosine) and Ribavirin
in patients with HCV advanced liver disease and to assess the dynamics of the IP-10 serum levels
and thus – changes in the immune status of patients. Methods: Five patients (2 males, 3 females;
median age 63), with chronic HCV genotype 1 infection were studied (with failed standard bi-
therapy). All patients received Ribavirin and Isoprinosine. HCVRNA was measured at baseline and
at day 40, month 3, 6 and 12 during treatment. IP-10 levels – at baseline and at day 10, 20, 40, 60,
month 3, 6 and 12. Results: IP-10 levels were elevated in all patients at the baseline. An increase at
day 10 or 20 was found in 4/5 patients and reduction at day 40 or 60 in same 4 patients. At month
12 the levels were significantly reduced (P=0.043). There was also an initially slight increase of ALT
and subsequent reduction (P=0.043). The count of platelets increased in 4/5 patients. No effect on
viral load was found. Conclusion: The therapeutic regime is well tolerated, no severe adverse
events were documented. An improvement of the disease severity and liver inflammation were
observed, with no effect on the viral load. We found reduction of IP-10 levels at month 12 – a sign
of immune competence restoration.
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Background

Despite  the exponential development of hepatology and increased possibilities for the treatment of
chronic HCV infection, management of patients with advanced liver disease is still a problem.

Immunomodulation therapy is an important area in the treatment of infectious diseases and is becoming
more popular. An immunomodulator is a substance which directly affects the specific immunological
function or changes one or more components of the immunoregulatory network to achieve indirect effects
on specific immune function (1).

Inosine pranobex (Isoprinosine) is a purine analogue with immunomodulating and antiviral ability,
including IFN-gamma production and enhanced T-cell immune response (2,3). Various studies discuss its
possible role in the treatment of chronic HBV infection (4,5,6). Isoprinosine is used in protracted forms of
acute hepatitis A and B, as well as CMV-induced hepatitis (7). According to Z. Krastev, one day
Isoprinosine intake reduces the serum levels of IP-10 and increases the lymphocyte count in healthy
people (8).

There are insufficient data about the role of immunomodulatory agents in chronic HCV infections. There
are few reports (from the 90s) about using Inosine pranobex in chronic hepatitis C (9, 10).

Ribavirin is a guanosine (ribonucleic) analogue used to block the synthesis of viral RNA and thereby to
limit the viral mRNA. It is a nucleoside inhibitor. The antiviral properties of ribavirin have been described
as follows: it inhibit inosine monophosphate dehydrogenase,  interferes with viral RNA capping reactions;
inhibits the viral polymerase and  induces an error, catastrophe resulting from the accumulation of lethal
mutations in the viral genome (11,12).

Apart from direct antiviral effects, ribavirin was reported to have immunomodulatory

effects on different constituents of the immune system. Ribavirin induces a switch in T-helper

(Th) cell phenotype from type 2 to type 1 (humoral immune responses to cell–mediated) (13,14,15). The
exact mechanism is unclear.  Th1 lymphocytes secrete IFN-gamma and Il -2 among other cytokines (16).
Ribavirin enhances the specific interferon sensitive gene (ISG) expression by amplifying the IFN-a-
JAK/STAT pathway and that enhances IFN-a anti-viral activity against HCV (17,18).

According to Rotman et al. Ribavirin monotherapy decreases IP-10 serum levels, but it has no effect on
ISG expression in PBMC (Peripheral blood mononuclear cell) (19). The available data on the effect on
viremia and sustained response of 4-6 weeks pretreatment with Ribavirin before the standard bi-therapy
with Peg-interferon are controversial (19, 20, 21, 22, 23, 24, 25, 26, 27). Administration of the drug within
6 months after a standard bi-therapy  does not improve response (28).

Interferon-gamma-inducible protein 10 kDa (IP-10 or CXCL10) is a chemokine produced by endothelial
cells, activated T cells (promoting a Th1 response) and hepatocytes during HCV infection (29).  IP-10 has
been studied in the last years as a predictor of viral responses in the treatment of HCV infection, such that
high baseline levels usually above 150  pg/ml are associated with a weak response (30,31,32,33).
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Zoulim et al. followed 95 chronic HCV infected patients receiving Ribavirin for 11 months. A biochemical
response was established. In 10% of the patients there was HCV RNA clearance (34). The data show only
one study for the combination therapy with Inosine pranobex and Ribavirin (more than 20 years ago) in
patients with HIV infection. The combination was well tolerated but led to lymphopenia and did not exhibit
HIV-suppressive or immunorestorative effects (35).

The data about Ribavirin monotherapy in patients with chronic HCV infection are contradictory and
insufficient. Single reports have been published about the dynamics of IP-10 in such patients. Our results
show a decrease of levels during standard bi-therapy with virologic response (33). No data are available
for the role of co-administration of Isoprinosine and Ribavirin in patients with chronic HCV infection, as
well as in cases of advanced disease.

Aim

The aim of our study was to evaluate the benefit of prolonged co-administration of Inosine pranobex and
Ribavirin in patients with chronic HCV advanced liver disease, who are inappropriate for IFN therapy.
We also aimed to follow the dynamics of the IP-10 serum levels and to evaluate the change in the immune
status of patients.

Methods

Patients and treatment

Five patients (2 males and 3 females; median age 63) were studied. All of them were with chronic HCV
infection, genotype 1, (long-term history of disease and with previous failed courses of standard IFN
based bi-therapy). HDV, HCV and HIV co-infections were excluded in all patients. (tabl.1). All patients
have been continuously taking Ribavirin in doses according to body weight, and Inosine pranobex in an
alternative scheme.
Serum HCVRNA levels, aminotransferases and routine blood parameters were measured at the start of
the therapy and at day 40, month 3, 6 and 12 of the treatment.

The serum levels of IP-10 were measured at baseline and at day 10, 20, 40, 60, month 3, 6 and 12.

Table 1. Baseline characteristics of the studied patients
Number of pts 5
Age – median, range 63 /60-71/
Male 2
Female 3
Cirrhosis (Child А) 3 patients
high grade esophageal varices (3-4gr) 1 patient
virological response at last therapy (standard bi-therapy)
Relapse
Non response 2

3

Methods
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HCV RNA quantification was determined by the standard real-time PCR method.

Genotyping of HCV was performed by using INNO-LiPA HCV II (Innogenetics NV, Ghent, Belgium).
IP-10 quantification of human IP-10 was performed by using BioLegend ®, LEGEND MAXTM Human
CXCL10/IP-10 ELISA kit, on serum samples. All samples were stored at -70°C until assayed. Standard
laboratory methods were used for the assessment of blood chemistry parameters.

Standard statistical analyses were performed using SPSS® v. 17.0. Descriptive methods. Individual
characteristics between groups were evaluated by means of Wilcoxon and Mann-Whitney. Non-parametric
correlation methods such as Kendall and Spearmen were used. All reported P values are two-sided, and
P values less than 0.05 were considered significant.

Informed consent was obtained from each participating patient.

Results

The baseline serum levels of HCVRNA, ALT, and IP-10 are shown in Table 2. All patients have high
baseline levels of IP-10 (>150pg/ml) and elevated aminotrasferases.

Table 2. Baseline levels (Median) of HCV RNA, ALT and IP-10 in studied patients.
Baseline levels
Median, range

HCVRNA IU/ml 895 000 /66500-2 840 000/
ALT IU/ml 84 /45-103/

IP-10 pg/ml 365 /274-501/

During treatment there was an initially slight increase of ALT (at day 40) in all patients (P=0.043). In 4/5
patients, ALT levels decreased and became within the normal range at month 3 (P=0.043).  In the last
patient ALT levels decreased but never reached the normal range (Figure 1.). There was a statistical
difference between the basal ALT and decreased levels at month 12 (P=0.042) in all patients. GGT
decreased in these 4 patients but remained unchanged in the last one. The same patient had cirrhosis
and severe portal hypertension /high-risk esophageal varices, ligated several times/.
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Figure 1. ALT levels during the treatment

During the follow up the levels of IP-10 increased (from 7 to 82%) at day 10-20 in 4 from 5 patients (in 3
patients the increase was at day 10, and in 1 at day 20). After that there was a tendency for the reduction
of IP-10 (in the same 4 patients) at day 40-60 and it was statistically significant at month 3 (P 0.043). At
month 12 the levels were reduced with more that 50% compared to the basal levels (from 64 to 89%)
(P=0.043). In the last patient there was a reduction at day 60 but generally remained stable during the
treatment period (Figure 2.)

Figure 2. IP-10 levels during Isoprinosine – Ribavirin therapy in the studied patients

The levels of HCVRNA fluctuated during treatement. There was no signifficant difference between basal
HCVRNA and that at month 12 (P>0.05).
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For the same period a reduction of Hgb was established with a statistical difference between the basal
Hgb and this at month 12 (Р=0.043). Anemia was found in 3 patients. A positive correlation was found
between baseline PLT and IP-10 (Р=0.037, r=0.900). There was no correlation between basal levels of
IP-10 and GGT, HCVRNA, ALT, Hgb. During therapy the count of PLT elevated, only in the last patient
PLT remained low (Figure 3.).

Figure 3. Count of PLT during the treatment

All patients had normal values of albumin before treatment and remained without significant changes
during follow-up.
In two patients levels of uric acid were slightly elevated. In one patient (female) lymphopenia appeared
with no infection or other complications (Figure 4.). The elevation of uric acid levels is due to the catabolic
metabolism of the inosine moiety in this product in humans to uric acid. Ribavirin can also provoke an
increase of uric acid associated with its metabolism and hemolysis (Summary of product characteristics).

Figure 4. Count of Lymphocytes during the treatment
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Discussion

In this study we followed up a small group of patients with advanced chronic HCV liver disease and with
no currently available therapy. Our aim was to reduce the liver inflamation and to stabilise the liver disease
by modulating the immune system.

We decided to combine these two medications because of their immunomodulating effects. In the last
years, together with the direct antiviral effects, ribavirin has been reported to have immunomodulatory
effects. Ribavirin induces a switch in T-helper (Th) cell phenotype from type 2 to type 1 (13,14,15).
According to our data Isoprinosine has the ability to activate the cytokine cascade from the first day of
intake (3) and in this way resembles the effects of IFN like in standard bi-therapy.

We chose to follow up IP-10 as a surrogate marker of the IFN–gamma system and as a predictor for an
IFN-based therapy response. Ribavirin could provoke lymphopenia (3%) (Summary of product
characteristics) but at the same time Isoprinosine elevates the lymphocyte count and decreases IP-10
levels (8).

We observed a stable reduction of aminotrasferases and no severe adverse events because of the
combined therapy, so we decided to continue this therapeutic regimen and to follow up the patients for
more than one year.

This combination of Isoprinosine and Ribavirin restores the immune competence and significantly reduces
IP-10 levels to such values that subsequent IFN therapy would be successful. But it has no effect on viral
load. This is a probably an indirect sign of the immunomodulating effects of the two medications. The
decreasing of aminotrasferases levels is related to the beneficial effect on the disease. The changes of
HCV viremia ±0.5 log are not significant and are due to the natural fluctuation of HCVRNA without therapy
(36).

Similar to IFN – soon after the beginning of therapy there was an elevation of IP-10 serum levels (37) and
here we found an initial increase /10-20 day/ of IP-10 and a subsequent tendency to reduction.

Conclusion

The long-term combined intake of Isoprinosine and Ribavirin is well tolerated without severe adverse
events. This therapy leads to:

- Reducing the severity of the disease and liver inflammation (assessed by achieving a biochemical
response, PLT increasing);

- Significant reduction (>50% from the baseline) of IP-10 for a 12-month treatment period which is a sign
for a restoring of the immune competence of the organism;

- Lack of effect on viral load;
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