Interferon alfa:

What is interferon? 

Interferon is a protein that occurs naturally in the body in very small amounts. There are three main types: alpha, beta and gamma. This factsheet describes alpha interferon. 

Interferon is used as a treatment for some types of cancer. These include cancer of the kidney, malignant melanoma, multiple myeloma, carcinoid tumours and some types of lymphoma and leukaemia. Interferon is also used to treat diseases other than cancer. 

What it looks like

Interferon alpha is a white powder that forms a clear, straw-coloured liquid when mixed with water. It can also be supplied ready-diluted in small glass vials (bottles), pre-filled syringes, and special injection-pen devices. 

How it is given

Interferon is given to stimulate the body’s own immune system to fight some types of cancer. The exact way in which it works is not fully understood. It is thought to have a wide range of biological effects. It may do one or more of the following: 

· slow down or stop cancer cells dividing 

· reduce the ability of cancer cells to protect themselves from the immune system 

· strengthen the body’s immune system. 

How it works

Interferon is given to stimulate the body's own immune system to fight some types of cancer. The exact way in which it works is not fully understood. It is thought to have a wide range of biological effects. It may do one or more of the following:

· Slow down or stop cancer cells dividing 

· Reduce the ability of cancer cells to protect themselves from the immune system 

· Strengthen the body's immune system

Possible side effects

The amount of interferon that occurs naturally in the body is very small. When interferon injections are given the amount in the body increases greatly. For this reason, it causes side effects, even though it is a naturally occurring substance. However, the side effects of interferon are not usually severe. People react to drugs in different ways, so it is not possible to predict who is going to have side effects or which they will have. The most common side effects are listed here. 

Flu-like symptoms including a high temperature, chills and muscle and joint pains. They may start 2–3 hours after the drug is given, but they do not last long. Your doctor may prescribe medicine to reduce this side effect. After the first injection these symptoms may be quite severe, but they usually become much less of a problem with further injections. Some people find it helpful to have their interferon before going to bed at night so that the side effects are less noticeable. 

Fatigue (a feeling of tiredness and having no energy) can be a problem, and sometimes this worsens over the course of injections. It is important to allow yourself plenty of time to rest. Tiredness can affect many aspects of your life. 

Feeling sick, vomiting and loss of appetite This is uncommon. Your doctor can prescribe medicine to help. CancerBACUP’s information on diet and the cancer patient has more information and CancerBACUP also has a section on managing nausea and vomiting. 

Less common side effects

Skin irritation may occur at the injection site This can be reduced by giving the injections in different places. Sometimes a more widespread rash can occur as a result of an allergic reaction. 

Dizziness sometimes occurs  It is important to report this to your doctor. 

Depression and emotional changes  Interferon can sometimes make people feel depressed. If you feel very low while you are taking it let your doctor know, as help is available. 

Hair loss Occasionally hair may be lost but usually the hair just thins. The effect is temporary and the hair will regrow once the treatment is finished. 

Fertility  Interferon may affect your ability to have children. In women it may affect the menstrual cycle and in men there may be a lowered sperm count. These effects may be temporary but for some people can be permanent. 

Pins and needles in the hands and toes Let your doctor know at your next appointment if this happens. 

Temporary reduction in the production of blood cells by the bone marrow This reduces the number of cells in the blood and can make you more vulnerable to infection, bleeding or bruising. It can also lead to anaemia (a lack of red blood cells). It is important to report any signs of bleeding, bruising or infection to your doctor. The bone marrow will return to normal when the treatment is stopped. 

Effects on circulation  Interferon may alter the rhythm of the heart or affect your blood pressure, but this will go back to normal when the drug is stopped. 

Additional information

The doctors and nurses looking after you will monitor you closely during your treatment. You will probably be asked to give regular samples of your blood and/or urine. They will also take your temperature, pulse and blood pressure. These tests help to monitor the effects of the interferon on your body. If you are having your injections at home, you may need to attend regular outpatient appointments at your hospital so that the tests can be carried out. 

Interferon should be kept in a refrigerator. Portable fridges can be bought from camping shops to store the interferon if you are away from home. There will be instructions about this in the patient information leaflet that you are given with your interferon. 

For more information contact CancerBACUP's Cancer Support Service.
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What is Interferon?

The protein interferon, produced by animal cells when they are invaded by viruses, is released into the bloodstream or intercellular fluid to induce healthy cells to manufacture an enzyme that counters the infection. Interferon is therefore considered a potential medical resource as a BIOPHARMACEUTICAL. 
For many years the supply of human interferon for research was limited by costly extraction techniques. In 1980, however, the protein became available in greater quantities through GENETIC ENGINEERING. 
Scientists also determined that the body makes three distinct types of interferon, each perhaps with several members. These classes were first called leukocyte, fibroplast, and immune interferon after their supposed production sites, but it is now known that each particular class is not, after all, made by a single cell type. 
The classes are therefore now called, respectively, alpha, beta, and gamma interferon. Interferons were also first thought to be extremely species-specific, but it is now known that individual interferons may have different ranges of activity in other species.Alpha interferon has been approved for therapeutic use against hairy-cell LEUKEMIA and Hepatitis C. It has also been found effective against chronic hepatitis B, a major cause of liver cancer and cirrhosis, as well as for treatment of genital warts and some rarer cancers of blood and bone marrow. Nasal sprays containing alpha interferon provide some protection against colds caused by rhinoviruses.

Interferon is a copy of a protein found naturally in low levels in the human body. It was OK'd by (US) FDA Feb. 25, 1991, to treat hepatitis C. The product, alpha interferon, is the first effective treatment against this form of hepatitis, which affects an estimated 150,000 Americans each year.
According to the manufacturer's literature for using Interferon in the treatment of Hepatitis C: 3 million units per dose 3 times a week Interferon has an effective cure rate of about 25%

Besides hairy cell leukemia and hepatitis C, alpha interferon is licensed for treatment of AIDS-related Kaposi's sarcoma and genital warts. Schering-Plough Corporation of Kenilworth, N.J., which markets a version of the product under the trade name Intron-A, received approval for the product's use for hepatitis.


Treatment: Interferon has been approved for chronic HCV. Patients are selected for therapy on the basis of persistently abnormal liver function (blood) tests, rather than on the presence or absence of symptoms. It's not known what should be done for patients with mild chronic HCV infection; since some patients with mild disease can go on to develop cirrhosis, a trial of therapy with interferon is usually recommended. It's recommended that such patients be referred to specialists with knowledge in liver disease (gastroenterologist/hepatologists). -- "Prevention, Diagnosis, and Management of Viral Hepatitis", AMA

About half of patients treated with interferon respond, with better blood tests and better liver biopsies. Half the patients who respond relapse once the interferon is stopped. -- "Prevention, Diagnosis, and Management of Viral Hepatitis", AMA


Alpha interferon seems to work better the sooner it is used after infection. However, in many cases of hepatitis C the symptoms get worse again when the treatment is stopped. In one study, half of the chronic hepatitis C sufferers who had responded to alpha interferon had a relapse within six months after treatment stopped.
Thus only 25 percent of HCV patients respond favorably without relapsing.

The average six months of injections three times a week are expensive ($75 a week). Many patients also suffer side effects, such as flulike symptoms, a reduction in the number of disease fighting white blood cells, and a decreased number of platelets in the blood. (Platelets are needed for blood clotting.) 

Factors most closely associated with response to IFN are: 
1) absence of fibrosis or cirrhosis in the pretreatment liver biopsy;
2) HCV genotype other than 1; 
3) lower RNA levels in the blood (e.g., less than 2 million/ml); and 
4) shorter duration of infection (which often isn't known).
There is almost no cure against a chronic Hepatitis C. Most of the infected will get a cirrhosis or a liver- carcinoma sooner or later. That means, chances for a healing are at 0% if one does not get active!! Ask your doctor!! The Interferon- therapy gives the infected at least a chance of 20% that the virus will be killed, and helps on the other hand stabilizing the liver. I am no doctor or expert, I know little about that Interferon yet, but it seems to be the final natural viruskiller in every healthy human. This means it is not a treatment with chemotherapy, although its side- effects look alike.
New insights into the mechanisms of interferon alfa: an immunoregulatory and anti-inflammatory cytokine
Author: Tilg H
Division of Gastroenterology and Hepatology, Department of Medicine, University Hospital, Innsbruck, Austria. 
Journal: Gastroenterology 112: 1017-1021 (1997) 
Interferon (IFN)-alpha is the most frequently used cytokine in the treatment of diseases of the gastrointestinal tract. This cytokine has emerged as an important regulator of growth and differentiation, affecting cellular communication and immunologic control. The efficacy of IFN- lpha has been shown in many different diseases of viral, malignant, angiogenic, allergic, inflammatory, and fibrotic origin. Cytokines are pleiotropic molecules with a wide variety of biological functions on various cells and tissues, and several different cytokines exert similar and overlapping functions on certain cells. Originally described as an antiviral substance, the role of IFN-alpha as an immunoregulatory molecule has long been ignored. Recent data suggest that IFN-alpha is a multifunctional immunomodulatory cytokine with profound effects on the cytokine cascade including several anti-inflammatory properties. These newly identified immunoregulatory and anti-inflammatory functions may be of importance in the treatment of diseases such as chronic viral hepatitis and help to explain some of the IFN mechanisms. 
Interferon Treatment of Viral Hepatitis

By Howard J. Worman, M. D.

This page provides general information on treatment options for viral hepatitis B and C. It is not an endorsement of the any of the products by the author or by any institution with which the author is affiliated.

Various type I interferons administered by intramuscular or subcutaneous injection are indicated for the treatment of chronic hepatitis B and chronic hepatitis C. Interferon alfa is a naturally occurring glycoprotein that is secreted by cells in response to viral infections. It exerts its effects by binding to a membrane receptor. Receptor binding initiates a series of intracellular signaling events that ultimately leads to enhanced expression of certain genes. This leads to the enhancement and induction of certain cellular activities including augmentation of target cell killing by lymphocytes and inhibition of virus replication in infected cells. Various recombinant forms of interferon alpha (interferon alpha-2a and interferon alpha-2b) and a recombinant non-naturally occuring type I interferon (interferon alfacon-1) are approved to treat viral hepatitis. 

THIS PAGE PROVIDES ONLY AN INTRODUCTION TO TREATMENT OF CHRONIC HEPATITIS B OR HEPATITIS C WITH INTERFERON. YOU SHOULD CONSULT A PHYSICIAN EXPERIENCED IN THE CARE OF PATIENTS WITH LIVER DISEASES FOR ADDITIONAL INFORMATION.

Chronic Hepatitis B

Interferon alfa-2b is effective in the treatment of adults with chronic hepatitis B virus infection and evidence of viral replication. The patient should have evidence of infection with hepatitis B virus, documented by the presence of hepatitis B surface antigen in the blood, for six months. The patients should also have evidence of virus replication, documented by the presence of hepatitis B e antigen in the blood. Ongoing inflammation of the liver should also be present as documented by an elevation in serum aminotransferase activities. A liver biopsy should also be performed prior to treatment. Patients with severe, decompensated liver disease (eg. encephalopathy, ascites, very high serum bilirubin, prolonged prothrombin time, etc.) should not generally be treated with interferon alfa-2b except in the setting of an approved clinical study. 

The recommended dose of interferon alfa-2b for the treatment of chronic hepatitis B is 5,000,000 units daily, administered by subcutaneous or intramuscular injection, for a total of 16 weeks. The patient must be monitored carefully during the treatment period for side effects including flu-like symptoms, depression, rashes, other reactions and abnormal blood counts. 

A meta-analysis of several randomized trials of interferon alfa-2b in the treatment of patients with chronic hepatitis B showed such treatment to be cost-effective (Wong et al. Annals Intern. Med. 1995;122:664-675). This analysis showed that treatment with interferon alfa-2b decreased viral replication, documented by loss of serum hepatitis B e antigen, in about 45% of patients compared to less than 10 % of untreated patients. About 8% of patients also lost hepatitis B virus surface antigen (cured) within one year of treatment compared to a rate of about 1% a year for untreated patients. 

Interferon alfa-2b treatment of chronic hepatitis B requires careful medical attention. Consult a physician who has experience with this type of treatment for more information. 

Chronic Hepatitis C

Interferon alfa-2a (Roferon-A; Hoffmann-La Roche), inteferon alpha-2b (Intron-A; Schering-Plough) and interferon alfacon-1 (Infergen; Amgen) are all approved in the United States for the treatment of adults with chronic hepatitis C. The patient should have evidence of chronic liver disease and infection with hepatitis C virus as documented by the presence of serum antibodies against this virus or serum viral RNA. Inflammation of the liver should also be present as documented by elevations in the serum aminotransferase activities and liver biopsy. Treatment of patients without evidence of inflammation (e.g. normal serum aminotransferase activities), or treatment of patients with decompensated liver disease (e.g. encephalopathy, ascites, very high serum bilirubin, abnormal prothrombin time, etc.), should only be considered in the setting of an approved clinical study. 

The recommended dose of interferons alfa-2b and alpha-2a for the treatment of chronic hepatitis C is 3,000,000 units three times a week, administered by subcutaneous or intramuscular injection. For interferon alfacon-1, the recommended dose is 9mcg three times a week for first time treatment. Six months of treatment was originally recommended for interferons alpha 2a and 2b, however, several studies have shown that treatment for a year or longer may be more effective (Poynard et al. Hepatology. 1996;24:778-789). Treatment times of 1 to 2 years with these drugs are now approved by the FDA. For interferon alfacon-1, a six month treatment course of 9 mcg three times a week is approved and a dose of 15 mcg three times a week for another six months is approved for patients who do not respond or relapse. During the treatment periods with any of these recombinant interferons, the patient must be monitored carefully for side effects including flu-like symptoms, depression, rashes, other unusual reactions and abnormal blood counts. 

The results of several published clinical studies demonstrate that about 50% to 70% of patients with chronic hepatitis C respond to treatment with interferon alfa-2b as documented by reductions in the serum aminotransferase activities to near normal. Several studies have also shown that about 70% of patients have a decrease in liver inflammation on follow-up liver biopsy. Unfortunately, most patients relapse and have recurrent liver inflammation after treatment is discontinued. 

Several studies have tested a combination of interferon alfa-2b and ribavirin. This drug combination was approved by the United States Food and Drug Administation in June, 1998 for patients with chronic hepatitis C who have been treated perviously with interferon alone and "relapsed" after treatment was discontinued. It may also be useful in patients never treated previously or in those who did not respond at all to previous interferon treatment. Study results suggest that a combination of interferon alpha-2b and ribavirin induce a sustained response in more patients than treatment with interferon alpha-2b alone. Patients interested in such treatment should consult their physician.

BY VERA SIMON, R.N., M.Sc.N. 

FREQUENTLY ASKED QUESTIONS ABOUT INTERFERON TREATMENT FOR CHRONIC HEPATITIS 

(1) WHAT IS INTERFERON? 

Interferon is a protein naturally produced in our bodies to fight viruses by boosting the immune system. The medication "Alpha Interferon " is a synthetic reproduction of the naturally-produced interferon. 

(2) HOW WILL THE TREATMENT HELP ME? 

Alpha interferon is used in the treatment of Acute Hepatitis C to try to remove the virus totally from the body and thus prevent the virus from doing any damage to the liver. 

Alpha interferon is used in the treatment of Chronic Hepatitis C to try to arrest or stop the hepatitis C virus from damaging the liver anymore. It can stop the inflammation in the liver in some patients and sometimes rids the patient of the hepatitis C virus. It does not improve the scarring already present in the liver. 

Alpha interferon is used in the treatment of Chronic Hepatitis B to try to arrest or stop the hepatitis B virus from damaging the liver anymore. Interferon alpha does this by trying to remove the hepatitis B virus from the body. 

(3) WHO SHOULD RECEIVE TREATMENT? 

Alpha interferon not recommended for all people diagnosed with chronic hepatitis B or C. 

Firstly, it is recommended for people who are known to have had hepatitis B for greater than six (6) months, or HVC in either acute or chronic stage. 

Secondly, it is recommended for people who have liver enzymes ALT(SGPT) and AST(SGOT) greater than one and a half times normal. 

Thirdly, it is recommended for anyone drinking alcohol no more than two drinks a week for the last six months. 

As well it is recommended for only people with chronic hepatitis B who are "e" antigen positive. Because there is limited information about treating children with alpha interferon , this should only be done by specialists who have had considerable experience with the medication. 

(4) WHAT DOES THE TREATMENT CONSIST OF? 

Treatment consists of giving yourself needles just below the skin. It is the same kind of needles that diabetics use to give insulin to themselves. You are taught how to give yourself the needles. The number of times a week you give yourself injections depends upon whether you are diagnosed with acute HCV, chronic HCV, or hepatitis B. 

(5) HOW LONG DO I TAKE THE TREATMENT FOR? 

For people with Chronic Hepatitis C the recommended standard treatment lasts for twelve (12) months if a person is responding. The doctor will know by the eighth week of treatment if it is working. If it is not, the treatment is stopped. 

For people with Chronic Hepatitis B the recommended standard treatment consists of four (4) months. 

For people with Acute Hepatitis C the treatment consists of four (4) months. 

(6) WHAT WILL I FEEL LIKE ON THE TREATMENT? 

Each person responds very differently to the treatment. The first needle of the medication usually produces the most severe side effects of the whole treatment. People get flu-like symptoms: fever, chills, muscle aches. This lasts between four (4) to eight (8) hours. The flu-like symptoms disappear as the body gets used to the extra interferon. Alpha interferon is known to cause other side effects such as headaches, tiredness, decrease in appetite, joint pains. Tylenol and rest help these. People on treatment will have their blood work checked at least once a month because alpha interferon has an effect on some of the blood cells. There are some other side effects that are less frequent. 

(7) CAN I WORK WHILE I AM ON TREATMENT? 

Doctors encourage people on treatment to continue with their work and regular daily habits. It is best to consider oneself "healthy" and have a positive attitude to the treatment. Anybody who is having trouble coping with the treatment should talk to their doctor. 

(8) DO I NEED TO FOLLOW A SPECIAL DIET WHILE ON TREATMENT? 

People can eat whatever they normally eat while they are on treatment. 

(9) CAN I TRAVEL WHILE I AM ON TREATMENT? 

Yes. Your doctor encourages you to continue with your normal activities as much as possible. If you are planning a trip or you travel for business, taking Interferon should not interfere. You can take a cooler on your trip, or an insulated lunch bag. There are also small refrigerators which get their energy from plugging into either a car/truck lighter or a wall socket. These cost under fifty dollars and can be bought in any large hardware store. 

(10) HOW WILL I KNOW IF THE TREATMENT IS WORKING? 

For people with Chronic Hepatitis C treatment is working if liver enzymes have decreased. Ideally, the liver enzymes should be within normal limits by week eight (8) of treatment. A sustained response is defined as liver enzymes remaining within normal limits six (6) months after finishing treatment. 

For people with Chronic Hepatitis B it may take up to a year or more after the treatment is finished to know whether the treatment was successful. The reason for this is that the measure in the blood that indicates successful treatment can take up to a year to change. 

For people with Acute Hepatitis C the treatment is considered successful if at the end of treatment the hepatitis C virus was no longer detectable. This is checked by doing a blood test. 

(10) CAN I BE ON THIS TREATMENT IF I AM PREGNANT OR PLANNING TO BECOME PREGNANT SOON? 

At the present time very little is known about the effect alpha interferon has on the development of cells of an embryo or fetus. Therefore, to be safe no woman who thinks she is pregnant or is planning on becoming pregnant soon is prescribed alpha interferon. Any woman who has the potential of becoming pregnant must use contraception while she is on treatment and for six (6) months afterwards. Very little is known about the effect of alpha interferon on sperm. It is recommended that while a man is on treatment he does not conceive any children. 
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