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Hepatitis C and the Impact of Depression on Somatic
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Objective: Treatment of hepatitis C (HCV) with pegylated
interferon-alpha (IFNwo) can cause depression in approxi-
mately 30% of patients and underscores the need for effec-
tive detection of depression prior to and during I[FN«
treatment. Elevated rates of depression in untreated HCV
can be a barrier to initiating HCV therapy and can impact
fatigue and physical symptoms. In this preliminary study,
we examined the accuracy of the seven-item Hamilton
Depression Rating Scale (HAM-7) and Patient Health
Questionnairre-9 (PHQ-9) in detecting depression in HCV-
infected patients and determined the effect of major depres-
sion on somatic symptoms. Methods: We conducted a
preliminary comparison of operating characteristics of the
PHQ-9 and HAM-7 to the MINI International Neuropsy-
chiatric Interview for major depression in 116 individuals
with chronic HCV assessed in an ambulatory office setting.

We also examined the differences in fatigue and somatic
symptoms in depressed HCV-infected patients.
Results: Currently depressed chronic hepatitis C patients
had significantly higher scores on all the scales compared
with nondepressed patients. HAM-7 and PHQ-9 scores
were significantly correlated with somatic and physical
symptoms scales. Both the PHQ-9 and HAM-7 demon-
strated comparable accuracy in detecting depression in
comparison to the MINI. Conclusions: Our results sug-
gest that the HAM-7 and PHQ-9 both have good operating
characteristics compared with a criterion standard mea-
sure. Given that depression was associated with fatigue
and increased somatic complaints, improved detection and
treatment of depression could reduce disability and facili-
tate treatment for depressed HCV-infected patients.
(Psychosomatics 2011; 52:433—440)

epatitis C virus (HCV) is the most common cause of

liver disease in the United States and approximately
170 million individuals are infected worldwide (WHO)."
Despite the development of protease inhibitors for the
treatment of HCV, pegylated interferon-alpha (IFN«) re-
mains the mainstay of HCV therapy and continues to limit
the number of patients treated for chronic hepatitis C
(CHC) due to adverse effects, including neuropsychiatric
side effects. Several studies have focused on depression
during IFN« therapy, also known as IFNa-induced de-
pression (IFN-MDE), which occurs in approximately 25%
to 33% of patients in studies employing clinician-rated
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scales.”* In addition, patients may be susceptible to IFN-
MDE given the increased rates of depression in untreated
patients with HCV. Rates of depression in untreated CHC
patients have ranged from 7% to 62% and mood disorders
may go undiagnosed in many patients.*~® Moreover, base-
line depressive symptoms are the most robust risk factor
for IFNa-MDE and reinforce the importance of accurate
identification of depression pre-IFN« treatment for HCV.”
Severe IFNa-MDE may precipitate serious psychiatric
complications, such as suicidal ideation or psychosis,
and may result in discontinuation of IFN« therapy.’®

Similar to other medical illnesses, depression may
increase the severity of physical symptoms in patients with
untreated CHC. In a retrospective study of 800 CHC pa-
tients, HCV infection was associated with higher rates of
chronic fatigue and depression.” Most patients with CHC
report moderate to severe physical difficulties, specifically
fatigue and flu-like symptoms, during IFNa therapy.'”
Research suggests that the development of [IFNa-MDE is
also associated with a change in sleep quality, which can
contribute to fatigue.!' Although several studies have
shown higher rates of somatic symptoms and fatigue in
depressed patients,'? limited data are available on the im-
pact of depression on physical and fatigue symptoms in
CHC patients.

Despite the importance of depression on the physical
and mental health of patients with CHC, a paucity of
studies have examined the effectiveness of depression
screening tools in untreated patients with CHC and pa-
tients receiving IFNa for CHC. Using a cut-off score of 16
or more on the self-report scale, the Center for Epidemi-
ologic Studies-Depression Scale (CES-D), Clark et al. de-
termined that the CES-D had internal consistency reli-
ability, construct validity, and predictive validity for
depression in CHC patients.'> However, studies have
failed to agree on optimal CES-D cut-off scores for the
screening for major depression in HCV-infected pa-
tients.'*!> Dbouk et al. evaluated the performance of
the CES-D, Beck Depression Inventory (BDI), and the
Patient Health Questionnaire-9 (PHQ-9) as self-report
screening tools for depression in an HCV patient pop-
ulation.'® This study demonstrated a strong correlation
between PHQ-9, BDI, and CES-D scores for depres-
sion. In a second study of injection drug users infected
with CHC, the CES-D and BDI had moderate agreement
in screening for depression.'’

Recent studies have raised questions about the effec-
tiveness of self-report depression measures in HCV com-
pared with routine or standardized clinical assessment in

specialty clinics. Leutscher et al. found benefit in using the
Major Depression Inventory (MDI), a self-report measure,
in detecting depression during I[FNa compared with rou-
tine medical interviews; however, this study did not eval-
uate the psychometric properties of the MDI in this patient
population.’ They concluded that major depression in pa-
tients undergoing HCV therapy is often overlooked and
advocated for the use of self-report scales, such as the
MDI, in clinical practice. However, Philips et al. com-
pared the CES-D to a single standardized question by a
care provider.'> These studies were limited by the lack of
comparison to a standardized psychiatric interview and
clinician-rated depression scale.

Furthermore, no studies have examined the optimal
cut-off scores for clinician-rated scales for CHC patients.
Abbreviated clinician-rated scales, such as the seven-item
Hamilton Depression Rating scale (HAM-7) (Toronto ver-
sion), may have benefit in detecting depression in patients
with CHC and can be used to determine response to phar-
macologic and psychological treatments. In primary care
settings, the HAM-7 is comparable to the 17-item Hamil-
ton Depression Rating Scale (HAM-17) in measuring re-
mission for patients on antidepressant treatment.'® There-
fore, the HAM-7 may provide an alternative depression
screening measure in CHC patients and may provide ad-
ditional utility in determining remission of depression
symptoms with treatment.

In this study of patients with CHC, we conducted a
preliminary study comparing the performance of a self-
administered depression measure, the PHQ-9, and a vali-
dated clinician-administered depression scale, the HAM-7,
to a criterion standard interview for depression. The study
was the first step to determining the operating character-
istics of the HAM-7 and PHQ-9 specifically in a CHC
patient population. Furthermore, we hoped to determine if
previous associations between depression and increased
somatic and fatigue symptoms observed in other patient
populations applied to CHC patients.'?

METHODS

Study Sample

Patients were identified from consecutive assessments
between July 1, 2008 and January 1, 2010 at the Liver
Centre, Toronto Western Hospital, which is an ambulatory
liver disease program with a mixed secondary and tertiary
referral base. The clinic includes an integrated psychiatric
consultation service that evaluates and manages psychiat-
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FIGURE 1. Patient Flow Prior to Depression Assessment.
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ric co-morbidity in patients with CHC. Patients may be
pre-, post-, or currently receiving pegylated interferon-
alpha (IFNa) and ribavirin therapy. Post-IFNa therapy
patients consisted of patients who had failed to achieve
sustained virologic response.

Referrals were made to the integrated psychiatry service
if patients met any one of the following criteria: (1) a past
history of psychiatric illness; (2) currently receiving treat-
ment for a psychiatric illness, (3) a positive depression screen
as per the Beck Depression Inventory (BDI) (defined as a
=10 score) or the Patient Health Questionnaire-9 (PHQ-9)
(defined as a =10 score). Patients who were on HCV treat-
ment were also referred to the psychiatric service if they had
a positive depression screen on the BDI or PHQ-9 or if
patients reported significant mood changes including irrita-
bility (see Figure 1). This study was approved by the insti-
tutional Research Ethics Board at the University Health Net-
work in Toronto, Canada.

Inclusion Criteria

A total of 144 patients were referred for psychiatric
assessment within the defined study period, for whom com-
plete psychiatric data was available for 116. Twenty-eight
patients had incomplete self-report data due to language bar-
riers (2), visual impairment (2) or patient refusal to complete
the self-report questionnaires (22). For the purpose of this
study, we analyzed the data collected for the 116 patients.

All patients had a confirmed diagnosis of HCV with a
positive HCV quantitative RNA and all patients under-
went HCV genotyping. Liver biopsy results within 12
months before or after the psychiatric assessment were
used to determine the severity of liver disease.

Patients were assessed by the psychiatrist for the pres-
ence of a past or current substance use disorder as per
Diagnostic Statistical Manual of Mental Disorders-IV
(DSM-1V) criteria. Due to the potential impact of illicit
drug use and alcohol use during HCV treatment, the psy-
chiatric assessment focused on these specific substances
and permitted an estimation of alcohol abuse/dependence
and drug abuse/dependence rates in the sample.

Depression Measures

The MINI International Neuropsychiatric Interview
(MIN]) is a structured diagnostic interview with good
reliability and validity and includes a depression module
assessing patients for a current major depressive episode
(MDE).?° The MINI was administered by a psychiatrist in
the clinic and was used as the reference standard for de-
pression. In addition, the MINI was used to determine a
lifetime diagnosis of major depressive disorder or bipolar
disorder using the respective modules.

We used the Patient Health Questionnaire-9 (PHQ-9) as
our self-report measure of depression.”’ We selected the

Psychosomatics 52:5, September-October 2011

www.psychosomaticsjournal.org 435



Detecting Depression in Hepatitis C

PHQ-9 over other self-report measures, such as the BDI or
CES-D, due to its brevity, correspondence with DSM-IV
criteria, and its widespread use in medically ill patient pop-
ulations including HCV-infection.'®**>* Scores on the
PHQ-9 can range from 0 to 27 and mild, moderate, moder-
ately severe, and severe levels of depressive symptoms cor-
respond to cut-off scores of 5, 10, 15, and 20, respectively.

An abbreviated clinician-rated depression scale, the
Toronto seven-item Hamilton Depression Rating Scale
(HAM-7) offers comparable psychometric properties as
the longer 17-item Hamilton Depression Rating Scale,?*?” and
its brevity is an advantage (18). The HAM-7 incorporates
seven specific domains of the HAM-17: depression, anhedo-
nia, guilt, two anxiety domains, energy, and suicidal ideation.?®
The Toronto HAM-17 overlaps with the seven-items on
the HAM-17 identified by Santen and colleagues as the
most sensitive items for detecting response to antide-
pressant therapy.”’ Scores on the HAM-7 can range
from 0 to 26 with scores of 3 or less indicating remis-
sion of depressive symptoms.

Fatigue and Physical Symptom Measures

Although the PHQ-15 is a measure of somatic symp-
toms in patients with somatoform disorders,*® the PHQ-15
has also been used to estimate overall somatic symptom
burden in elderly and military samples.?'** Scores on the
PHQ-15 range from 0 to 30 and cut-off scores for mild,
moderate, and severe somatic symptom severity are 5, 10,
and 15, respectively.

The Fatigue Severity Scale (FSS) is a nine-item
self-report scale for measuring fatigue and each items is
rated on a seven-point Likert type scale.>® Higher scores
on the FSS represent a higher impact of fatigue on
everyday life. It has been used in a range of medical
conditions, including HIV-infection,** Parkinson’s dis-
ease,”® and multiple sclerosis.>® In a study examining
the psychometric qualities of the FSS in patients with
HCV, the FSS demonstrated good internal consistency,
reliability, and test-retest reliability.?’

The Epworth Sleepiness Scale (ESS) is a self-ad-
ministered measure of daytime sleepiness and can be a
harbinger of underlying sleep disorders, such as ob-
structive sleep apnea, which can contribute to fatigue.*®
Respondents are asked to rate their likelihood of dozing
off in eight situations, using a four-point Likert scale,
and total scores can range from 0 to 24. A score of 0 to
10 is normal, 10 to 12 is borderline, and greater than 12
is abnormal.

Demographics

Demographic data, specifically age, gender, human
immunodeficiency virus (HIV), and liver biopsy results
were collected retrospectively from patient charts. The
most recent liver biopsy results were analyzed, and liver
biopsies were conducted within 12 months of psychiatric
assessment. A total of 21 patients who were genotypes 2
and 3 did not have a liver biopsy and three patients who
were genotype 1 did not have a liver biopsy within the
12-month time frame. None of these 24 patients had clin-
ical evidence of liver cirrhosis as per clinical examination
and liver function tests.

Procedures

Psychiatric assessment consisted of a comprehen-
sive self-report questionnaire with several psychoso-
cial measures to determine current psychiatric risk and
current psychopathology. The self-report questionn-
aire included the PHQ-9, the PHQ-15, and the FSS.
Psychiatric assessment used the MINI to assess current
MDE and the HAM-7 to determine depression
severity.

Statistical Analysis

All statistical analyses were performed using PASW
(IBM SPSS, Chicago, IL) 18.0. Descriptive statistics with
means and standard deviations were reported for continu-
ous variables. Categorical variables were compared using
the x* test. We used t-tests to compare means of contin-
uous variables. Person’s correlation coefficient was used
to assess for correlation between scores on the different
depression measures. P < 0.05 was set as the level of
statistical significance.

To determine the cut-off scores on depression mea-
sures for identifying depression in patients with HCV-
infection, we used a receiver operating analysis. A re-
ceiver operating curve (ROC) demonstrates the
sensitivity vs. one minus the specificity for possible
cut-off point. We determined the optimal cut-off scores
by examining the score that combined the maximum
sensitivity and specificity. An area under the curve
(AUC) was used to determine the ability of depression
scales to differentiate depressed and nondepressed pa-
tients as per the MINI.
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TABLE 1. Patient Characteristics (Total Sample = 116)

Comparison of

All tests used Chi Square statistics.
NS = not statistically significant.
Depression determined by the MINIL

All (116) Depressed (67) Nonde:‘;;ressed Depressed and

@9 Nondepressed
Gender (male), n (%) 76 (66%) 43 (37%) 33 (28%) NS
Age, years (mean * SD) 49.8 = 8.82 50.9 = 8.09 48.2 £ 9.62 NS
Genotype 1, n (%) 95 (82%) 55 (47%) 40 (34%) NS
On IFNa Therapy, n (%) 30 (26%) 21 (18%) 9 (8%) NS
HIV Positive, n (%) 2 (2%) 2 (2%) 0 (0%) NS
Past history of alcohol use disorder 63 (54%) 26 (18%) 37 (13%) NS
Current alcohol use disorder 22 (19%) 10 (9%) 12 (10%) NS
Past history of drug use disorder® 70 (60%) 28 (24%) 42 (36%) NS
Current drug use disorder® 15 (13%) 6 (5%) 9 (8%) NS
Past history of mood disorder major depressive disorder 55 (47%) 18 (16%) 37 (32%) NS
Bipolar disorder 3 (3%) 0 (0%) 3 (3%) NS
Liver fibrosis = grade 3, n (%) 36 (31%) 21 (18%) 15 (13%) NS

# Drug use disorders included any substance except nicotine, caffeine, cannabis, and alcohol.

RESULTS

Characteristics of Study Sample

The characteristics of 116 patients are summarized in
Table 1 A total of 67 (58%) patients had a current MDE
diagnoses. Approximately 66% of patients were male with a
mean age of 49.8 years. A majority of the sample had HCV
genotype 1 (82%), and nearly a third (31%) suffered from ad-
vanced fibrosis. Only two patients were HIV-HCV co-infected.

Rates of lifetime alcohol and drug use were 54% and
60%, respectively, in this sample. Patients had lower rates of
current drug and alcohol use; specifically, 19% were diag-
nosed with a current alcohol use disorder and 13% were
diagnosed with a current drug use disorder. Moreover, 50%
of the sample had a history of a major depressive disorder and
3% had a pre-existing diagnosis of bipolar disorder.

With respect to current depressive symptoms, 55% had

moderate depressive symptoms as per the PHQ-9. Mean
fatigue scores on the FSS were 41.7 * 15.7, indicating a high
degree of fatigue in the sample. Approximately 17% of patients
had an abnormal result for daytime sleepiness as per the ESS.

Depressed vs. Nondepressed Patients

Table 1 provides a comparison of demographic data
between depressed and nondepressed patients as defined
by the MINI. There was no significant difference between
the severity of liver fibrosis, gender, proportion of patients
on IFNa« therapy, patients with genotype 1 HCV, and age.
Furthermore, depressed and nondepressed patients did not
significantly differ on current or lifetime alcohol or drug
use and past mood disorders. Currently depressed patients
had significantly higher scores on the PHQ-15 (P <
0.001), FSS (P < 0.001), ESS (P < 0.05), PHQ-9 (P <
0.001), and HAM-7 (P < .001) scores (see Table 2).

TABLE 2. Comparison of Fatigue, Physical Symptom, and Depression Measures

Comparison of Depressed

NS = not statistically significant.
Depression determined by the MINI.
* All tests used #-tests.

All (116) Depressed (67) Nondepressed (49) and Nondepressed
FSS (mean *= SD) 41.7 = 15.68 46.2 = 13.13 353 £16.89 P<0.001*
ESS (mean * SD) 7.4 = 5.46 8.6 =5.12 57 555 P<0.05*%
PHQ-9 (mean * SD) 11.0 = 6.47 13.4 £ 6.24 7.51 £5.11 P<0.001*
PHQ-15 (mean * SD) 10.8 = 5.88 12.8 = 5.64 8.04 £ 5.08 P<0.001*
HAM-7 (mean = SD) 4.7 +343 6.4 +3.20 24 +2.12 P<0.001*

Psychosomatics 52:5, September-October 2011
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TABLE 3. Correlation Data for Depressive and Somatic

Symptoms
PHQ-9 HAM-7 PHQ-15 FSS ESS
PHQ-9 1.00
HAM-7 0.53** 1.00
PHQ-15 0.65%* 0.47%** 1.00
FSS 0.41%** 0.42%* 0.49%* 1.00
ESS 0.45%* 0.37%** 0.21* 0.34%* -

Correlation reported as r-values.
* P < 0.05.
kP < 0.01.

Both PHQ-9 and HAM-7 depressive symptoms were
significantly correlated with PHQ-15, FSS, and ESS scores
(see Table 3). PHQ-9 and HAM-7 scores were moderately
correlated with each other (r = 0.53, P < 0.001).

Depression Measures

The ROC curves for the HAM-17, HAM-7, and
PHQ-9 are shown in Figure 2. The AUCs were higher for
the HAM7 (0.85, 95% CI 0.77—-0.92) compared with the
PHQ-9 (0.76, 95% CI 0.68—0.85). The optimal dichoto-
mization cut-off point for the HAM-7 was =5 on the
HAM-7 (sensitivity 74%, specificity 87%) and the PHQ-9
was =10 (sensitivity 73%, specificity 70%).

DISCUSSION

Patients with CHC are at an increased risk of psychiatric
co-morbidity and, using a gold standard evaluation, we
found that 58% of our patients suffered from a current
major depressive episode. Despite recent studies reporting
major depression rates as low as 7% in untreated HCV-
infected patients, the high rates of depression in our sam-
ple can be understood by the clinic’s depression screening
protocol and threshold for referral.” Patients who under-
went assessment for depression had multiple risk factors
for current major depressive. Our results highlight the
utility of both the PHQ-9 and the HAM-7 to detect de-
pression in this high-risk patient group.

In addition, a current MDE were significantly, al-
though moderately, associated with physical symptoms,
fatigue and daytime sleepiness, which was confirmed by
significant correlations between these measures and both
PHQ-9 and HAM-7 scores. This is congruent with previ-
ously established associations between depression and fa-
tigue, and reinforces the need for considering depression
in patients with prominent fatigue and physical complaints

in the context of HCV-infection.>*** Treatment of major
depression could improve symptoms related to fatigue and
physical symptoms. Further, a diagnosis of a current MDE
corresponded to significantly higher scores on the PHQ-9
and HAM-7.

Although the administration of both the HAM-7 and
MINI by the same clinician precludes our ability to discern
the superiority of the HAM-7 in our patient sample,
both the HAM-7 and PHQ-9 are brief measures and
could theoretically be used in hepatology clinics to
assess patients with CHC for depression. The use of one
measure over the other should be based on the need for
patient administered tools, due to resource limitations
or the possibility of integrating a clinician rated scale
into routine assessments. The HAM-7 has been studied
by primary care physicians and was determined to be
effective in assessing depressive symptom severity and
response and has been used in this manner.'® Despite its
brevity, the HAM-7 requires training of hepatology
nurses and clinicians prior to regular use. In contrast,
the PHQ-9 has been shown to be equal or superior to
other depression measures in primary care settings and
does not require clinician training to administer as it is a
self-report measure.*'* It is a brief self-report tool, easy to
score, and administered in a variety of medical settings.*’
As a result, both measures have their strengths and should
be considered as a screening tool for depression in CHC

FIGURE 2. Receive Operating Curve for PHQ-9 & HAMD?7
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patient populations based upon the clinic setting, resources,
and availability of training.

Our findings should nevertheless be interpreted in the
context of our study limitations. First, both the HAM-7
and MINI were completed by the same clinician, whereas
the PHQ-9 was completed by the patient. Thus, the clini-
cian administering the HAM-7 and MINI could be biased
in the interpretation, and scoring of data and could falsely
increase the accuracy of the HAM-7. This precludes us
from drawing any significant conclusions on the accuracy
of the HAM-7 vs. the PHQ-9 in detecting depression in
CHC patients.

Second, we analyzed both untreated HCV-infected
patients and those patients receiving [FNa therapy, which
could increase heterogeneity of our sample and make it
difficult to interpret study results. However, 30 of 116
patients were receiving IFNa therapy when assessed for
depression, and there was no significant difference in the
number of patients receiving [FNa therapy between de-
pressed and nondepressed patients. Third, our study was
limited to patients who were “high-risk” for psychiatric
illness, which limits generalizability to all patients with
CHC. However, our inclusion criteria were broad and
would likely capture most patients with HCV referred to
hepatologists and gastroenterologists. Lastly, our rates of
current alcohol (19%) and drug (13%) use disorders may
be additional confounders to the accurate detection of
depression in our sample.

Sockalingam et al.

In summary, unrecognized IFN-MDE can lead to seri-
ous psychiatric complications and can compromise comple-
tion and, thus, efficacy of IFNa based therapy. Given the
HCYV treatment implications of depression in untreated CHC
patients, routine screening for depressive symptoms is war-
ranted in order to mitigate the risk of IFNa-MDE. Our results
indicate that both self-report and clinician-rated scales are
suitable to identify clinical depressive symptoms in patients
with CHC, and a cut-off of 5 and 10 on the HAM-7 and
PHQ-9, respectively, can be used to detect depression in
HCV-infected patients. Both tools are easy to implement in
hepatology clinics, and their accuracy may assist in identify-
ing patients who are at greatest risk of neuropsychiatric com-
plications on IFNa therapy. Our study also underscores the
need to consider a diagnosis of depression in patients with
significant fatigue and physical symptoms. Future studies
will be needed to determine the effect of depression treatment
on overall physical symptom burden and fatigue and optimal
psychiatric interventions. Moreover, additional studies are
needed that compare the HAM-7 and PHQ-9 to an indepen-
dent criterion standard administered by an interviewer
blinded to the results of both measures in order to determine
whether measures have different or similar operating charac-
teristics.

Disclosure: Dr. Sanjeev Sockalingam is a speaker for
Hoffman-Roche Canada. Dr. Abbey is on the advisory
boards for Pfizer Canada and Eli Lilly Canada.
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