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Abstract
Purpose We examined the health-related quality of life
(HRQOL) and pain experiences of patients with hepatocellu-
lar carcinoma (HCC) and assessed content validity of existing
patient-reported pain items for patients with HCC.
Methods Semi-structured interviews to elicit symptoms, side
effects and concerns were conducted with ten patients with
HCC. Symptom and side effect importance was ranked on a 0
to 10 scale. Patients completed pain items from the Functional
Assessment of Cancer Therapy—Hepatocellular (FACT-Hep)
and the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire—Hepatocellular-18
(EORTC QLQ-HCC18).
Results Mean age was 58 years (range 33–77). Spontaneously
reported symptoms included fatigue (n=5), diarrhea (n =5),
skin toxicities (n =5), and loss of appetite (n =4). Upon
questioning, nine of ten patients reported experiencing pain
over the course of their treatment. Over half of the importance
rankings given for pain were 8 or higher on a 0 to 10 scale.
Abdomen (n =7) and lower back (n =3) were themost common
sites of pain. Pain onset varied from 6 months pre-diagnosis to

over 2 years post-diagnosis. All patients indicated that FACT-
Hep and EORTC items adequately assessed their pain.
Conclusions Results support the content validity of FACT-
Hep pain items for patients with HCC. The finding that
patients typically did not spontaneously report pain but often
ranked it as very important for their HRQOL upon
questioning suggests a need for systematic, routine pain and
other symptom assessment and management as an integral
component of patient care in advanced HCC.
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Background

The incidence and prevalence of hepatocellular carcinoma
(HCC) have increased in recent years, and it is currently the
second leading cause of cancer deaths worldwide [1]. Viral
infections from hepatitis B and C, as well as alcoholic cirrho-
sis represent key etiologies, with hepatitis C-viral infections
predominating in the US and hepatitis B-viral infections in
Asia and Africa [2, 3]. Despite published guidelines for sur-
veillance of HCC, compliance with screening regimens is not
consistent and about 80 % of patients with HCC present at
advanced stages [4]. Treatment options for early disease in-
clude liver transplantation, and loco-regional therapies (trans-
arterial chemoembolization [TACE], percutaneous ethanol
injection [PEI], or (partial) surgical resection) [5]. Since most
patients present with advanced, unresectable disease, loco-
regional therapies remain the most widely used option. Fol-
lowing treatment with non-surgical loco-regional therapy, so-
rafenib is the most widely used systemic treatment [6].

Because of late stage diagnosis, co-morbid liver disease, and
invasive loco-regional therapies, HCC likely has a significant
impact on patient health-related quality of life (HRQOL). A
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number of scales have been developed to assess HRQOL in
patients with HCC. The 18-item Functional Assessment of Can-
cer Therapy — Hepatocellular (FACT-Hep) is a multi-
dimensional instrument developed with patient and clinician
input for use in all hepatobiliary cancers. Two additional scales
include items from the FACT-Hep — the FACT-Hepatobiliary
Symptom Index (FHSI-8), an abbreviated 8-item symptom index
[7, 8], and the 18-item NCCN-Functional Assessment of Cancer
Therapy— Hepatobiliary–Pancreatic Symptom Index (NFHSI-
18) [9]. The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire—Hepatocellular-18
(EORTC QLQ-HCC18) [10] was also developed with input
from patients and health care professionals. These scales include
key symptoms for patients with HCC, such as weight loss,
fatigue, and loss of appetite. Each scale also assesses patient
pain. The FACT-Hep, FHSI-8 and NFHSI-18 each include three
pain items — general pain, back pain and stomach/abdominal
pain. The EORTC QLQ-HCC18 contains one abdominal pain
item and one shoulder pain item. The inclusion of pain items is
important for clinical care of patients with HCC as pain associ-
ated with cancer is often undertreated, due in part to poor
assessment by clinicians and patients' reluctance to report it [11,
12]. Over two-thirds of patientswith common solid tumors report
pain; however, one-third of those with pain will not receive
adequate analgesics [13]. Oncologists in the United States report
poor assessment as the most important barrier to pain manage-
ment [14]. Thus, valid patient-reported instruments which assess
pain can facilitate pain assessment and management.

We sought to understand the salience of pain for HCCpatients
and place pain with the context of their HRQOL, including other
symptoms, side effects, and concerns. In addition, as part of our
ongoingwork to develop a pain scale specific toHCC,we sought
to assess the content validity of the pain items of the FACT-Hep
and the EORTC among patients with HCC. These HRQOL
scales have been demonstrated to be reliable and valid, to be
internally consistent, and to be generally responsive in terms of
measuring change over time [7, 15–17]. These HRQOL scales
have also been extensively used in clinical studies [18–22].
However, although these scales have been derived with prior
patient input, the FACT‐Hep included patients with other
hepatobiliary cancers and may have over-captured content not
specifically relevant to HCC. To address this possibility, we
sought to identify those symptoms and pain concerns considered
most important and relevant by patients specifically undergoing
systemic treatment for HCC.

Methods

Patient eligibility and recruitment

Patients were recruited from the Robert H. Lurie Comprehen-
sive Cancer Center of Northwestern University. Study

procedures were approved by the Institutional Review Board
of Northwestern University. Eligible patients were at least
18 years of age; English speaking; had a diagnosis of HCC;
were currently or had previously received systemic therapy;
and had performance status of ≤2. Patients were excluded
from the study if they had previously undergone liver trans-
plantation or had received local or loco-regional therapy (i.e.,
surgery, radiation therapy, hepatic arterial embolization,
chemoembolization, radiofrequency ablation, PEI, or
cryoablation) within 4 weeks of the study interview. Patients
diagnosed with another cancer (except cervical carcinoma in
situ, treated basal cell carcinoma, or superficial bladder tu-
mors) were excluded unless cancer was curatively treated at
least 3 years prior to study interview.

A member of the clinical team screened patients for eligi-
bility. Eligible patients were approached by the study coordi-
nator during a regularly scheduled clinic visit and invited to
participate in a study interview. Patients who agreed to partic-
ipate completed the study interview at that time, at a future
appointment, or via the telephone. All participants provided
informed consent prior to the study interview. Patients re-
ceived a $50 gift card and a parking pass for their
participation.

Interview procedures

After completing a brief sociodemographic questionnaire,
patients participated in a 30- to 60-min semi-structured the-
matic interview led by a trained research interviewer. Individ-
ual interviews are well suited for research interested in
uncovering participants' perspectives, experiences and the
personal vocabulary used to describe complex constructs
[23]. The interviewer began by obtaining diagnosis and
treatment information from the patient. Next, the interview-
er transitioned to a discussion of HRQOL: “We are inter-
ested in knowing about the side effects, symptoms, and/or
concerns that you have or have had that are related to your
cancer treatment and the impact of this treatment on your
HRQOL. Please think of the full range of your experience
receiving treatment for your cancer. Please tell me what you
think are the most important symptoms of the illness, side
effects of treatment, or other issues that may impact your
quality of life.” Patients were asked to rank the importance
of each issue on a 0–10 scale (0 = not at all important,
10 = extremely important). Following open-ended elicita-
tion of QOL concerns, a series of questions guided patients
through a discussion of pain related to their cancer or cancer
treatment. If the patient had mentioned pain, they were
asked to describe their cancer-related pain, followed by a
series of probing questions (e.g., Where in your body have
you experienced pain? When did you first start to experi-
ence the pain?). If the patient had not mentioned pain, the
interviewer asked, “Has pain been an important concern for
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you?” If the respondent answered no, the interviewer asked
whether they had experienced any pain. If the respondent
answered yes, the interviewer asked them to describe their
cancer-related pain, followed by the set of probing ques-
tions related to pain. Patients ranked the importance of each
reported area of pain on a 0–10 scale (0 = not at all impor-
tant, 10 = extremely important). Next, patients completed
the pain-related questions from the FACT-Hep (“I have
pain.” “I have pain in my back.” “I have discomfort or pain
in my stomach.”) and the EORTC QLQ-HCC18 (“Have
you had pain in your shoulder?” “Have you had abdominal
pain?”). Finally, patients indicated whether FACT-Hep/
EORTC questions addressed the type of pain they had
experienced (yes/no) and whether there was anything miss-
ing from the questions (yes/no) and what, specifically, was
missing. Interviews were audio-recorded. After the inter-
view, key treatment and disease data were abstracted from
the patient's medical record by a member of the study team
and interview recordings were transcribed.

Analysis

Transcripts were reviewed by the first author and discussed
with the study interviewer. Patient reports of the most impor-
tant QOL and pain concerns and their rankings of those
concerns were tabulated. Next, the first author reviewed com-
ments about pain and constructed summaries of each patient's
pain experience to include their reported areas of pain, rank-
ings of importance of pain, and additional information such as
patient statements about the causes or duration of the pain.
The study team reviewed these summaries. Areas of ambigu-
ity were addressed via further review of the interview tran-
scripts and medical charts and the pain summaries were sub-
sequently revised. The pain summaries were used to charac-
terize the pain experiences of this sample of patients with
HCC, including the most common areas of pain, patient
rankings of the importance of the pain, and the duration,
timing and cause of pain. The pain summaries were also
"mapped" to the content to the FACT-Hep and the EORTC
to assess the extent to which these sets of pain items captured
the pain experiences of HCC patients receiving treatment.

Results

Twelve patients consented to participate in the study. Inter-
views were completed with nine men and one woman. Two
additional patients consented at initial approach, but became
too ill to complete the study interview. Patient characteristics
are shown in Table 1. Mean age of the sample was 58 years
(range 33–77). Six patients had co-morbid cirrhosis, and five
had co-morbid hepatitis. Of these patients, four had both

cirrhosis and hepatitis. Interviews were completed at an aver-
age of 11.7 months following diagnosis (range 1–32 months).

Quality of life concerns

Diarrhea, fatigue and skin toxicities were the most commonly
mentioned quality of life concerns (Table 2). Loss of appetite,
vomiting, and hair loss were also included as important con-
cerns by more than one patient. A variety of other concerns
(e.g., "knotty stomach," weakness, and dehydration) were
mentioned but not by more than one patient. The concerns
that were not mentioned by more than one patient varied
considerably in importance — some concerns (e.g., knotty
stomach, weakened intestinal tract, bloating, weakness, dehy-
dration, and nausea) were ranked as extremely important.
Others, such as voice change, were ranked as far less
important.

Pain concerns: site of pain

When specifically asked if pain was an important concern,
nine of the ten patients answered affirmatively. Table 3 lists
the reported sites of pain mentioned by patients and their
importance rankings. The abdomen was the most frequently
mentioned site of pain. Other sites mentioned by multiple
patients included the back, the liver area, and muscle
cramping throughout the body. Ratings of the importance of
each area of pain varied among patients. For example, the
importance of abdominal pain ranged from 3 to 10 (mean 7.7)
and the importance of back pain ranged from 0 to 9 (mean
7.0). Over half of the importance rankings given for pain were
8 or higher on the 0 to 10 scale.

Pain concerns: duration, timing and cause

Table 4 summarizes each patient's experience with respect to
the site, duration, history/timing, and attributed (perceived)
cause of pain. The abdomen, stomach and/or back emerged as
sites of pain for eight of the nine patients (all except pt. 010)
who reported pain. There was substantial variation in the
timing of pain onset. The reported initiation of pain ranged
from 6 months prior to diagnosis (pt. 009) to 2 ½years post-
diagnosis (pt. 007). The duration and perceived cause of pain
also varied. Of the nine patients who reported pain, two
patients (pts. 001, 006) experienced only temporary pain,
which they attributed to chemoembolization. The other seven
patients experienced some degree of ongoing pain, often in
combination with transient pain. Five of the nine patients
attributed their ongoing pain to specific causes, including
ascites pressure (pts. 003, 008), metastases (pt. 007), and
treatment (pts. 010, 011). Four of nine patients did not attri-
bute a cause to their pain (pts. 003, 005, 008, 009). Several
patients described the quality of life impact of their pain. For
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example, the liver pain following treatment reminded patient
001 that “I have liver cancer and half of (my liver) was taken
out.” Several patients described the impact of stomach and
abdominal pain, including negative impact on sleep (pt. 003),
or feeling like you were going to "pop" if you stood up straight
(pt. 006). Patient 005 described his stomach pain in this way,
“Well, you can't bend over too well. You can't really lift
anything… It kind of makes you not want to do anything.”
For patient 009, stomach pain had a "terrible" impact on his
life as is reduced his ability to walk and resulted in him
spending more time in bed.

FACT-Hep and EORTC responses

Patient responses to the FACT-Hep and EORTC reflect both
the content and the variation in pain experiences expressed in
the patient interviews. Equal numbers of patients (n =4) said
they experienced no pain and "very much" pain in the last
7 days. When considering back pain, most patients (n =7)
indicated they had not experienced back pain in the last 7 days.
Patients were least likely to report shoulder pain; eight of ten
patients indicated that they had not experienced shoulder pain
in the last week. The patient who reported experiencing "very

much" shoulder pain had bonemetastases identified in her leg,
thus her shoulder pain may have been due to unidentified
metastases. When asked whether the questions addressed the
type of pain they experienced, all participants answered in the
affirmative. The majority of patients stated that there was
nothing missing from the pain questions. Two participants
indicated that the questions were incomplete. These patients
noted that other types of skeletal pain, skin pain and the mental
toll of pain should be included. Other items that were noted as
missing from the PRO questions were not explicitly linked to
pain (i.e., intestinal problems and weight loss) (Table 5).

Discussion

The primary objective of this study was to characterize the
manifestations and HRQOL impact of pain among advanced
HCC patients and place pain in the context of other important
and relevant symptoms. Following standard approaches, we
elicited patient input via semi-structured interviews. In the
initial, open-ended concept elicitation phase of the project,

Table 1 Participant characteristics (n =10)

Demographic characteristics

Gender

Male 9

Female 1

Age, M (range) 58 (33–77)

Racea

Caucasian 7

Black 1

Asian 2

Disease characteristics

Cirrhosis

Yes 6

No 4

Hepatitis B/C

Yes 5

No 5

Cirrhosis and hepatitis

Yes 4

No 6

Systemic therapy at time of interview

On ECOG 1208 (blinded) 2

On sorafenib 5

Previously on sorafenib 3

Months since diagnosis (mean, range) 11.7 (1–32)

a All patients were non-Hispanic

Table 2 Most important HRQOL concerns (n=10)

What are your most
important symptoms,
side effects and issues
that impact QOL?

Number of
patients who
mentioned the
concern

Mean importance
score (range) on a
scale of 0–10 (0=not
important, 10=extremely
important)

Diarrhea 5 8.8 (8–10)

Fatigue 5 8.3 (6–10)

Skin toxicities 5 8.2 (5–10)

Loss of appetite 4 7.3 (5.5–10)

Vomiting 2 5.3 (2.5–8)

Hair loss 2 4.5 (2–7)

Knotty stomach 1 10

Weakened intestinal tract 1 10

Bloating 1 10

Weakness 1 10

Dehydration 1 10

Nausea 1 10

Inability to exercise
(due to fatigue)

1 9

High blood pressure 1 8

Weight loss 1 7

Headache 1 5

Pain (stomach and lower
back)

1 4

Throat irritation 1 4

Blood clot 1 4

Skin cancer (attributed to
treatment)

1 3

Voice change 1 3
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only one in ten patients spontaneously mentioned pain as an
important concern. They described fatigue, diarrhea, appetite,
and skin toxicity as important. Thus, we are confident that
additional interviews would not alter this finding and we
conclude that pain is not among the most salient HRQOL
concerns for HCC patients receiving treatment. However,
when asked about pain, nearly all (nine of ten) patients ac-
knowledged pain or discomfort as a significant issue at some
point in their treatment experience. The abdomen, stomach
and/or back emerged as sites of pain for eight of the nine
patients; this result supports the content validity of the FACT-
Hep pain items. Subsequent, directed, probes focused on pain
and the site, duration, timing and attributed causes of pain. We
sought to include key clinical characteristics of the HCC
patient population, for example, co-morbid cirrhosis and hep-
atitis. The sample included patients along the spectrum of
treatment duration and receiving sorafenib, palliative, and
experimental treatments. The inclusion of these key co-
morbidities and a variety of treatment experiences is important
to understanding the diverse experiences of the HCC
population.

Several limitations of this study should be acknowledged.
This is a relatively small sample of patients with HCC. Be-
cause pain was not spontaneously mentioned by patients, our
pain data relied on the second-level interview data obtained
from probes. Future studies with larger samples of patients
with HCC might lead to better identification of temporal
patterns of HCC pain. However, such work was beyond the
scope of this study, which focused on HCC patient's pain
experiences as part of an overall evaluation of key issues
and assessed the validity of existing patient-reported pain
measures among patients with HCC. Strengths of this study

are our specific focus on the HCC population, while allowing
diversity in inclusion criteria in terms of systemic sorafenib,
post-sorafenib palliative care or experimental treatments. The
sample included patients along the spectrum of disease and
with a variety of co-morbid conditions, allowing potentially
greater sensitivity to capturing symptoms and their unique
manifestations across the treatment experience [24].

Several findings from this evaluation of important and
relevant symptoms and concerns of patients with advanced
HCC are noteworthy. First, as part of open-ended elicitation of
the key issues, patients rated fatigue, diarrhea, skin toxicities
and loss of appetite most often and as among the most impor-
tant HRQOL concerns. Fatigue, loss of appetite, and diarrhea
are symptoms that have been specifically endorsed as impor-
tant in previous patient research underlying the development
of HRQOL scales for hepatobiliary cancers. While skin tox-
icities was not specifically identified as a key issue previously
and not included as a specific item in HRQOL scales, it is
ostensibly accounted for by an item on side effects of treat-
ment [7, 9, 25]. The prevalence and importance of skin toxic-
ities is not surprising given that most patients in this study
were on sorafenib, which in its pivotal clinical study in HCC
was associated with a 21 % rate of hand–foot skin reaction,
compared to only 3 % in the placebo group [26].

Second, as part of the focus of this study on assessment of
pain, it became clear that while not a spontaneously raised
leading concern, relevance of pain for patients undergoing
systemic therapy for advanced HCC remains high. Patients
frequently ranked the importance of their pain as 8 or higher
on a 0 to 10 importance scale, where 10 indicated a concern
was extremely important and several patients described sig-
nificant functional limitations because of their pain.

Table 3 Summary of pain
concerns: site of pain (n =10)

a Patient did not provide an im-
portance rating for this pain

Has pain been an issue for you? (Yes/No)

If yes, where in your body did you
experience pain?

Number of patients
indicating this site of pain

Mean importance (range)
on a scale of 0–10 (0 = not
important, 10 = extremely
important)

ANY PAIN? YES (n =9) NO (n =1)

Abdomen/Stomach/Belly 7 7.7 (3–10)

Lower back/Back pain 3 7 (0–9)

Liver area 2 8 (6–10)

Muscle cramps 2 7.5 (5–10)

Diaphragm pinching 1 2

Spleen area 1 6

Pain from itchy skin 1 10

Breathing pain 1 8

Headache 1 5

Skeletal pain — left shoulder 1 10

Skeletal pain — right knee 1 9

Pain at chemoembolization incision sitea 1 –

Pain from drain in chesta 1 –
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Confirmation of the relevance of pain in advanced HCC is an
important finding, going beyond previous research in patients
with diverse hepatobiliary cancers. The findings also re-
affirmed that the stomach/abdomen and back were key sites
of pain, consistent with pain questions in FACT-Hep. Notably,
there was less support for the pain items from the EORTC as
only one patient noted shoulder pain, and this pain may have
been caused by metastases; eight of ten patients indicated no
shoulder pain in the past week when completing the EORTC.

Third, our study findings can potentially inform the design
of HCC clinical studies assessing potential benefits and ad-
verse effects of drug interventions from the patient perspective
as captured by available HRQOL scales. Symptom endpoints
in HCC clinical studies, including the pivotal study for soraf-
enib, have not always been responsive to changes in radiolog-
ically measured disease [21, 27]. Arguably, measurement of

change in symptom scales that included pain may have been
confounded in HCC clinical studies by progression of under-
lying cirrhosis, which is not responsive to cancer treatment, or
by side effects of treatment [28]. Indeed, our study showed
that for some patients with HCC, abdominal pain in particular
was associated with fluid retention, given that it resolved upon
fluid drainage procedures. Patients not only differed in terms
of whether the pain was transient or enduring, but also when it
started in history of disease. Accordingly, our findings suggest
that pain endpoints for clinical studies should be better in-
formed by baseline patient pain. For example, pre-specified
analyses could target endpoints reflecting improvement to
those patients whose baseline symptoms, such as pain, are
lasting and severe. Regardless, qualitative evidence from this
study would suggest that an endpoint focused on pain content
might, if suitably designed, be more aligned with changes in

Table 4 Individual patient pain experiences (n =9)

Patient
ID

Site of pain Duration of Pain History/timing of pain

001 Liver Temporary. Lasted approx.
1 week

Began the day after chemoembolization.

Lower back Temporary. Lasted approx.
1 week

Pain occurred when patient had chemoembolization.

003 Abdomen Ongoing Began approx. 1 month after diagnosis. Occurs every
1–2 weeks as fluid builds after regular fluid removal.

Diaphragm Ongoing Began approx. 1 month after diagnosis. Frequency varies;
typically every couple of days.

Spleen Ongoing Began approx. 1 month after diagnosis. Occurs daily.

005 Back Ongoing Began approx. 2 weeks prior to diagnosis. Pain is constant.

Stomach Ongoing Began approx. 2 weeks prior to diagnosis. Pain is constant.

Muscles throughout body
(cramping)

Ongoing Began shortly after diagnosis. Occurs daily.

006 Abdomen Temporary. Lasted approx.
4 days.

Occurred with chemoembolization. Ended 3–4 days later.

Pain at incision site Temporary. Lasted approx
5 days.

Occurred at the time of chemoembolization. Ended about
5 days later.

007 Left shoulder bones Ongoing Began 2 ½years post diagnosis.

Right knee bones Ongoing Began 2 ½years post diagnosis.

Abdomen Ongoing Began 2 years 4 months post diagnosis.

008 Stomach Ongoing Began approx. 4 months after diagnosis.

Liver Ongoing Began approx. 4 months after diagnosis.

Breathing pain Ongoing Began approx. 4 months after diagnosis.

009 Stomach Ongoing Began approx. 6 months pre-diagnosis.

Back Ongoing Began around time of diagnosis. Pain reduced after
radioembolization
shot, now only occurs rarely.

010 Headache Ongoing Began after radiation; have become less frequent over time.

Drain insertion site Ongoing Began when drain placed in chest.

011 Abdomen Temporary Began after chemoembolization.

Muscles throughout body cramping Ongoing Began 2 ½ post diagnosis, following start of systemic therapy.
Occurs every few days.

Skin— pain from itching Ongoing Began following chemoembolization and prior to systemic therapy.

924 Support Care Cancer (2014) 22:919–926



clinical status. Despite the heterogeneity of patient experi-
ences with respect to the duration, timing and attribution of
the cause of pain in the current sample, it was evident that the
pain content of the FACT-Hep, the symptom-based FHSI-8 or
the recent NFHSI-18, can adequately capture the most com-
mon pain experiences. Such cancer pain-focused symptom
indexes, once further validated in quantitative and psychomet-
ric research, have the potential to offer brief, non-burdensome
assessment in routine practice to guide pain-related care, and
to permit pain-focused assessment of patients' self-reported
pain status as an endpoint in clinical studies of new cancer
treatments, within the context of multi-dimensional scales that
also evaluate other important issues.

Fourth, our findings suggest a need for routine pain and
other symptom assessment and management as an integral
component of patient care in advanced HCC [28]. Cancer pain
can lead to higher levels of patient distress [29], yet it can go
unreported by patients who lack sufficient knowledge of the
availability of effective pain interventions or who believe that
it is not appropriate to speak with their clinicians about pain
[30]. While cancer-related pain is widely experienced by
patients, about half of patients feel that it is not considered a
priority by their health care providers [30]. Patients
interviewed for this study did not discuss pain until directly
asked to within the interview, despite experiencing pain that
often significantly impacted their lives. Anecdotal clinical
evidence suggests patients may describe their pain, such as
pressure from ascites, as discomfort. This pattern suggests that
pain is not seen as a symptom or side effect in the same way as
fatigue, or diarrhea. Our findings also highlight the difficulties
of assessing and managing HCC pain in the clinical setting.
These patients' pain experiences were complex in terms of

timing, duration, and cause. Knowledge of timing, frequency,
duration and treatment-relatedness of pain can improve com-
munication of symptoms and expectations for pain relief
between patients and providers.
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