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Abstract

Background and Aims: There is a paucity of information
regarding similarities and differences between patients from
the phase 3 studies of telaprevir and those receiving
telaprevir in clinical practice. Methods: This retrospective
chart review evaluated baseline characteristics and follow-up
safety and tolerability data for patients with hepatitis C virus
(HCV) infection treated with telaprevir and peginterferon alfa
and ribavirin (PR) in clinical practice. Results: In total, 338
charts from patients at four academic and three community
US treatment centers who received telaprevir and PR and had
at least 12 weeks of follow-up data were included; 62% were
from academic centers and 38% were from community
centers. Of the 338 patients, 269 completed 12 weeks of
telaprevir and PR; 32 discontinued due to adverse events.
Mean age was 55 years; patients were predominantly white
(79.3%) males (58.9%) with genotype 1a HCV infection
(61.8%); 35.5% were reported to have cirrhosis at baseline;
and 55.3% previously received PR. Hypertension and depres-
sion were the most common comorbidities. Patient charac-
teristics outside the per-protocol minimum criteria used in
the phase 3 studies of telaprevir were, e.g., hemoglobin,
9.2%; albumin, 5.3%; platelets, 11.5%; and neutrophil
count, 5.6%. Adverse events occurred in 329/338 (97.3%)
patients, with anemia, fatigue, nausea, and rash being the
most common. Of 38 hospitalizations, 26 were deemed
related to telaprevir and PR. Three patients died due to
pneumonia, septic shock, and hepatorenal syndrome (n51
each). Conclusions: These findings complement those
reported from rigorous, randomized controlled studies with
telaprevir-based treatment and provide a general assess-
ment of similarities and/or differences between patients from
the phase 3 studies of telaprevir and those treated with
telaprevir in clinical practice.

E 2014 The Second Affiliated Hospital of Chongqing Medical
University. Published by XIA & HE Publishing Ltd. All rights
reserved.

Introduction

Randomized, controlled clinical studies are considered the
gold standard for the evaluation of efficacy, safety, and
tolerability of pharmaceutical drugs.1,2 Such studies allow
for rigorous assessment of these parameters in controlled
settings that prevent potential confounds when observing a
drug’s effect(s).3 These studies, however, have important
characteristics that may limit the generalizability of results,
including evaluation of efficacy, safety, and/or tolerability in
select patient populations with well-defined and often limited
medical comorbidities. These include underrepresentation of
the elderly and women, patient selection bias, restrictions
regarding concomitant medications, and intensive medical
follow-up that is generally not possible in routine clinical
care.1,2,4 Such limitations have prompted the use of alter-
native complementary approaches to assess drug treatment
outcomes in a clinical practice setting,4 including the assess-
ment of medical claims data, establishment of patient
registries, patient surveys, and retrospective review of
patient charts from a clinical practice setting. Each of these
methods has been employed to evaluate the benefits and
risks associated with specific treatments for patients with
chronic hepatitis C virus (HCV) infection,5–11 thereby provid-
ing valuable information on factors influencing treatment
adherence, underrepresentation of patients in clinical stu-
dies, economic burden of treatment, management of patients
with HCV infection, and treatment outcomes.

The efficacy, safety, and tolerability of telaprevir, an NS3/
4A protease inhibitor, in combination with peginterferon alfa
and ribavirin (PR) have been evaluated in three randomized,
well-controlled, phase 3 clinical studies in patients with
genotype 1 chronic HCV infection. The ADVANCE12 and
ILLUMINATE13 studies enrolled treatment-naı̈ve patients,
and the REALIZE study14 enrolled patients who had not
achieved sustained virologic response (SVR) with prior
combination therapy with PR. Telaprevir administered in
combination with PR for 12 weeks, followed by 12 or 36
weeks of PR alone, was associated with significantly improved
SVR rates versus PR alone in treatment-naı̈ve (74%–79%
versus 46%) and previously treated (32%–86% versus 5%–
22%) patients.15 Adverse events (AEs) that occurred more
often (o5% higher frequency) with telaprevir and PR
compared with PR alone included rash (56% vs 34%,
respectively), fatigue (56% vs 50%), pruritus (47% vs
28%), nausea (39% vs 28%), anemia (36% vs 17%),
diarrhea (26% vs 17%), vomiting (13% vs 8%), hemorrhoids
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(12% vs 3%), anorectal discomfort (11% vs 3%), dysgeusia
(10% vs 3%), and anal pruritus (6% vs 1%).12,14,15 Serious
skin reactions, including drug reaction with eosinophilia and
systemic symptoms and Stevens-Johnson Syndrome, were
reported in ,1% of patients who received telaprevir and
PR.15 All three phase 3 studies of telaprevir were controlled,
with randomized, double-blind study designs, well-defined
inclusion and exclusion criteria, and careful patient follow-up,
and each study provided important data on treatment
response with telaprevir and PR for patients with HCV
infection. However, as with all randomized, controlled clinical
studies, the study designs inherently limit the generalizability
of the results to real-world clinical practice settings. In
particular, the rigorous entry criteria defined for these studies
excluded adolescents and patients older than 70 years, those
with human immunodeficiency virus or hepatitis B virus co-
infection, and those with blood chemistry and hematology
values that were outside normal limits.

To date, there is little information available regarding the
similarities and differences between patients enrolled in the
phase 3 studies of telaprevir and those receiving telaprevir in
a clinical practice setting. This post-marketing, retrospective
study reviewed patient charts obtained from academic and
community treatment centers and was conducted to evaluate
prespecified baseline characteristics and medical follow-up
data during the telaprevir treatment phase for patients in the
US treated with telaprevir and PR. While not designed to
make direct statistical comparisons, this study aimed to
assess general similarities and/or differences between the
patient populations in the phase 3 studies of telaprevir and
those patients treated with telaprevir in real-world clinical
practice settings since marketing approval was granted.

Methods

Study design

This retrospective study was conducted at four academic and
three community treatment centers in the US that were
selected based on physicians’ clinical experience and involve-
ment with research activities in chronic HCV infection,
geographic diversity, and the number of patient charts
available for review. Patient charts from academic centers
were provided by multiple physicians per site, whereas charts
from community centers were provided by a sole physician.
Originally, the study protocol planned for 50 consecutive
patient charts to be reviewed at each site. However, some
sites provided fewer charts than planned and others were
permitted to provide more charts to compensate. No site was
allowed to provide more than 70 consecutive charts.

The study was conducted in accordance with the current
Good Clinical Practice Guidelines of the International
Conference on Harmonization, the principles of the
Declaration of Helsinki, and local applicable laws and regula-
tions. The institutional review board (IRB) or independent
ethics committee of each participating center (Baylor
Research Institute IRB, Northwestern University Biomedical
IRB, Scripps Office for the Protection of Research Subjects
IRB, Temple University Office for Human Subjects Protections
IRB, and Western IRB) reviewed and approved the protocol
and its revisions. Because no procedures were performed on
patients and their personal information was de-identified, the
institutional review boards or independent ethics committees

of all participating centers waived the need for written
informed consent from the patients.

Inclusion criteria

Charts for the first 50 patients with genotype 1 chronic HCV
infection who received telaprevir and PR at one of seven US
treatment centers shortly after marketing approval of tela-
previr was granted were used (all patients began therapy
between May and September 2011). Some sites were
permitted to provide more charts (no more than 70 con-
secutive charts) to compensate for sites that provided fewer
than 50 charts. Patient charts were required to include
records for at least one dose of telaprevir with PR followed
by at least 12 weeks of follow-up. Charts from patients who
received treatment with telaprevir during participation in a
randomized clinical study were not included.

Data collection

Case report forms were provided to participating sites, and all
appropriate patient data were recorded on these forms. To
protect patient confidentiality, data collection was conducted
by study site personnel, as designated by the study sponsor,
who were trained by the developers of the case report form
on the collection of data. If any data required in the case
report form were not available for a given patient, this was
indicated on the case report form, and those charts were not
excluded because of missing data.

Baseline information collected from the patient charts,
when available, included sex, age, body mass index, race,
ethnicity, medical history, HCV infection history (time since
diagnosis, HCV genotype and viral load, interleukin 28B
[IL28B] genotype, stage of liver fibrosis, and response to
prior HCV treatment), as well as hematology and clinical
chemistry values and AEs at baseline and/or on treatment. In
some instances, baseline blood work was obtained as many
as three months prior to initiation of therapy.

Key on-treatment data extracted from the patient charts,
when available, included telaprevir dosing, including any
modifications for anemia, rash, pruritus, or anorectal adverse
events; PR dosing, including modifications based on the
above-listed events; transfusions or administration of ery-
thropoietin-stimulating agents; concomitant medications;
and AEs and serious AEs (SAEs). Modifications to telaprevir
and/or PR dosing were made at the discretion of the
treatment center. Data regarding hospitalizations, clinical
chemistry, hematology, and HCV RNA levels were also
collected, when available.

Available information for AEs, as interpreted by study site
personnel, included classification as serious or not serious,
dates of onset and resolution, severity, causal relation to
study drug(s), action taken, concomitant medications or
other treatments given, and outcomes as typically reported
during the conduct of clinical studies.

Pooled results from the phase 3 clinical studies of
telaprevir

Results from 1,797 treatment-naı̈ve and -experienced
patients who were assigned to 8 weeks (n5364; not an
approved treatment regimen) or 12 weeks (n51433;
approved treatment regimen) of treatment with telaprevir
and PR followed by 12 or 36 weeks of PR alone (total
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treatment duration of 24 or 48 weeks) were pooled, when
possible, from the three phase 3 studies of telaprevir. In these
phase 3 studies, telaprevir was administered at 750 mg every
8 hours; the peginterferon alfa-2a dose was 180 micrograms
per week, and the ribavirin dose was 1,000 mg per day
(patients weighing , 75 kg) or 1,200 mg per day (patients
weighing o 75 kg). The post hoc review of data for these
patients aimed to match information collected in the chart
review and included baseline demographic characteristics
(sex, age, body mass index, race, and ethnicity), medical
history, HCV infection history (time since diagnosis, HCV
genotype and baseline viral load, IL28B genotype, stage of
liver fibrosis at baseline, and response to prior HCV therapy),
as well as hematology and clinical chemistry values and AEs
at baseline and/or on treatment.

Data analysis

Whenever possible, general comparisons were made with
pooled data from the phase 3 studies of telaprevir, but no
statistical analyses were performed.

Results

In total, 338 patient charts containing records for patients
receiving telaprevir and PR with at least 12 weeks of follow-up
were included in the study. Of these, 210 (62%) charts were
from patients treated at academic treatment centers, and
128 (38%) were from patients treated at community treat-
ment centers. Of these 338 patients, 269 (79.6%) had
completed the recommended 12 weeks of treatment with
telaprevir and PR. The most common reason for treatment
discontinuation, which occurred in 69 (20.4%) patients, was
AEs (Table 1). Almost half of the discontinuations in the
clinical practice group (n532) were attributable to AEs.

Baseline and demographic characteristics of the patients
from clinical practice and patients from the phase 3 studies of
telaprevir are shown in Table 2. Patients included in the
clinical practice group had a mean age of 55 years, were
predominantly male (58.9%) and white (79.3%), and had

been diagnosed with HCV infection for a mean of nine years;
35.5% of patients had cirrhosis at baseline. Assessment of
HCV RNA genotype showed that genotype 1a was predomi-
nant (61.8%). Only 30.2% of patients in the clinical practice
group had data available for IL28B genotype (8.0% CC,
14.5% CT, and 7.7% TT). Medical comorbidities were
common, with hypertension (36.4%) and depression
(30.2%) being the two most frequently observed comorbid
conditions in this patient population (Table 3).

Of the 338 patients in the clinical practice group, 187
(55.3%) had been previously treated with PR therapy; of
those, 80 (23.7%) had a null response to prior treatment.
Most patient charts included information regarding the
frequency of telaprevir dosing; 257 (76.0%) and 73
(21.6%) patients received telaprevir three times daily and
twice daily, respectively.

Selected baseline hematology and clinical chemistry vari-
ables, including mean hemoglobin, albumin, total bilirubin
levels, platelet, and absolute neutrophil counts, are shown in
Table 4 for patients in the clinical practice group and in the
phase 3 studies of telaprevir. In the clinical practice group, 31
(9.2%) patients had baseline hemoglobin levels below the
lower limits required per protocol (130 g/L for males; 120 g/L
for females) for enrollment in the phase 3 studies of
telaprevir. The mean reductions in hemoglobin levels for
patients in the clinical practice group and in the phase 3
studies of telaprevir over the first 12 weeks of treatment are
shown in Fig. 1. Overall, mean reductions during the first four
weeks and the entire 12 weeks of treatment were similar. In
the clinical practice group, patients who began treatment with
telaprevir and PR with other baseline hematology and clinical
chemistry values below the per-protocol minimum criteria set
for the phase 3 studies of telaprevir were as follows: 18
(5.3%) patients with albumin levels ,33 g/L, 9 (2.7%)
patients with total bilirubin levels .38 mmol/L, 39 (11.5%)
patients with platelet counts ,90 6 109/L, 19 (5.6%)
patients with absolute neutrophil counts ,1.5 6 109/L, and
three (0.9%) patients with thyroid-stimulating hormone
levels .5.6 mIU/L (Table 4). Among patients who had plate-
let counts ,90 6 109/L, 11 (28.2%) had platelet counts ,60
6 109/L.

AEs experienced by at least 20% of patients are summar-
ized in Table 5. Overall, AEs were reported by 329 of the 338
(97.3%) patients in the clinical practice group. Four patients
in the clinical practice group experienced life-threatening AEs
(defined as a patient being at immediate risk of death from
the event as it occurred) that included hepatorenal syn-
drome, rectal cancer, and pneumonia in three patients (n51
each) and mental status change, respiratory distress, and
septic shock in one patient. Three (0.9%) of these four
patients died, with their deaths attributed separately to
pneumonia, septic shock, and hepatorenal syndrome.
Thirty-nine patients (11.5%) reported AEs rated as severe
in intensity, and the most common (occurring in o2 patients)
were anemia (n515, 4.4%), rash (n56, 1.8%), thrombocy-
topenia (n54, 1.2%), neutropenia (n52, 0.6%), pruritus
(n52, 0.6%), anxiety (n52, 0.6%), and syncope (n52,
0.6%). AEs experienced by o 20% of patients that occurred
at a rate of at least 5% higher in the clinical practice group
than the Phase 3 pooled data were anemia and dyspepsia.
Those that occurred at least 5% higher in the Phase 3 pooled
data than the clinical practice group were pruritus, headache,
pyrexia, and influenza-like illness. A total of 70 SAEs occurred
in 40 (11.8%) patients in the clinical practice group; 48 of

Table 1. Reasons for discontinuation of telaprevir-based treatment for
patients in the clinical practice group

Total Patients
(n5338)

Patients who completed 12
weeks of T/ PR, n (%)

269 (79.6)

Patients who discontinued
treatment, n (%)

69 (20.4)

Reason for treatment discontinuation, n (%)

Adverse event 32 (9.5)

Physician decision 18 (5.3)

Other 9 (2.7)

Patient refused further dosing 4 (1.2)

Lost to follow-up 3 (0.9)

Death 1 (0.3)

Noncompliance with study drug 1 (0.3)

Other noncompliance 1 (0.3)

PR, peginterferon and ribavirin.
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these SAEs were considered to be related to treatment in 31
(9.2%) patients. The most commonly reported SAEs were
anemia and rash, occurring in seven (2.1%) and six (1.8%)
patients, respectively (Table 6). There was also one (0.3%)
patient with an SAE of drug reaction with eosinophilia and
systemic symptoms; no SAEs of Stevens-Johnson syndrome
or toxic epidermal necrolysis were reported. Fifty-five percent

(n522) of the patients who experienced SAEs had documen-
ted baseline cirrhosis. SAEs were reported in 18% of patients
with documented cirrhosis at baseline. Hospitalizations dur-
ing the treatment period occurred in 38 (11.2%) patients; of
these hospitalizations, 26 were determined to be related to
telaprevir and PR treatment, with 11 due to the need for blood
transfusions.

Table 2. Patient baseline and demographic characteristics

Characteristic
Clinical practice group

(n5338)
Phase 3 pooled data

a

(n51797)

Prior therapy with PR, n (%)

Treatment naı̈ve 148 (43.8) 1267 (70.5)

Treatment experienced 187 (55.3) 530 (29.5)

Prior relapser 61 (18.0) 286 (15.9)

Partial responder 19 (5.6) 97 (5.4)

Null responder 80 (23.7) 147 (8.2)

Unknown response to PR 27 (8.0) 0

Unknown treatment experience 3 (0.9) 0

Mean age, years (SD) 55 (9.1) 49 (9.8)

Male, n (%) 199 (58.9) 1122 (62.4)

Mean BMI, kg/m2 (SD) 29 (5.9) 27 (5.3)

Race, n (%)

White 268 (79.3) 1565 (87.1)

Black 35 (10.4) 158 (8.8)

Other 27 (8.0) 61 (3.4)

Not collected per local regulations 7 (2.1) 13 (0.7)
b

Unknown 1 (0.3) 0

Ethnicity, n (%)

Hispanic or Latino 17 (5.0) 185 (10.3)

Not Hispanic or Latino 273 (80.8) 1599 (89.0)

Not collected per local regulations 43 (12.7) 13 (0.7)
b

Unknown 5 (1.5) 0

HCV genotype subtype, n (%)

1a 209 (61.8) 1103 (61.4)

1b 64 (18.9) 676 (37.6)

Unknown/other 65 (19.2) 18 (1.0)

IL28B genotype, n (%)

CC 27 (8.0) Only

CT 49 (14.5) partially

TT 26 (7.7) assessed

Unknown 236 (69.8)

Mean HCV RNA log10, IU/mL (SD) 6.2 (0.9) 6.4 (0.7)

Mean time since HCV diagnosis, years (SD) 9 (8.2) 7 (6.6)

Stage of fibrosis/cirrhosis, n (%)

No or minimal fibrosis 61 (18.0) 528 (29.4)

Portal fibrosis 59 (17.5) 705 (39.2)

Bridging fibrosis 56 (16.6) 317 (17.6)

Cirrhosis 120 (35.5) 247 (13.7)

Unknown 42 (12.4) 0

aIncludes patients who were assigned to 8 or 12 weeks of treatment with telaprevir in combination with peginterferon alfa and ribavirin.
bFrom the ILLUMINATE study.13

BMI, body mass index; HCV, hepatitis C virus; IL28B, interleukin 28B; N/A, not applicable; PR, peginterferon alfa and ribavirin; RNA, ribonucleic acid; SD, standard
deviation.
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Telaprevir treatment was interrupted in 17 (5%) patients in
the clinical practice group due to AEs. Telaprevir doses were
modified because of anemia in five (1.5%) patients, rash in 10
(3.0%) patients, pruritus in five (1.5%) patients, anorectal
disorder in zero patients, and other reasons in 20 (5.9%)
patients. Peginterferon doses were modified because of
anemia in 21 (6.2%) patients, rash in seven (2.1%) patients,
pruritus in 2 (0.6%) patients, anorectal disorder in one (0.3%)
patient, and other reasons in 57 (16.9%) patients. Ribavirin
doses were modified due to anemia in 153 (45.3%) patients,
rash in 21 (6.2%) patients, pruritus in seven (2.1%) patients,
anorectal disorder in three (0.9%) patients, and other reasons
in 39 (11.5%) patients. During treatment with telaprevir and
PR, 114 (33.7%) and 23 (6.8%) patients received erythro-
poietin and blood transfusions, respectively.

Discussion

This retrospective study of real-life clinical patients who
received telaprevir and PR for chronic HCV infection provides
valuable insight into the baseline characteristics and safety

and tolerability outcomes of the population of treated patients
that may not be represented within the controlled setting of a
randomized study. The composite baseline patient profiles in
this current study may be considered more difficult to treat
than those in the phase 3 studies, as many patients were
older (mean age, 55 vs 49 years), a greater proportion had
cirrhosis (36% vs 14%), and more patients were treatment
experienced (55% vs 29%). In addition, a substantial
percentage of patients treated with telaprevir and PR in the
clinical practice group would not have met the per-protocol
minimum baseline clinical chemistry and hematology criteria
for inclusion in the phase 3 studies. Although this would
suggest that such patients may have been excluded from the
phase 3 studies, it is important to note that there were
occasional protocol deviations in the phase 3 studies regard-
ing clinical chemistry and hematology inclusion criteria. In the
clinical practice group, the treatment of patients with
relatively low levels of hemoglobin, platelets, and albumin
suggests that physicians in clinical practice may feel an
urgency to treat these patients. Additionally, patients
included in the current study had comorbid conditions,
including depression, hypothyroidism, asthma, thrombocy-
topenia, and esophageal varices, which potentially could have
excluded them from participation in the phase 3 studies of
telaprevir. Many of these observed differences in patient
characteristics likely contributed to some of the differences
observed in rates of AEs, particularly anemia.

Since the approval of telaprevir in 2011, telaprevir-based
therapy has been purported to be less well tolerated than was
expected given the data from the phase 3 studies. In the
current study, almost 80% of patients completed the
recommended 12-week period of telaprevir and PR treat-
ment, with 10% of patients discontinuing treatment because
of an AE. This suggests that AEs experienced by patients in a
clinical practice setting were generally manageable, and most
of the reported AEs were characterized as mild or moderate.
Anemia, rash, and pruritus were among the most common
AEs associated with the use of telaprevir, which is consistent
with data from the phase 3 studies.12–14 The incidence of
pruritus, headache, pyrexia, and influenza-like illness was
higher in patients in the phase 3 studies, while the incidence
of anemia and dyspnea was higher in patients in the clinical
practice group. While 60% of clinical practice patients
experienced anemia as an AE, 33% of patients did so in the
phase 3 studies. However, the proportion of patients who
reported anemia as an SAE was similar between both groups
(2.1% in the clinical practice group vs 1.8% in the phase 3
studies). In addition, while the pattern of reduction in
hemoglobin levels during telaprevir treatment was similar
between both groups, the mean levels were lower in patients
in the clinical practice group.

It appears that incident anemia was managed successfully
in most cases with ribavirin dose reductions and erythropoie-
tin supplementation; blood transfusions were thought to be
necessary occasionally. Relatively few SAEs (n515) were
associated with anemia, pruritus, or rash.

In the clinical practice group, 35.5% of patients had
cirrhosis at baseline. Of the 40 patients who reported SAEs,
more than half had existing cirrhosis. The increased rate of
SAEs observed in patients with cirrhosis is consistent with
preliminary findings from the French Compassionate Use of
Protease Inhibitors in Cirrhosis (CUPIC) study, an indepen-
dent patient registry established in Europe to observe
patients undergoing HCV treatment in the clinical setting.10,16

Table 3. Comorbid medical conditions reported in o5% of patients in
either the retrospective study or in the phase 3 studies

Condition, n (%)

Clinical
practice group

(n5338)

Phase 3
pooled dataa,b

(n51267)

Hypertension 123 (36.4) 288 (22.7)

Depression 102 (30.2) 217 (17.1)

Gastroesophageal reflux
disease

50 (14.8) 142 (11.2)

Anxiety 49 (14.5) 113 (8.9)

Insomnia 34 (10.1) 180 (14.2)

Hepatic cirrhosis 34 (10.1) 5 (0.4)

Hypothyroidism 31 (9.2) 53 (4.2)

Asthma 24 (7.1) 53 (4.2)

Thrombocytopenia 24 (7.1) 10 (0.8)

Diabetes mellitus 23 (6.8) 46 (3.6)

Obesity 23 (6.8) 33 (2.6)

Arthritis 20 (5.9) 48 (3.8)

Esophageal varices 18 (5.3) 8 (0.6)

Back pain 17 (5.0) 120 (9.5)

Fatigue 10 (3.0) 104 (8.2)

Hemorrhoids 10 (3.0) 67 (5.3)

Seasonal allergy 8 (2.4) 94 (7.4)

Hysterectomy 8 (2.4) 66 (5.2)

Arthralgia 6 (1.8) 102 (8.1)

Headache 4 (1.2) 94 (7.4)

Drug hypersensitivity 3 (0.9) 83 (6.6)

Drug abuse 10 (3.0) 94 (7.4)

aIncludes patients who were assigned to 8 or 12 weeks of treatment with
telaprevir and peginterferon alfa and ribavirin.
bIncludes data for treatment-naı̈ve patients enrolled in the ADVANCE and
ILLUMINATE studies only. Data for treatment-experienced patients enrolled in
the REALIZE study were excluded because the source data collection and
dictionary encoding methods for comorbid medical conditions were different for
the REALIZE study, resulting in different classifications for the medical conditions
and preventing pooling of the data.
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In the HCV-TARGETstudy, a similar registry established in the
US, patients with cirrhosis were at increased risk for
discontinuing treatment early because of AEs.6,17 These data
highlight the need for careful and routine monitoring of
patients with cirrhosis in the clinical setting.

Although an attempt was made to collect available data
with respect to on-treatment efficacy outcomes, an insuffi-
cient number of patients had been assessed at the relevant

time points or had an incomplete history for treatment
outcomes, which prevented analysis and interpretation of
the data. However, the CUPIC study in Europe10 and the HCV-
TARGET study in the US6,17,18 have been designed to collect
data regarding on-treatment efficacy outcomes in the clinical
setting.

Retrospective reviews of patient charts provide informa-
tion from readily accessible, existing data, are relatively

Table 4. Selected mean baseline hematology and clinical chemistry variables

Variable
Clinical practice group

(n5338)
Phase 3 pooled dataa

(n51797)

Hemoglobin, g/L

n 299 1795

Mean (SD) 144 (16.2) 150 (13.0)

Minimum, maximum 49, 184 105, 228

Patients with levels , per-protocol requirement for phase 3 study entry,b

n (%)
31 (9.2) N/A

Albumin, g/L

n 287 1797

Mean (SD) 40 (4.7) 44 (3.1)

Minimum, maximum 12, 50 32, 52

Patients with levels , per-protocol requirement for phase 3 study entry,c

n (%)
18 (5.3) N/A

Total bilirubin, mmol/L

n 285 1797

Mean (SD) 14 (10.3) 10 (5.0)

Minimum, maximum 3, 128 2, 50

Patients with levels . per-protocol requirement for phase 3 study entry,d

n (%)
9 (2.7) N/A

Platelet count, 109/L

n 296 1790

Mean (SD) 174 (72.5) 238 (73.0)

Minimum, maximum 39, 500 82, 655

Patients with levels , per-protocol requirement for phase 3 study entry,e

n (%)
39 (11.5) N/A

Absolute neutrophil count, 109/L

n 257 1794

Mean (SD) 3 (1.3) 4 (1.4)

Minimum, maximum 1, 8 1, 17

Patients with levels , per-protocol requirement for phase 3 study entry,f

n (%)
19 (5.6) N/A

Thyroid stimulating hormone, mIU/L

n 166 1797

Mean (SD) 2 (7.3) 2 (1.0)

Minimum, maximum 0, 95 0, 13

Patients with levels . per-protocol requirement for phase 3 study entry,g

n (%)
3 (0.9) N/A

aIncludes patients who were assigned to 8 or 12 weeks of treatment with telaprevir in combination with peginterferon alfa and ribavirin.
bPer-protocol requirement for phase 3 study entry: o130 g/L (males); o120 g/L (females)
cPer-protocol requirement for phase 3 study entry: o33 g/L
dPer-protocol requirement for phase 3 study entry: f38 mmol/L
ePer-protocol requirement for phase 3 study entry: o906109/L
fPer-protocol requirement for phase 3 study entry: o1.56109/L
gPer-protocol requirement for phase 3 study entry: f5.6 mIU/L
N/A, not applicable; SD, standard deviation.
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inexpensive to conduct, may be important in hypothesis
generation for prospective studies, and may allow the study
of rare occurrences or conditions where there is a long latency
period between exposure and disease. However, limitations
inherent to retrospective studies include incomplete docu-
mentation, problems in interpreting and verifying information
(e.g., differences in terminology used by clinicians), variance
in the quality of information as recorded by clinicians, and
difficulty in determining cause and effect between treatment
exposure and outcomes.19,20 The current study was per-
formed at only seven sites that, despite the diversity in
physicians’ clinical experience and involvement with research
activities in chronic HCV infection, the geography, and the

number of patient charts available for review, may not fully
represent all treatment centers in which patients with chronic
HCV infection are treated. Additionally, patients included in
the clinical practice group were not randomly selected. Data
were collected by site personnel who were trained by the
developers of the case record form to record all appropriate
patient data. However, uniform approaches of data entry may
not have occurred at all sites, and charts did not always
contain complete patient information, resulting in some
missing data. For example, while obesity was reported as a
comorbidity in 6.8% of patients in the clinical practice group,
the mean body mass index was 29 kg/m2, highlighting the
lack of uniformity in approaches to data entry. In some
instances, baseline blood work was obtained as many as
three months prior to the initiation of therapy. Furthermore,
while most sites were associated with academic hospitals,

Fig. 1. Mean reductions in hemoglobin levels during telaprevir-based treatment. Data for patients in the clinical practice group and in the phase 3 studies
of telaprevir are plotted together for illustrative purposes; however, no statistical analyses were performed for comparison. aIncludes patients who were
assigned to 8 or 12 weeks of treatment with telaprevir in combination with peginterferon alfa and ribavirin. BL, baseline.

Table 5. Adverse events experienced by o20% of patients in either the
retrospective study or phase 3 studies during telaprevir-based treatment

Event, n (%)

Clinical
practice group

(n5338)

Phase 3
pooled data

a

(n51797)

Any AE 329 (97.3) 1773 (98.7)

Anemia 204 (60.4) 590 (32.8)

Fatigue 181 (53.6) 998 (55.5)

Nausea 147 (43.5) 704 (39.2)

Rash 122 (36.1) 597 (33.2)

Pruritus 98 (29.0) 840 (46.7)

Dyspnea 76 (22.5) 242 (13.5)

Diarrhea 75 (22.2) 458 (25.5)

Insomnia 74 (21.9) 458 (25.5)

Headache 54 (16.0) 657 (36.6)

Pyrexia 40 (11.8) 392 (21.8)

Influenza-like illness 14 (4.1) 516 (28.7)

aIncludes patients who were assigned to 8 or 12 weeks of treatment with
telaprevir in combination with peginterferon alfa and ribavirin.
AE, adverse event.

Table 6. Serious adverse events during telaprevir-based treatment
experienced by o0.5% of patients in either the retrospective study or
in the phase 3 studies

Event, n (%)

Clinical
practice group

(n5338)

Phase 3
pooled data

a

(n51797)

Patients with any SAEs 40 (11.8) 99 (5.5)

Anemia 7 (2.1) 33 (1.8)

Rash 6 (1.8) 6 (0.3)

Syncope 3 (0.9) 2 (0.1)

Anxiety 2 (0.6) 0

Dehydration 2 (0.6) 2 (0.1)

Fatigue 2 (0.6) 0

Hypokalemia 2 (0.6) 0

Pruritus 2 (0.6) 2 (0.1)

aIncludes patients who were assigned to 8 or 12 weeks of treatment with
telaprevir in combination with peginterferon alfa and ribavirin.
SAE, serious adverse event.
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which are more likely to test for IL28B genotype and HCV
subtype, only a few charts included test results for IL28B
genotype (30.2%), and the HCV 1 subtype was unknown in
approximately 18% of patients. The limitations of obtaining
these data highlight the variance in the types and quality of
information recorded by clinicians, as well as the lack of a
standardized approach in collecting such information. Lastly,
while general comparisons were made between chart review
data from the clinical practice group and the pooled data from
the phase 3 studies of telaprevir, no statistical analyses were
performed, as direct comparisons cannot be made between
studies that were conducted at different times, with different
levels of rigor, and not designed in advance with the intent to
demonstrate differences.

Conclusions

This retrospective study of real-life patients with chronic HCV
infection treated with telaprevir provides insight into baseline
patient demographics and clinical characteristics, as well as
dosing and safety and tolerability profiles for telaprevir-based
treatment in clinical practice settings. Compared to the phase
3 studies, in clinical practice, the composite baseline patient
profiles were considered more difficult to treat and anemia
was reported twice as often. AEs led to discontinuation of
treatment in 10% of patients, suggesting that AEs experi-
enced by patients in a clinical setting are generally manage-
able. Findings from this study complement those reported
from rigorous, randomized controlled studies with telaprevir-
based treatment and provide a general assessment of the
similarities and/or differences between patients from the
phase 3 studies of telaprevir and those treated with telaprevir
in real-world clinical practice. Treatment with telaprevir-
based regimens should be individualized based on both
clinical practice observations and data from randomized
controlled studies.
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