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ABSTRACT
This prospective observational study aimed to determine the asso
between depression and treatment with Pegylated Interferon Alpha among

ciation
chronic

hepatitis C patients. The subjects of this study were 59 chronic hepatitis C patients
who visited the Hepatitis clinic in Siriraj hospital, Bangkok during Februarny to
December, 2010. They were divided into 2 groups: intervention and contrgl. 20

patients in the intervention group were received treatment and 39 patients of
group did not. The study used a self-administered questionnaire as a tool f

control
or data

collection. Descriptive statistics and the Pearsbitsquare test was used to compare
the qualitative characteristics between the control and intervention group. $Hisher
exact test was employéaltest the difference in the level of depression (CES-D score>

19) at each week of testing, between the control and intervention groups. A Fr
test was performed to test the difference in the depression score over time f
group of patients.

edman
or each

The results showed that the intervention group had a higher socioeconomic
status than the control group. Half of the intervention group had medical
reimbursement compare with 2.666the control group. The median CES-D score of

the control group at the baseline was higher than in the intervention group§53.
The number of depressed patients at the baseline in the control group was hig
those in the intervention group (25.6865%) but there was no statistically significi

S
her than
ant

difference. There was no significant change in the median CES-D score and the

number of depressed patients throughout the 12 weeks of assessment.

Due to selection bias, this study could not confirm the association be
depression and Pegylated Interferon Alpha. However, these findings could be
for monitoring and highly paying attention to the severity of depression espg
patient with low socioeconomic status.

KEY WORDS: DEPRESSION / CHRONIC HEPATITIS C/
PEGYLATED INTERFERON ALPHA
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CHAPTERI
INTRODUCTION

1.1 Rationale and background

M.Sc. (Epidemiology) / 1

Hepatitis C presents an important public health problem globally including

in Thailand. [1] Approximately 170 million people worldwide are infected with the

hepatitis C virus (HCV) and 3 million to 4 million new cases per year. [2]

Table 1-1 Estimated prevalence and number of hepatitis C infected population by

WHO Region

WHO Region  Total Hepatitis C Infected Number of
Population prevalence Population  Countries by WHO
(Millions)  Rate % (Millions) ~ Region where data

are not available

Africa 602 5.3 31.9 12

Americas 785 1.7 13.1 A

Eastern 466 4.6 21.3 7

Mediterranean

Europe 858 1.03 8.9 19

South-East 1,500 2.15 32.3 3

Asia

Western 1,600 3.9 62.2 11

Pacific

Total 5,811 3.1 169.7 57

Source: Weekly Epidemiological Record. N° 49, 10 &eber 1999, WHO

In Thailand, an overall seroprevalence of HCV infattin volunteer blood

donors living in the Northeast was at least 5.6% (at least 4.5% estimated as by RT-
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PCR) .[3] The prevalence of antibodies to HCV of population living in Bangkok was
1% and in surrounding area was 1.5%. [4-5] There was a report showing that the
prevalence rate of HCV infection in blood donors in the North was 2.4%. However,
the finding was not confirmed by immunoblotting or by reverse transcription
polymerase chain reaction (RT-PCR). [6]

Only about 25% of people infected with hepatitis C virus could clear the virus at
the acute stage, [7] while the rest of about 75%-85% will progress to chronic HCV infection,
and are at risk for the development of extrahepatanifestations, compensated and
decompensated cirrhosis, and hepatoceledezinoma (HCC). An estimated 10%-15% of
HCV-infected people will advance tarrhosis within the first 20 years, and risk of
developing hepatocellular carcinomastimated 1%- 4% per year. [8-9]

Currently, the most efficacious treatment is the combination therapy with
Pegylated Interferon and Ribavirin for 24 or 48 weeks depending on viral genotype.
Although response rates are favorable, the response rates are only 4¥totype 1
and 80% for genotypes 2 and 3. [10-11]

Chronic hepatitis C is like many chronic medical illnesses which is associated
with an increased prevalence of psychiatric disorders such as depressive symptom which is
commonly found in chronic hepatitis C patients. It is important because they have an
adverse effect on the course of illness. In addition, treatment for hepatitis C involves
Interferon Alpha, which has neuropsychiatric side effects. Depressive symptoms are found
approximately 20% to 80% of treated patients. [12-15]

One of the key challenges in the treatment of HCV-infected patients is the
management of viral effects associated with both the virus itself and the adverse
effects of the current standard of care. Adverse events associated with HCV therapy,
such as depression, physical fatigue, and irritability, may be aggravated to a serious
degree by Interferon Alpha therapy which is a main reason for delay or
discontinuation. More recent studies have strongly suggested that pre-existing
psychiatric disorders should no longer be considered as contraindications to antiviral
treatment of HCV. [16-19]

Successful treatment of hepatitis C requires detection and management of

depression both before and during treatment. [20]
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1.2 Objective

1.1. To study the prevalence of depression in chronic hepatitis C patients
who were receiving and were not receiving Interferon Alpha treatment at Hepatitis
Clinic, Siriraj hospital, Bangkok, Thailand.

1.2. To examine the relation of depression and Peginterferon Alpha.

1.3 Resear ch hypothesis
Depression in chronic hepatitis C patients was induced by Peginterferon
Alpha

1.4 Variable of theresearch

1.4.1 Independent variables
Peginterferon Alpha
Time since diagnosed HCV
Severity of liver disease
Co-morbidities
Pre-existing psychiatric disorders

1.4.2. Dependent variable
Depression

1.5. Scope of the study

This study enrolled the subjects who were diagnosed chronic hepatitis C
virus and receiving a combination therapy with Peginterferon Alpha and Ribavirin
therapy and ones who diagnosed chronic hepatitis C virus and receiving no treatment

at Hepatitis Clinic, Siriraj hospital.
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1.6. Expected outcome and benefit

1.6.1 The result of the study will be helpful for health care unit in planning
for psychiatric intervention for chronic hepatitis C patients.

1.6.2. Depressive symptoms should be monitored in chronic hepatitis C

patients during the process of routine care.

1.7. Operational definition

1.7.1. Chronic hepatitis C patient is a patient who is diagnosed as chronic
hepatitis C by positive anti-HCV and HCV RNA or detected quantitative HCV RNA.

1.7.2. Time since diagnosed HCV means time period since patient is
diagnosed as chronic hepatitis C.

1.7.3. Severity of liver disease is defined as the patient with Child-Pugh score.

1.7.4. Comorbidity is defined the patient with any chronic disease except
chronic hepatitis C.

1.7.5. Depression was determined by The Center for Epidemiological
Studies Depression: CES-D.
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Conceptual framework

Personal factors
. Time since diagnosed HCV

. Severity of liver disease

. Co-morbidities

. Pre-existing psychiatric disorderg

Depression

Treatment factor

e Peginterferon Alpha

Figure 1-1 Conceptual framework
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CHAPTERII
LITERATURE REVIEW

Reviewing of the literature is divided into four parts as follows:
2.1. Chronic Hepatitis C
2.2. Depression and Chronic Hepatitis C
2.3. Depression and Peginterferon Alpha
2.4. The Relevant Research
2.4.1. Time since diagnosed HCV and depression
2.4.2. Severity of liver disease and depression
2.4.3. Pre-existing psychiatric disorders and depression

2.1. Chronic HepatitisC

In the 1970s, a presumed virus, different from hepatitis A and B virus, was
known to cause the majority of transfusion-associated hepatitis cases. [22-23] This
type of hepatitis was known as non-A, non-B hepatitis. It was until 1989 that virus
causing this type of hepatitis was discovered by Choo et al and given the name
Hepatitis C Virus (HCV). [24]

Hepatitis C is caused by infection with the hepatitis C virus (HCV), an
enveloped, single stranded, positive sense RNA virus. [25-27] The virus infects liver
cells and can cause severe inflammation of the liver with long-term complications.
[28] The chronic infection is usually asymptomatic and is often recognized only by
intermittently raised liver enzymes. [29]

A majority of patients will not have any symptoms until the more advanced
liver disease such as liver cirrhosis or hepatocellular carcinoma has been developed in
them. However, symptoms such as fatigue, arthralgias, myalgias, paresthesias, and
pruritus have been also reported in patients with less advanced liver disease, but, in

less frequency. [30]
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2.1.1. Diagnostic tests

Diagnostic tests for HCV infection are dbivided into serological assays for
antibodies and molecular tests for viral particles. Antiodies against HCV are detected
by enzyme immunoassays that are very sensitive and very specific. This test can detect
antibodies within 4-10 weeks of infection. [31, 32] Confirmation of active infection is
made by a molecular detection of HCV RNA test. The confirmation is also necessary
before initiation of Pegylated Interferon Alpha therapy.

Qualitative HCV RNA tests are useful in the evaluation of response to
antiviral therapy when patients are undergoing treatment. [33]

Quantitative assays ascertain the quantity of HCV RNA in blood using
target amplification (PCR). The level of HCV RNA in blood helps in predicting the
likelihood of response to treatment, and the change in the level of HCV RNA during
treatment can be used to monitor response. [34]

HCV Genotyping should be performed in all viremic patients because it
can help to guide length of treatment and predict the likelihood of achieving a
sustained virological response (SVR). Hepatitis C consists of six genotypes of
hepatitis C. [31, 35-41]

2.1.2. The Treatment of Chronic HepatitisC

Very effective treatment is now available, which eradicates the virus and
reduces progression to cirrhosis. The primary goal of treatment is eradication of
hepatitis C virus infection. Secondary goals are prevention of histopathologic
progression, regression of hepatic fibrosis, and prevention of hepatic decompensation
and hepatocellular carcinoma. Currently, the most efficacious treatment is
combination therapy with Pegylated Interferon Alpha and Ribavirin for 24 or 48

weeks depending on viral genotype. [42]

2.1.3. Pegylated Interferon Alpha
The interferons are a group of cytokines that exhibit a variety of
immunomodulatory and antiviral effects. The Pegylated Interferon Alpha was developed in

an attempt to combine enhanced efficacy with a more convenient dosing regimen.
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Two forms of Pegylated Interferon Alpha approved by the US Food and
Drug Administration (FDA), are Peginterferon Alpha-2a (pegasys: Hoffman La
Roche, Nutley, NJ) and Peginterferon Alpha-2b (pegintron: Schering-Plough
Corporation, Kenilworth, NJ). Although some differences were noted in subgroup
analysis from major clinical trials, both compounds appear to have similar efficacy in
chronic hepatitis C, but have different dosing regimens.

- Peginterferon Alpha-2a is given subcutaneously in a fixed dose of 180
micrograms (mcg) per week.

- Peginterferon Alpha -2b is given subcutaneously weekly in a weight-
based dose of 1.5 mcg per kilogram (kg) per week (thus in the range of 75 to 150 mcg
per week).

2.1.4.Ribavirin

Ribavirin is a purine nucleoside analogue that probably exerts its effects
against hepatitis C through multiple mechanisms, including immunomodulation and
inhibition of the enzyme inosine monophosphate dehydrogenase, resulting in a
nonspecific reduction in viral RNA synthesis. [43] Ribavirin is an oral medication,
given twice a day in 200-mg capsules for a total daily dose based upon body eight less
than 75 kg (165 pounds) and 1,200 mg for those who weigh more than 75kg. In certain
situations, an 800-mg dose (400 mg twice daily) is recommended.

2.1.5. Adverse Effect of Pegylated Interferon Alpha

Almost all patients treated with Pegylated Interferon Alpha and Ribavirin
experience one or more adverse effects during on their treatment course. Adverse
effect is one of the major reasons of discontinuing or decreasing the treatment of the
patients. There are 10% to 14% of patients who had to discontinue their therapy due
to an adverse effect. [10, 11]

The most common adverse events were influenza-ides effects such as
fatigue, headache, fever and rigors, which occurred in more than half of the patients,
and psychiatric side effects (depression, irritability, and insomnia), which occurred in
22% to 31% of patients. [44]
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Depression and suicide have been reported among patients receiving
Interferons; however, it is unclear whether depression and suicidal thoughts are caused
by the diseases being treated or the interferons themselves. Depression and related
symptoms, such as anxiety, irritability, insomnia, and mental confusion, are common
during treatment. This is especially true in people with a history of depression.

People considering HCV treatment should receive a psychiatric evaluation
before starting, and be closely monitored during treatment. Some doctors prescribe an
antidepressant before starting treatment to prevent depression. If depression occurs
during treatment, options include antidepressants, reducing the dose of Pegylated

Interferon Alpha, or discontinuing treatment.

2.2. Depression and Chronic HepatitisC
Depressive reactions are also more common among chronically ill patients.
Chronic illness are disorders which persist for an extended period of time and are

either incurable or result in pathological changes which limit a pessahility to

function daily in normal way. Chronic medical illness is consistently associated with
an increased prevalence of depressive symptoms and disorders. [45, 46]

Most chronic illnesses are characterized by a progressive course, which
mean that the physical condition of patients gets worse as years go by. Depression
reaction is also more common among chronically ill patients. Thé]risk is increased
upon the severity of the illness and how much disruption it causes in one’s life.

Some chronic diseases can not be cured, but are only treated to relieve
symptoms. Other chronic diseases may be medically controlled, but only at the cost of
a very strict regime involving adherence to daily performance of disease management
behaviors. Chronic iliness has the potential to induce profound changes in a gerson
life with resulting serious effects on quality of life and well-being.

In the case of infectious diseases, non-adherence can lead to drug resistance, and
this has profound public health implications concerning resistant infectious difjergs:

associated depression impairs quality of life and several aspects of the functioning of
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patients with chronic diseases. Co morbidity results in lower adherence to medical
treatment, which can lead to drug resistance or affecting to the efficacy of treatment.

However, co morbid mental disorders are often under recognized and not
always effectively treated. Increased awareness and understanding, as well as
comprehensive integrated management may alleviate the burden caused by co morbid
mental disorders on the individual, society and the health services.

General population surveys conducted in many parts of the world,
including some SEAR countries, have revealed a high rate of depression with a
lifetime risk of 7% - 12% for men and 20% - 25% for women. [48] Studies of
depression in Thailand have found lifetime prevalence to be between 13% - 20%. [49,
50] Prevalence of depression can rise from 10% to 30% in patients with chronic illness
such as diabetes, stroke, rheumatoid arthritis, Parkinson’s disease and renal failure. [51]

Depressive symptoms in hepatitis C, as in otherrsbnmedical illness, is
important because they have negative effect to patiemistional health, physical
symptoms, treatment compliance, ability to work, health related quality of life and
well-being. [20, 52-57]

Prevalence of depressive disorders in HCV-infected patient is significantly
higher than in general people. The prevalence rates for major depressive disorder,
according to the DSM-IV criteria; range from 24% to 70% for patients chronically
infected with hepatitis Gcompared with 6% to 10% in general people. [56-62]
Prevalence in studies that use the self-rating s¢aleneasure presence and severity of
depressive symptoms range from 11.1% to 30% for chronic hepatitis C patient. [56-64]

The reason for high prevalence of depression inrcbioepatitis C patient
may be the high proportion of person at risk for psychiatric disorder such as injecting
drug users (IDUs) or affected by stigmatizing nature of the diagnosis. There are
several reasons why depression may be common in patients with chronic hepatitis C

such as the stress of having a serious and potential life threatening. [20]

2.3. Depression and Peginterferon Alpha
Currently, the most efficacious treatment is combination therapy with

Pegylated Interferon Alpha (Peginterfer@n-and Ribavirin, but it can induce
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depression and other mental and neuropsychiatric syndromes. Psychiatric adverse
events affect 20% to 80% of patients undergoing treatment of chronic hepatitis C with
Interferon plus Ribavirin.[12, 13, 65]

Depression is the neuropsychiatric side effect most often associated with
antiviral therapy for HCV. lIts prevalence rates vary widely between different studies.
Best current estimates are that on average 20% to 40% of patients receiving Pegylated
preparations of IFN-Alpha in combination with Ribavirin will develop clinically
significant depression at some point during treatment. [10, 11, 64, 67] The incidence
rates are highest in the first four to eight week and prevalence rates continuously
increase during the first six month of treatment. [15, 66 68, 69] Suggesting that the
adverse neuropsychiatric effects of PEGIFN/Ribavirin escalated as a function of
treatment duration.[7Baseline depression scores also significantly ptediseverity
of depression symptoms during Pegylated Interferon-Alpha treatment.Tjé&]rates
of clinical depression with Pegylated Interferon as high as 82% have been described,
as determined by the Center for Epidemiologic Studies Depression (CES-D) scale.[15]
The severity of depressive symptoms was significantly higher than baseline. The rates
of possible-MDD were 39% in week 8, 52% in week 28, and 55% in week 40.

Dan and colleagues had observed a significant increase in depressive
symptoms using the CES-D in patients who received Pegylated Interferon Alpha-2b
plus Ribavirin for chronic hepatitis C, and found that mean CES-D scores rapidly rose
within 1 week of the onset of therapy and remained elevated throughout the first half
of treatment but were lower than baseline after stopping treatment for 6 months. [68]

The most severe consequence of depression is suicidal ideation and/or
attempts. Although infrequent, it is the greatest concern. Reports of attempted suicide
have been reported in individuals with chronic viral hepatitis during IFN treatment.
Suicidal attempts frequently follow the development of emotional ability, depression,

and apathy, and consistently remit after discontinuation of IFN treatment. [71]
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Table 2-1 Neuropsychiatric changesin patients with chronic hepatitis c with

interferon alphatreatment

Reference Patients ~ Type of IFN  Depression  Depression comments
(N) Rate (%) Assessment
instrument

Rumiet al.[72] 234 TFN-02a 421052 Not listed IFN-02a and IFN-onl

Otsubo et al.[73] &5 IEN - 37.3% DSM-IIIR. HDS Patients were asymptomatic before
the start of IFN therapy.

Hause et al.[12] 39 IFN-o. 33% BDI. SCID Patients who developed IFN-o.
induced depression were on IFN-o.
therapy for and average of 12.1
weeks prior to development for
major depressive disorders.

Bonaccorso 30 IEN -o 40.7% MADRS, DSM-IV  IFN-o therapy induced a significant

etal. [13] increase in the depression rating
scale scores, after 3 monthd of IFN-a.
therapy.

Horikawa et al. 99 IFN -a 23.2% HDS, SCID, SDS  For the majority of patients (73.9%),

[14] depression occurred within 8 weeks
after the start of therapy.

Hunt et al.[56] 25 [FN-¢. 32% BDI 30%mild depression prior to
treatment, 11% mild depression at |
month of treatment and 32% mild to
severe depression at 6 month of
freatment.

Janssen et al.[71] IFN Subject report 3 attempted suicide,

1 successful suicide

Fattovich G. survey IEN Subject report two cases where depression

etal[74] developed and led to a suicide
attempt

Dieperink Eetal. 31 IFN -at plus 23% HDS, BDI 31 patients not in psychiatric care at

[69] Ribavirin baseline.

Kraus et al.[57] 84 IFN - plus 35% HDS. SCID A significant increase of depression
Ribavirin scores during 1 to 8 month of therapy

and there was a continuous increase
to a maximum of 35% at 6 to §
month

Loftis M. 39 IFN -o plus 33% BDI

etal. [75] Ribavirin

McHutchinson 456 IFN -a plus 32%-36%  Subject report

et al.[36] Ribavirin

Davis GL 173 IFN -0 plus 16% Subject report

etal. [76] Ribavirin

Schaefer M.[78] 23 IFN -a plus 16% DSM-1IV
Ribavirin

Fried et al.[10] 100 Peginterferon ~ 22% Subject report 1 to 2 percent, 3 to § percent had a
a2a plus history of depression and active
ribavirin, - depression at baseline before therapy.
Interferon o2b
plus ribavirin ~ 30%

Manns et al.[11] 511 Peginterferon ~ 31% Subject report Subject without a psychiatric history,
a2b 1.5 nglkg present psychiatric disorders. or
plus ribavirin addiction prior therapy.

Raison CL 162 Peginterferon  39% SDS 19 percent endorsed a history of at

et al.[78] a2b plus least 1 prior episode of major
ribavirin depressive disorders.

Reichenberg 50 Peginterferon  82% CES-D

etal[ 15] o plus

ribavirin
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Mechanism of Interferon-induced depression

Various theories have been advanced about the @yiodd Interferon-
induced depression, but the exact mechanism remains unclear. Interferon is known to
alter production of secondary cytokines, which in turn affects the central nervous
system. In particular, increasing in levels of the cytokines IL-6 and IL-8 have been
linked to the development of Interferon-induced anxiety and depressive
symptoms.[79]Secondary cytokines, which are also thought to atfex serotonergic
system, are an area of interest because of their clear influence on psychiatric
disorders. Animal studies have revealed reductions in serotonin and tryptophan levels
in the brain following Interferon exposure, while other studies have detected increases
in serotonin reuptake mechanisms. [80]

Interferon also leads to depletion of tryptophanrestp the primary
precursor of serotoninAnxiety, depression, and cognitive disturbances aatad
with Interferon therapy have been correlated with these reductions in tryptophan
levels. [81]Beyond influences on the serotonergic system, keterf also has effects
on the hypothalamic-pituitary- adrenal (HPA) axis. Changes in the HPA axis have
been linked to mood disorders and recently have been reported with Interferon-
induced depression. Patients who developed Interferon-induced depression produced
significantly elevated levels of cortisol and ACTH in response to initial doses of
Interferon, which suggests that there is an underlying vulnerability of the HPA axis in
these individuals.[19]Other patient-specific factors have been less ctamnly
associated with an increased risk of developing depression during HCV therapy. Past
history of depression has been associated with treatment-emergent depressive
symptoms in some, but not all, studies. [12, 66, 82-85] Work by Raison and colleagues
[64] suggests that any risk posed by past history of major depression may be
accounted for by the fact that patients with a past history are more likely than others to

have elevated depressive symptom scores just before initiation of treatment.
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2.4. The Relevant Research

2.4.1 Time since diagnosed HCV and depression

Patients who had been diagnosed with chronic hep&litmore than 5
years previously had significantly higher HADS scores for depression than those
infected between 4 weeks and 6 months previously (8.13 = 4.76 vs 3.74 = 2.67,
respectively; P=.003).[63]

2.4.2 Severity of liver disease and depression

Any chronic condition can trigger depression, but the risk increases with
the severity of the illness and how much disruption it causes in one’s life.

Depressive disorders were common in the sample of patients with chronic
hepatitis C. Patients with chronic liver disease suffer from: fatigue, pruritus, loss of
esteem, depression, and other complication of cirrhosis such as hepatic
encephalopathy, ascites, spontaneous bacterial peritonitis and recurrent variceal
bleeding. Sumskiene J. found worsening of the quality of life in parallel with increase
of the clinical severity of chronic hepatitis C measured by child-Pugh scale.[86]
Bianchi G. et al. indicated the total Beck deprasdioventory scores was related to
impaired liver function , it significantly correlated with Child-Pugh scoge= (0.217,;
P=0.011). [87]

Severity of liver disease was classified into thiggeups (A, B, C)
according to Child-Turcotte-Pugh (CTP) score. [88k Child-Turcotte-Pugh (CTP)
classification has been used for almost four decades. Various modifications to the
classification have been made over this time, but none have improved significantly the
utility of the CTP classification. [89This classification. [90] is the most widely used
index of disease severity for patients with end-stage liver disease. The CTP index is
limited by its inability to discriminate disease severity among the sickest patients.

2.4.3 Pre-existing psychiatric disorders and depression
The Pugh Modification of the Child-Turcotte Classification
Modified Child-Pugh classification of the severity of liver disease is

according to the degree of ascites, the plasma concentrations of bilirubin and albumin,
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the prothrombin time, and the degree of encephalopathy. A total score of 5-6 is
considered grade A (well-compensated disease); 7-9 is grade B (significant functional
compromise); and 10-15 is grade C (decompensated disease). [90]

Chronic liver disease is classified into Child-Pugh class A to C, employing

the added score from above
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CHAPTER 111
MATERIALSAND METHODS

3.1. Research design

This research design is a quasi-experimental study of prevalence of
depression and the association of depression and treatment among chronic hepatitis C
patients at Hepatitis Clinic, Division of Gastroenterology, Department of Medicine,

Siriraj hospital, Bangkok, Thailand.

3.2. Study population

The population in this study was chronic hepatitis ¢ patients who were
receiving the treatment with Peginterferon Alpha and non-treated control group at
Hepatitis Clinic in Division of Gastroenterology, Department of Medicine, Sirirgj

hospital, Bangkok, Thailand.

3.2.1. Inclusion criteria

Subjects eligible for inclusion in this study have fulffill all of the following criteria.

1. Males or females aged18 year;

2. Chronic hepatitis ¢ virus infection diagnosed by positive for anti-HCV
antibody, or HCV RNA or an HCV genotype test at least 6 months;

3. The subjects who were receiving a combination of Pegylated Interferon
Alpha and ribavirin or non-treated patients;

4. No previous treatment for hepatitis ¢ infection;

3.2.2. Exclusion criteria
1. History of coinfection with human immunodeficiency virus(HIV),
hepatitis B virus infection
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2. The subjects with pre-existing forms of other liver disease e.q.,

alcoholism, autoimmune, biliary disease, human immunodeficiency, or virus infection

3.3. Data collection period
The data collection took place in February 1, 2010 to December, 2010.

3.4. Samplesize
The sample size was estimated based on the objective of the study to
compare prevalence of depression among chronic hepatitis C patients who were and
were not receiving Pegylated Interferon Alpharevious studies reported that
prevalence of depression in chronic hepatitis C patients treated with Pegylated
Interferon Alpha was between 22% - 80%. [12, 13, 14, 15, 56, 57, 69, 73,Th&]
prevalence of depression in untreated group was between 22% - 50%. [17, 53, 54, 57]
A 2-sided type | error of 0.01, 90% power, anthj¥2 was used to test the
difference in proportion of depression between two groups patient (receiy)ranth
not receiving (p) Pegylated Interferon Alpha) of 80% vs. 30%. A sample of 60

patients (=20, n=40) was required as shown below.

2
Zanr+ PO + Z J(rBO + B, :|

Vr(B-5B)

y

Where n, = Number of patients with Pegylated Interferon Alpha

n, = Number of patients without Pegylated Interferon Alpha

r =n/n = 2

P, = Proportion of depression in group with Pegylated Interferon Alpha 0.8
P, = Proportion of depression in group without Pegylated Interferon Alpha 0.3
Q = 1-P, = 02

Q,= 1-P, = 0.7

P = (P, +P)/(1+1) = [0.8+20.3)]/3 = 0.47

Q=1-P =053
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oL = Probability of type I error = 0.01, z, ,, = 2.576
1-B =Power= 0.9, z, = 1.282

Thus, n, =20, n, =40

3.5. Dependent variable

Depression

3.6. Resear ch instrumentation

The research instrument in this study consisted of 4 parts as follows.

3.6.1. Severity of liver disease
Subjects were classified into 3 groups as follows:

- Child-Pugh class A = 1: The subject who had total Child-Pugh score
equal 5-6 points

- Child-Pugh class B = 2: The subject who had total Child-Pugh score
equal 7-9 points

- Child-Pugh class € 3: The subject who had total Child-Pugh score
equal 10-15 points

Child-Pugh classification of the severity of liver disease was modified
according to the degree of ascites, the plasma concentrations of bilirubin and albumin,

the prothrombin time, and the degree of encephalopathy

Table 3-1 The Pugh Modification of the Child-Turcotte Classification.

Measure 1 point 2 points 3 points units
e i i umol/|

Bilirubin (total) <34 (<2) 34-50 (2-3) >50 (>3) (mg/di)

Serum albumin >35 28-35 <28 g/l

INR <1.7 1.71-2.20 >2.20 no unit

Ascites None Suppregsed with Refractory no unit

medication
Hepatic None g)rras(:jue I-Irlessed with Grade lii-Iv no unit
encephalopathy bp (or refractory)

medication)
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3.6.2. Pre-existing psychiatric disorders

Pre-existing psychiatric disorders was assessed by interviewing the subjects
and also obtained from their medical record card.

Yes = The subject who had been diagnosed psychiatric disorders history or
taking psychiatric medication.

No = The subject who had no psychiatric disorders history or not taking

psychiatric medication.

3.6.3. Depression

There are many instruments available for research and clinical study used
to evaluate severity of depressive symptoms. One of the most standardized and
frequently used instruments to measure depression is a self-administered instrument
called the Center for Epidemiology Studies on Depression (CES-D)THLCES-D
was used as instrument to assess depression in this study.

The Center for Epidemiology Studies on Depression (CES-D), a self-
administered instrument, has been developed by the National Institute of Mental
Health in America. It is a valuable tool for identifying a group at-risk for depression
and for studying the relationship of depressive symptoms and other variables.

Studies of psychiatric symptoms in chronic hepatitis C have frequently
relied on self-administered. The CES-D is a reliable and valid instrument to screen for
depressive symptoms in HCV patients. The instrument detected the predicted increase
in depression associated with HCV. [91] The questions are easy to answer and cover
most areas included in the diagnostic criteria for depression.

The CES-D is composed of 2f¥imary items to measure affective and
somatic dimensions of depression, especially reflected in complaints such as depressed
mood, feelings of gquilt and worthlessness, helplessness and hopelessness,
psychomotor retardation, loss of appetite, and sleep disturbance. It takes
approximately 5 minutes to complete the CES-D. The respondent is asked to score
each symptom of depression on a scale ranging from 0 to 3 by noting the frequency
with whichthey have experienced it during the preceding week.

The CES-D has been translated into Thai for years and utilized for

screening depression among various population such as adolescent and adult with
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chronic illnesses. It has been indicated as an appropriate tool to measure depression
among Thai population with high reliability and good validity.

Kasantikul D. et al had translated the CES-D into Thai language and used it
for their study in depressed patients and non depressed students and found that the
mean scores of 2 groups is significantly different (p-value < 0T0%.reliability test
using Cronbach alphmethod showed reliable witircoefficient of 0.82. The result
used a score of 26 as a cut off point. [92]

Kuptniratsaikul V. and Pekuman P. had studied the optimal cut off point of
the Center for Epidemiologic Studies Depression scale CES-D for Thai people. The
study was conducted in 69 medical personals of Siriraj Hospital and 30 psychiatric
patients from the department of Psychiatry. Everyone was evaluated depression by
CES-D and DSM-IV method. The finding was that the average score for normal,
minor, and major depression groups were 10.5B6, 28.2948.36 and 37.15+10.65
respectively with statistical significance (p<0.001). Scores of 19 or higher was
considered indicative of depression with 93.33% sensitivity, 94.20% specificity and
0.9154 reliability. Thus, in this research used a scorel® as a cut off point. [93]

Each of the twenty items on the scale states anriexpe related to
depression that the respondent may have had. Sixteen items of the numbers 1, 2, 3, 5,
6, 7,9, 10, 11, 13, 14, 15, 17, 18, 19, 20 express negative experiences and four items
of the numbers 4, 8, 12, 16 express positive experiences. Responses are coded on a
four-point Likert scale and include: "Rarely, or none of the time (less than 1 day),"
"Some or a little of the time (1-2 days),” "Occasionally or a moderate amount of time
(3-4 days)" and "Most or all of the time (5-7 days)." For each item, the respondent
selects the value (1, 2, 3 or 4) that best describes how frequently the experience
occurred during the previous week.

CES-D scores range from 0 to 60; higher scores ateliecnore severe
depressive symptoms. Total severity is calculated by reversing scores of items 4, 8, 12,
and 16 (the items that control for response bias), then summing all of the scores. A
score of 16 or higher was identified in early studies as identifying subjects with

depressive illness.
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Table 3-2 The score assignment

Someof a  Occasionally or a

Itgm Rarely or none littleof the moderateamount Most or All
Weights of thetime time of thetime of thetime
(less than 1 day) (1-2 days) (3-4 days) (5-7 days)
Items 4, 8, 3 2 1 0
12, & 16
All other 0 1 2 3
items:

3.6.4. Validity and Rédliability
The CES-D has been translated into Thai language for years and has been
indicated as a high reliability and good validity tool for measuring depression among

Thai population.

3.7. Data collection

Data collection was conducted through an interview by researcher with the
following procedures.

1. Patients chart were examined for presence of the following inclusion
and exclusion criteria.

2. Patient information was explained and the patients were asked to
indicate their willingness to participate in this study. The written informed consent
was obtained from patients prior to in-person interviews and retrieved the medical
records.

3. After informed consent was obtained, patients were stratified into 2
groups. The first group included chronic hepatitis C patients treated with Pegylated
Interferon Alpha. The second group included untreated patients.

4. Data were obtained in order from part 1. demographics characteristics,
part 2: severity of liver disease, part 3: pre-existing psychiatric disorders, and part 4:
depression.
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3.8. Data Analysis

Demographic and clinical characteristics of the patients were reported
using descriptive statistics. Comparison of qualitative characteristics between control
and intervention group was performed using pearsoirsquare test or fishes exact
test was employetb test the difference in proportion of depression (scofe) at
each week between control and intervention group. Friedman test was performed to
test the difference in depression score over time in each group of patients.

All statistical data analyses were performed using SPSS 19. P-value less

than 0.05 was considered statistical significance.
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CHAPTER IV
RESULTS

This research studied the relationship of depression and treatment factors
among chronic hepatitis C patients.

The subjects of this study were 59 patients who were diagnosed chronic
hepatitis C. They were divided into two groups, intervention and control. The
intervention group consisted of 20 patients who were receiving treatment with
Pegylated Interferon Alpha and control group consisted of 39 patients who were not
receiving treatment. The result of the research is divided into two parts as follows.

4.1. Sample characteristics

4.1.1. Demographic characteristics
4.1.2. Clinical and liver disease characteristics

4.2. Depression

4.1. Sample characteristics

4.1.1. Demographic characteristics

The number of subject participated in this study was 59, divided into two
groups: 39 of control group and 20 of intervention group. The baseline demographic
characteristics of the subject in both groups were significantly different in all items
except gender and education level. Most of them were males (53.8% of control group,
75% of intervention group). There average ages of intervention and control groups
were 49 and 44 years old respectively. The majority was married (70% of intervention
group and 71.8% of control group) (p-value = 0.013). Most subjects in intervention
group had completed diploma/bachelor/higher degree and senior high school (70%)
while the subjects in control group had education in all level equally (elementary
school — 30.8%, diploma/bachelor/higher degree — 25.6%, senior high school — 23.1%,
and junior high school — 20.5%).
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The major subjects in intervention group were government officer (35%),
vendor (25%) and office employee (25%) which was different from the control group
whose most subjects were vendor (33.3%), office employee (28.2%) and employer
(25.6%) (p-value = 0.022). The average income of intervention group was higher than
of control group, 30,000: 15,000 baht per month.

A half of subjects in intervention group had medical reimbursement. In
contrast, most subjects in control group had no medical reimbursement (97.4%), and
only 2.6% had medical reimbursemépivalue < 0.001).

In summary, the baseline demographic information of both groups was
different. The subjects in control group had lower social status namely education,
occupation, and family income than in intervention group. The general characteristics

of the subject are summarized in table 4-1.

Table 4-1 Demographic characteristics of the subjects

Number (%) or

Characteristics Mean + SD (Min, Max)
Control Intervention  p-value
(n=39) (n=20)
Age (years old) 44.1+7.7 49.249.7
Gender
Female 18 (46.2%) 5 (25.0%) 0.115
Male 21 (53.8%) 15 (75.0%)
Marital Status
Single 8 (20.5%) 0 0.013
Married 28 (71.8%) 14 (70.0%)
Widowed/Separated/Divorced 3 (7.7%) 6 (30.0%)
Education Level
Elementary school 12 (30.8%) 5 (25.0%) 0.343
Junior high school 8 (20.5%) 1 (5.0%)
Senior high school 9 (23.1%) 7 (35.0%)

Diploma/Bachelor/ Higher degree 10 (25.6%) 7 (35.0%)
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Table 4-1 Demographic characteristics of the subjects (cont.)

Number (%) or

Characteristics Mean + SD (Min, Max)
Control Intervention p-value
(n=39) (n=20)
Occupation
Housewife/unemployed 3 (7.7%) 1 (5.0%) 0.022
Farmer 1 (2.6%) 0
Employer 10 (25.6%) 2 (10.0%)
Vendor 13 (33.3%) 5 (25.0%)
Government officer 1 (2.6%) 7 (35.0%)
Office employee 11 (28.2%) 5 (25.0%)
Family Income (bath/month)
Median 15,000 30,000
(Min, Max) (0, 70,000) (10,000, 300,000)
Medical Reimbursement
Yes 1 (2.6%) 10 (50.0%) <0.001
No 38 (97.4%) 10 (50.0%)

4.1.2 Clinical and liver disease characteristics

The baselineclinical and liver disease characteristitar all eligible
patients were not different. All subjects in both groups had severity of liver disease at
Child A. Only a number of subjects in intervention group had no co-morbidity (65%)
while all subjects in control group had no co-morbidities (100%). All subject in both
groups had no pre-existing psychiatric disorders. The average time since diagnosed
HCYV in control group was 24 months, higher than in intervention group which was 15
months. Most subjects in both groups had Genotype 2, 3 (53.8% of control group and
50% of intervention group). The Clinical and liver disease characteristics of the
subjects are summarized in table 4-2.
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Table 4-2 Clinical and liver disease characteristics of the subjects

Variable Control (n=39) Intervention (n=20)
Number (%) Number (%)
Severity of liver disease
Child A 39 (100%) 20 (100%)
Co-morbidities
Yes 0 7 (35%)
No 39 (100%) 13 (65%)
Pre-existing psychiatric
disorders
Yes 0 0
No 39 (100%) 20 (100%)
Time since diagnosed HCV
(month): Median (Min, Max) 24 (12, 144) 15 (2, 120)
Genotype
Genotype 1 17 (43.6%) 8 (40.0%)
Genotype 2, 3 21 (53.8%) 10 (50.0%)
Genotype 6 1 (2.6%) 2 (10.0%)

4.2. Depression

According to the reviewed literature, the CES-D scores of 19 or higher was
considered indicative of depression in patient. In intervention group, one subject had
depressive symptom before starting the therapy, three new subjects had one after
starting therapy, one subject had one at week 2 till the end of therapy (week 12), and
two subjects had one at week 12 of therapy. However, there was no significant change
in number of depressed patients.

In control group, ten subjects were depressed at the beginning time, but no
significant changes in number of depressed patients over the time of testing. However,
the control group had higher number of depressed patients than in intervention group

(Table 4-3). In addition, the median CES-D score of control group was higher than in
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intervention group at the baseline and no different change over the time of observation
(Table 4-4).

Table 4-3 Depression of the subjects

Depression score 349 Number (%) Fisher's exact
Week Control group Intervention group p-value
(n =39) (n =20)

0 10 (25.6%) 1 (5.0%) 0.079

2 8 (20.5%) 1 (5.0%) 0.148

4 10 (25.6%) 1 (5.0%) 0.079

8 12 (30.8%) 1 (5.0%) 0.043

12 13 (33.3%) 3 (15.0%) 0.134

Table 4-4 CES-D score during 12 weeks of testing

Control group (n=39) Intervention group (n=20)
Visit Median (Min, Max) Median (Min, Max)

Baseline 13 (1, 36) 6.5 (0, 19)

Week 2 13 (1, 35) 4.5 (0, 22)

Week 4 12 (3, 32) 8.0 (0, 33)

Week 8 12 (2, 33) 9.5 (2, 32)

Week 12 10 (0, 37) 8.5 (0, 29)

p-value 0.898 0.002

(Friedman test)

The different in baseline characteristic of both groups, results in these
groups did not compare, these was impact to interpret the outcome of the study.

The outcome of depression assessment showed that the control group had
higher number of depressed subjects than intervention group since the beginning. The
result showed that there was no statistically significant difference in the number of
depressed patients and in median CES-D score when the time passes over during 12

weeks of assessment.



Siriluck Leelawadee

Results / 28

Figure 4-1 20-item Center for Epidemiology Studies on Depression (CES-D) score in

20 patients of intervention group
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Figure 4-1 showed the CES-D scores of intervention group. It shows that

most subjects had CES-D score lower than cutoff point (19) at baseline. Their scores

fluctuated under 19 throughout 12 weeks of testing. There was only one subject who

had the score higher than cutoff point at week 2 and maintained high in week 4, 8, and

week 12. At the end of testing (week 12), there were two more subjects who had the

CES-D score higher than cutoff point.
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Figure 4.2 20-item Center for Epidemiology Studies on Depression (CES-D) score in

39 patients of control group
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Figure 4-2 showed the CES-D scores of intervention group. It shows that
25.6% of the subjects (10 from 39) had CES-D scores higher than cutoff point (19) at
baseline. In week 2, 28% of subjects had the CES-D score higher than cutoff point
and it maintained high in every week of testing till week 12. The rest subjects had the
fluctuant CES-D score under 19.
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CHAPTER YV
DISCUSSION

This prospective observational study aimed to determine the association of
depression and Pegylated Interferon Alpha treatment among chronic hepatitis C
patients. The subjects were divided into two groups, exposure and non-exposure. For
both groups, the Center for Epidemiology Studies on Depres§itiaS-D)
guestionnaire was administered at baseline and at week 2, 4, 8 and 12 of therapy.

Although a randomized control trial study design could help to determine
the association of outcome and exposure. This study was using the observational
design, because of the quite different in characteristic of the both groups. Most
patients in the intervention group had only patients who could reimburse or afford for
the high cost of Pegylated interferon alpha, while most ones in the control group
could not afford the cost and received no treatment

The observational study itself has some limitatioviich might cause
some bias such as pretreatment differences or selection biases. Treated and control
groups were often formed by the personal preferences of the subjects themselves,
differing outcomes may reflect these initial differences rather than effects of the
treatment.

The selection bias created in both groups. The results showed that
intervention group had higher socioeconomic status than the control group. Half of the
intervention group had medical reimbursement compare with M6%e control
group.

The number of depressed subjects at baseline in the control group was
higher than those in the intervention group (25.6805%) but no statistically
significant difference. It was possible that the lower socioeconomic status of the
control group might lead to the higher number of depressed patients than in the

intervention group.
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According to the previous studies conductad Kessler and Lorants to
determine the association of socioeconomic status (SES) and depression, the results
found that a low SES associated with a high prevalence of depression. [94, 95]
Another study revealed that there was an associafiorcome and depression, which
this study had also controlled the variables of health factf96])

Generally, patients diagnosed with chronic hepatitis ¢ (CHC) have high
rates of psychological symptoms and low quality of life (QOL). [97, 98] The
depression was commonly found in HCV patients who received no treatment. [99].
Individuals infected with HCV suffer significant psychosocial burden, which can be
associated with increased suicide rates. [100]

The impact of HCV was relevant to biological factor, psychosocial factor,
physical functioning, and general health. It causes concentration loss, fatigue, and
depression in the patient. [101, 1(2$ychosocial factor, especially depression, has
greater impact on health related to quality of life (HRQOL) than demographics,
clinical, or viral factors. [103] There was a study found an association of depression
and HCV infection resulted from the stress of having potential life-threatening iliness,
the stigmatizing nature of the diagnosis, and the high proportion of persons at risk for
psychiatrics disorders.[104, 105]

In a cross-sectional study, surveyed in HCV-infected people who were not
receiving antiviral therapy with mild liver disease had reported a higher depression
scores than normal control. [106] In addition, Golden and colleagues had also reported
a higher prevalence of depression in females who were awaiting for Interferon
therapy. [107]

The study’s result surprisingly revealed that the depression score and
number of depressed patients in the control group was higher than the intervention
group. These might not be the baseline CES-D scores at baseline were too low.

Previous studies found that the possibility of increased rate of major
depressive disorders (MDD) was caused by baseline possible-MDD. The patients with
history of depression or severe depressive symptoms before treatment onset were

associated with higher depressive symptoms after starting treatment.
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A study conducted by Bonaccorso found that prolonging the IFN- Alpha
treatment may induce depressive symptoms and MDD in a considerable number of
patients. [79]

In the intervention group, one patient had posi@GES-D score at week 2
and remained overtime, two patients had positive CES-D at week 12.

In the control group showed 25.6% were depressed 28% of the
depressed patients had stability of positive CES-D over 12 weeks of assessment. There
was a study reported that person with stable depressive symptoms over time had
higher risk of having suicidal ideation than those with unstable of depressive
symptoms.

Although the result of this study showed no significant increase in
depressive symptoms among patients on Pegylated Interferon Alpha compared with
baseline, it could not confirm the association between depression and Pegylated
interferon alpha. We should pay more attention on depression since it has been
regarded as a major risk factor fmmpliance problem in antiviral therapy of hepatitis
C and may affect to dose reduction or premature terminations of therapy. [63]
Moreover, it leads to no achievement of a sustained viral response (SVR). As a result,
successful treatment of chronic hepatitis C often requires prevention of IFN-induced
depression. Several cases of suicide and suicide attempts during peginterferon alpha
therapy have also been reported.

There was @aandomized control trial study of CHC patients wieyeloped
clinical relevant IFN-induced depression. The subjects of the study were randomly
assigned to placebo or citalopam. The result showed that citalopam treatment was
highly effective in HCV patients. [108] An open-label study with non randomized
control trial revealed that using serotonine reuptake inhibitors (SSRI) paroxetine
significantly improved IFN-induced depression and depressed patients were very
responsive to antidepressant treatment. [109] Pre-treatment with antidepressant in
patients who are starting IFN treatment may be an important attempt in order to
prevent the incidence of depression.

In conclusion, this study could not compare the outcome of other aspects of
these two groups because of the difference in social status, and limitation in the

methodology of the study. The results have also shown no significant increase
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depressive symptoms in both groups. Psychiatric disorders with depression are

important in chronic hepatitis C patients with or without treatment.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

6.1. Conclusion

The results showed that depression score and the number of depressed
patients in the control group at baseline were higher than those in the intervention
group, but there was no statistically significant change in depression score and the
number of depressed patients throughout the 12 weeks of assessment. Because of the
limitations of research methodology, such as selection bias madéatsdine
characteristics of these two groups differen&part from this, there were various
factors that affected the depression especially the intervention group had socio-
economic higher than the control group. Consequently, the hypothesis of “Association
between Depression Pegylated Interferon Alpha and depression could not be

confirmed.

6.2. Recommendations

Based on the findings and conclusions of this study, to improve the quality
of further studies, the following recommendations are hereby proposed.

1. The result of this study showed that the numlbelepressed patients in
control group was higher than those in the intervention group. Moreover, they had a
higher CES-D score (positive CED-S score) at the beginning and remained during of
the follow-up assessment. This group of patients needs highly attention in order to
consider the level of depressive severity due to remaining of high CES-D score may be
a key factor of developing a higher severity of depressive symptoms.

2. It is recommended to prolong the period of sttmylonger than 12
weeks. Although previous studies found the peak of depression occurred in the first

twelve weeks of treatment, the subjects still remained depression in several weeks
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later. In addition, other studies had also found some depression in week twelve to
forty-eight of treatment. Therefore, it is recommended that a researcher should
monitor the depression of the subjects throughout the treatment.

3. Since there were various factors related todiéygression. It would be
beneficial if a larger sample size is possible in order to analyze these related factors
concerned.

4. As thedepression was commonly foundcimronic hepatitis ¢ patients, it
was essential to put an emphasis upon the treatment of both the intervention and non-

intervention groups.
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