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Abstract 

 Pegylated Interferon (Peg-INF) therapy which has various side effects and is relatively severe. The side effects 

that occur in each individual are different, some patients treated with Peg-INF have experienced mild to severe 

side effects. Evaluation The side effects of Peg-INF on chronic hepatitis B and / or C have not been widely 

reported. Thus, I will conduct research on the side effects of Peg-INF therapy in chronic hepatitis B and / or C 

patients by combining two or more research results that can be combined to obtain new quantitative data. The 

purpose of this study was to determine the side effects of Peg-INF treatment in chronic hepatitis B and C 

patients.  This research uses the Systematic Review method. With the keyword "Efek Samping Pegylated 

Interferon"; "Pegylated Interferon successful treatment"; Pegylated Interferon Hepatitis in Asia”. As a result 

total of 19 journal articles were obtained and the side effects of Peg-INF were hematological, systemic, 

psychiatric, autoimmune and hearing function side effects. 
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1. Introduction  

Hepatitis B virus and hepatitis C virus are the main causes of chronic viral hepatitis. This disease is an infectious 

disease whose complications can be life-threatening for the patient. Chronic hepatitis B and C are very 

dangerous with a broad clinical spectrum ranging from chronic hepatitis, liver cirrhosis (SH) and hepatocellular 

carcinoma (HCC). Complications of chronic liver disease can be prevented by anti-viral treatment. At this time 

there are two treatment for hepatitis B virus, namely orally with Nucleoside Analog (NA) and injection with 

Pegylated Interferon (Peg-INF) with various side effects [26]. The use of Peg-INF injection has a therapeutic 

effect as an immunomodulator and anti-virus. However, Peg-INF has more severe side effects than NA, so it is 

necessary to closely monitor the side effects of Peg-INF treatment.The goal of HBV and HCV treatment is to 

slow or treat complications of liver disease in patients. HBV and/or HCV therapy can be given by oral NA or by 

injection with Peg-INF. But until now there is no more effective therapy for the treatment of hepatitis b virus. 

One of the permitted treatments for patients with hepatitis b is Peg-INF, the use of Peg-INF can be combined 

with lamivudine. There are three types of interferon, alpha-interferon (INF-a), beta-interferon (INF-b), and 

gamma-interferon (INF-g). INF works by preventing viral penetration, synthesizing messenger RNA (m-RNA), 

translating viral proteins and spreading viruses [26].The epidemiology of HBV and HCV is constantly evolving 

due to increased safety in blood donation, improved health care conditions, increased use of intravenous drugs, 

and immigration from endemic areas to Europe. Vaccination programs reduce the incidence of HBV in Europe 

and the United States (US) but that does not mean the burden of HBV is reduced, because the number of people 

who are HBsAg positive will continue to increase. Meanwhile, the incidence of HCV infection has decreased 

since the early 1990s. HCV is a curable disease although absorption of treatment remains low, the reasons are 

various including economic problems, fear of side effects that arise especially with peg interferon therapy [32]. 

2. Materials and Methods 

2.1 Study Design 

This research is a Systematic Review using the Preferred Reporting Items for Systematic Reviews and Meta-

analyses method or called PRISMA, this method is carried out systematically by following the correct stages or 

research protocol. 

2.2 Data Collection 

This method is carried out systematically by following the correct stages or research protocol. This research was 

conducted from July 2019 to December 2020. The source of the data taken from this research is journal articles 

that have been published online. This research was conducted on the internet through the Pubmed and Google 

Scholar databases. In this study, contact with patients or manual tracing was not carried out. The total number of 

articles identified through the database is 24,782 articles. The 24,782 articles obtained will be filtered based on 

abstract reviews. The aim is to see whether the article is in accordance with the research variables. A total of 19 

articles were included based on abstract review. The exclusion process was carried out on articles that were not 

related to the problem under study and also the year of publication was more than 10 years. 
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Pubmed
(Keywords: The side effect of Pegylated 

Interferon)

n = 592

Google scholar
(Keywords: Pegylated Interferon Hepatitis di 

Asia, Pegylated Interferon successful treatment)

n= 16.500+ 7.690

Articles after removing. duplication and not correlated with the topic.
n=310

Article excluded
n= 279

Inclusion by title
(Side effects Peg-INF, HBV & HCV Patients) 

n= 33

Inclusion based on Abstract
n= 19

Fully accessible article
 (full-text)

n= 19

 

 

Figure 1: Flow Diagram of Study Selection 

3. Results 

As listed in Table 1, the total number of patients in each studies, the countries, where the studies were 

conducted, the reference year and the side effects. All the selected studies were conducted between 2010 and 

2020. 
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Table 1: Characteristics of the study 

Author Year N Design Side Effects 
Of 

Country 

Cetin Karaca  and his 

colleagues 
2013 32 

Case control 

study 
Leukopenia, thrombocytopenia,fatigue Turkey 

Chen Hua Liu  and his 

colleagues 
2017 102 

Randomized 

controlled trial 

Flu like symptom, fatigue, headache, insomnia, 

irritability, depression, anorexia,     diarrhea, 

constipation, cough, anemia, neutropenia, 

thrombocytopenia 

Taiwan 

Dong Jin Suh  and his 

colleagues 
2013 86 

Case control 

study 

Alopecia, neutropenia, fatigue, headache, 

pruritus, influenza like illness, upper 

respiratory tract, pain, myalgia, 

asthenia,diarrhea, dyspepsia, 

pyrexia,pharyngolaryngeal,dizziness, insomnia, 

urticaria 

Korea 

Eleanor L Ramos 2010 24 Cohort study 
Fatigue, nausea, myalgia, insomnia,chill, 

pyrexia 
Seattle 

Francis E. Lotrich 2013 NA Text and opinion 
Fatigue, pancytophenia, anemia, 

hypothiroidism 
Pittsburgh 

Gulden E K  and his 

colleagues 
2010 54 

Case control 

study 
Otalgia, tinnitus,vertigo, imballance Turkey 

Haris Papafragkakis  and his 

colleagues 
2012 - Text and opinion Depression 

Los 

Angeles 

Kabacam g  and his 

colleagues 
2012 58 

Randomize 

controlled trial 

Fever, fatigue, headache, arthralgia, Hair loss, 

abdominal pain, muscle pain, sleep disorder, 

bleeding, thrombocytopenia,neutropenia 

Turkey 

Kan Kikuchi  and his 

colleagues 
2014 56 

Experimental 

studies 

Anemia, haemorrhage, thrombocytopenia, loss 

of appetite, low visual aculty, retonophaty, 

pneumonia, cholecystitis, angina, mood 

changes 

Japan 

Kelly F and his colleagues 2016 1059 
Cross sectional 

studies 
Anemia, neutropenia, thrombocytopenia Sao Paulo 

Maryam A  and his 

colleagues 
2011 163 Cohort study Depression, anxiety,stress Australia 

Michel B  and his 

colleagues 
2017 12 

Non randomised 

experimental 

studies 

Thrombocytopenia, neutropenia, anemia, upper 

abdominal pain, nausea, pyrexia, chills, 

headache, pruiritis, urticaria, hyperaemia, 

hypotension 

Canada 

Muhammad A H  and his 

colleagues 
2016 200 Case series Thyroid dysfunction Pakistan 

Mohamed M.H dan Amr 

M.E 
2013 49 Case series Tinnitus, vertigo, sensory neural hearing loss Cairo 

Nikolina B J  and his 

colleagues 
2016 16 

Cross sectional 

studies 

Arthralgia, flue like, pancytopenia, motion 

sickness, rectorrhagia, thrombocytopenia, 

anemia, endocarditis, myalgia, cough 

Croatia 

Sanjaya K. Satapathy  and 

his colleagues 
2010 103 

Randomized 

controlled trial 

Neutropenia, thrombocytopenia, anemia, 

headache, fatigue, myalgia, nausea, fever, 

insomnia, depression,irritability 

New York 

S.S Tan and his colleagues 2010 252 
Randomize 

controlled trial 

Anemia, fever, body ache, lethargy, loss of 

appetite, chills,nausea 
Malaysia 

Teresa Santantonio  and his 

colleagues 
2014 130 

Randomized 

controlled trial 

Pyrexia, arthralgia, headache, nausea, 

hematology 
Italy 

Zehui Y and his colleagues 2012 592 Case series Thyroid dysfunction, thyroiditis China 
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4.  Discussion 

4.1 Hematology Side Effects 

The most common haematological side effects in patients treated with Peg-INF are anemia, neutropenia and 

thrombocytopenia. As listed in Figure 2, In a study conducted [6] side effects of neutropenia occurred at week 

24 after being treated this case was similar to the study conducted [28] cases of neutropenia were very common 

in the 6th month after treatment, 65% of patients had neutropenia and 8% had severe neutropenia. An additional 

study of 25 patients described a decrease in mean neutrophils of 21% after the first dose of interferon [31] In 

general, according to research [16] Neutropenia symptoms appear 2 to 6 weeks after treatment with Peg-INF, 

but from the results of the data, the side effects of neutropenia occur after the patient is treated at 24 weeks. Side 

effects Thrombocytopenia can be seen at weeks 24 and 33 after the patient started therapy. But these results 

were different in a study [3] of 6 patients, there was 1 case of thrombocytopenia that occurred at week 12 after 

starting therapy. Wheres in the study [20] of 50 HCV patients treated with thrombocytopenia cases occurred in 4 

patients (33.3%), this result was different in 48 HBV patients in the study conducted [11] as much as 63% the 

patient developed thrombocytopenia but this side effect did not lead to discontinuation of treatment. Dose 

reduction is recommended when the platelet count falls below 50,000/mL and discontinuation of therapy if the 

platelet count is below 25,000/mL. Discontinuation of therapy is sometimes followed by normalization of the 

platelet count in 4 to 8 weeks [16]. Meanwhile, in the red blood cell profile, a systematic review showed that the 

prevalence of anemia was lower than that of neutropenia and thrombocytopenia. Cases of anemia can be seen at 

week 24 of therapy, this side effect is similar to the study [8] 83% of patients had anemia at week 24 with Hb 

levels in anemia an average of 10.8 ± 0.8 g/dL. The side effect of anemia from the data obtained is indeed lower, 

a study [9] also showed the same results, as many as 23% of 48 HBV patients had anemia. Hematological side 

effects in patients receiving Peg-INF therapy can be compensated for in several ways. Patients who experienced 

side effects of neutropenia and thrombocytopenia in a study conducted by [4] contained 7 patients, and in the 

study of [8] there were 24 patients, who were given a modified dose of Peg-INF to overcome these side effects. 

Patients can also be given Supportive Growth Factor to reduce neutropenia. In a cohort study, it was explained 

that anemia was a common side effect in patients taking combination therapy compared to monotherapy [21] 

blood transfusions were given to patients taking combination therapy with ribavirin because the results of this 

study were 100% transfused. compared with patients receiving monotherapy. In the study of [29], Erythropoetin 

can be given to patients who are anemic, although erythropoetin is not present in many centers. 
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Table 2: Hematology Side Effects 

Author Year N Design study Hematology Side effects 

Chen Hua Liu and his 

colleagues 
2017 102 

Randomized controlled 

trial 

anemia, neutropenia, 

thrombocytopenia 

Kabacam g and his 

colleagues 
2012 58 Randomize controlled trial 

bleeding, thrombocytopenia, 

neutropenia 

Kan Kikuchi and his 

colleagues 
2014 56 Experimental studies 

Anemia, haemorrhage, 

thrombocytopenia, 

Kelly F and his 

colleagues 
2016 1059 Cross sectional studies 

Anemia, neutropenia, 

thrombocytopenia 

Nikolina B J and his 

colleagues 
2016 16 Cross sectional studies thrombocytopenia, anemia, 

Cetin Karaca and his 

colleagues 
2013 32 Case control study Leukopenia, thrombocytopenia 

Dong Jin Suh and his 

colleagues 
2013 86 Case control study Alopecia, neutropenia, 

Sanjaya K. Satapathy 
and his colleagues 

2010 103 
Randomized controlled 

trial 

Neutropenia, thrombocytopenia, 

anemia 

S.S Tan and his 

colleagues 
2010 252 Randomize controlled trial Anemia 

Teresa Santantonio and 

his colleagues 
2014 130 

Randomized controlled 

trial 
hematology 

4.2 Systemic Side Effects 

Systemic side effects that are very common in the data obtained are fatigue, flue like symptoms, headache, 

insomnia, anorexia, diarrhea, cough, hair loss, nausea, myalgia, fever, arthralgia, abdominal pain, muscle aches 

and others. this can occur within minutes or days in patients treated with Peg-INF. When compared to studies 

conducted [1]. fatigue occurred as much as 56%, this side effect was the highest case in patients. 

Table 3: Systemic Side Effect 

Author Year N Design study Systemic side effects 

Chen Hua Liu and 

his colleagues 
2017 102 

Randomized 

controlled trial 

Flu like symptom, fatigue, headache, anorexia, diarrhea, 

constipation, cough, 

Eleanor L Ramos 2010 24 Cohort study Fatigue, nausea, myalgia, insomnia, chill, pyrexia 

 g and his 

colleagues 
2012 58 

Randomize 

controlled trial 

Fever, fatigue, headache, arthralgia, Hair loss, 

abdominal pain, muscle pain, sleep disorder, 

Kan Kikuchi and 

his colleagues 
2014 56 

Experimental 

studies 

loss of appetite, low visual aculty, retinophaty, 

pneumonia, cholecystitis, angina, mood changes 

 

Michel B and his 

colleagues 

 

2017 

 

12 

Non randomised 

experimental 

studies 

Upper abdominal pain, nausea, pyrexia, chills, 

headache, pruiritis, urticaria, hyperaemia, hypotension 

Nikolina B J and his 

colleagues 
2016 16 

Cross sectional 

studies 

Arthralgia, flue like, motion sickness, rectorrhagia, 

endocarditis, myalgia, cough 
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4.3 Psyciatric Side Effects 

Based on systematic review data, the most common side effect of Peg-INF therapy is depression. At week 24 

the average patient showed symptoms of depression. This result is different from the study [35] which showed 

that depressive symptoms appeared earlier at week 12 after Peg-INF therapy. More than 20% have symptoms of 

major depression and about 30% have symptoms of mild depression. When compared with a study from [36] 

patients who experienced side effects of depression also occurred at week 12, the results obtained were 13 

patients out of 39 patients (33%) experienced depression. In patients who experience depressive symptoms, the 

dose of PEG-IFN can be adjusted. In a study conducted [27] in patients with mild to moderate depression, the 

dose of Peg-IFN was reduced by half and monitored by psychiatrist. If depressive symptoms increase to a severe 

condition, Peg-IFN therapy is discontinued and consultation with a psychiatrist is carried out. Administration of 

a prophylactic SSRI (paroxetine) 2 weeks before IFN therapy in patients who have a history of at least 1 

depression in their life is significantly associated with a significant reduction in side effects of major depression 

and discontinuation of treatment [15]. However, the choice of antidepressant medication requires adjustment, as 

depression may improve or worsen with treatment options. 

Table 4: Psyciatric Side Effects 

Author Year N Design study Psychiatric side effects 

Chen Hua Liu and his 

colleagues 
2017 102 

Randomized 

controlled trial 

insomnia, irritability, depression, 

anorexia, 

Kan Kikuchi and his 

colleagues 
2014 56 

Experimental 

studies 
mood changes 

Maryam A and his 

colleagues 
2011 163 Cohort study Depression, anxiety, stress 

Haris Papafragkakis and his 

colleagues 

 

2012 

 

- 
Text and opinion 

 

Depression 

Sanjaya K. Satapathy and 

his colleagues 
2010 103 

Randomized 

controlled trial 
insomnia, depression, irritability 

Francis E. Lotrich 2013 NA Text and opinion depression 

4.4 Autoimmune Side Effect 

Research that discusses autoimmune side effects, one of which is thyroid disorders or hypothyroidism in 

patients treated with Peg-INF. In this study thyroid dysfunction was very common and symptoms appeared at 

week 24, these results were similar in a study conducted [2] thyroid dysfunction occurred in 30 (12%) of 254 

HCV patients, 20 patients had hypothyroidism and 10 had hypothyroidism. patients developed hyperthyroidism, 

with 9 out of 30 patients developing thyroid symptoms. The above results are also related to the study group [7] 

as many as 24 patients (17.14%) who initially did not show the characteristics of an autoimmune process, an 

increase in anti-thyroid antibodies was found during Peg-INF therapy. After 6 months of treatment 

hyperthyroidism occurred in 11 patients, while 6 of them had hyperthyroidism. Another study from (Watanabe, 

and his colleagues 1994) 9 of 106 patients with normal thyroid function before Peg-INF treatment had impaired 

thyroid function. Six of them developed hyperthyroidism after 16 to 30 weeks of therapy and hypothyroidism 

was revealed after 8 to 23 weeks. 
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Table 5: Autoimmune Side Effects 

Author Year N Design Study Autoimmune Side Effects 

Muhammad A Hameed and his 

colleagues 
2016 200 Case series Thyroid dysfunction 

Zehui Yen and his colleagues 2012 592 Case series Thyroid dysfunction, thyroiditis 

4.5 Hearing Function Side Effects 

Side effects of hearing loss due to Peg-INF have been rarely reported in studies. The average duration of 

treatment is 48 weeks, the mechanism that occurs in hearing loss during Peg-INF treatments is autoimmune, 

microvascular and autotoxic directly from Peg-INF.  

Table 5: Hearing Function Side Effect 

Author Year N Design Study Hearing Function Side Effects 

Gulden E Karlidag and his 

colleagues 
2010 54 Case control study Otalgia, tinnitus, vertigo, imballance 

Mohamed M.H dan Amr 

M.E 
2013 49 Case series 

Tinnitus, vertigo, sensory neural hearing 

loss 

 

5. Conclusion 

There are 19 research studies that are included in a systematic review by design. Randomized controlled trial, 

cohort study, case control study, experimental studies, cross sectional studies, non randomized experimental 

studies, case series. Of the 19 articles, the data taken were included in this study. The research was conducted 

from July 2019 to December 2020. This research was conducted on the Internet through the pubmed and google 

scholar databases. The common side effects of Peg-INF is hematology, systemic psychiatric, autoimmune and 

hearing functions. The results of the data obtained from each country are different but on average get the same 

side effects after taking this hepatitis treatment. 
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