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Abstract

A 66-year-old, interferon-ineligible, treatment-naive
man who was diagnosed with chronic hepatitis C due to
hepatitis C virus genotype 1b began combination therapy
with daclatasvir and asunaprevir. On day 14 of treatment,
hepatic reserve and renal function deterioration was
observed, while his transaminase levels were normal.
Both daclatasvir and asunaprevir were discontinued on
day 18 of treatment, because the patient complained of
dark urine and a rash on his trunk and four limbs. After
discontinuing antiviral therapy, the abnormal laboratory
finding and clinical manifestations gradually improved,
without recurrence. Our case fulfilled the diagnostic
criteria of probable drug reaction with eosinophilia and
systemic symptom (DRESS) syndrome. Despite the
18-d treatment, sustained virological response 12 was
achieved. Based on the clinical course, we concluded that
there was a clear cause-and-effect relationship between
the treatment and adverse events. To our knowledge,
this patient represents the first case of probable DRESS
syndrome that includes concomitant deterioration of
hepatic reserve and renal function due to combination
therapy with daclatasvir and asunaprevir, regardless of
normalization of transaminase levels. Our case suggests
that we should pay attention not only to the transaminase
levels but also to allergic symptoms associated with organ
involvement during combination therapy with daclatasvir
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and asunaprevir.
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Core tip: Oral combination therapy with daclatasvir
and asunaprevir for chronic hepatitis C demonstrates a
relatively favorable safety profile. Although the incidence
of hyperbilirubinemia, hypoalbuminemia, and a decreased
prothrombin activity have been reported, as well as renal
damage, concomitant deterioration of hepatic reserve
and renal function without transaminase elevations have
not been reported. We observed probable drug reaction
with eosinophilia and systemic symptom syndrome,
including concomitant deterioration of hepatic reserve
and renal function due to the combination therapy,
regardless of normalized transaminase levels. Thus,
our case highlights the importance of paying attention
not only to transaminase levels but also to the allergic
symptoms associated with organ involvement during
combination therapy.
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INTRODUCTION

Combination therapy with daclatasvir and asunaprevir
has been approved as oral antiviral therapy for chronic
hepatitis C due to hepatitis C virus (HCV) genotype
1b. This new type of therapy resulted in a sustained
virological response (SVR) rate of over 80% after 24 wk
of therapy for chronic hepatitis C patients with genotype
1b™?, In Japan, combination therapy with daclatasvir
and asunaprevir has been recommended for interferon-
ineligible patients based on the Japan Society of
Hepatology guidelines for managing HCV infection®..

One of the most frequent adverse events during
combination therapy with daclatasvir and asunaprevir
is elevated alanine aminotransferase (ALT) levels. In
an open-label trial of oral antiviral therapy conducted
in Japan™*°!, ALT elevations occurred in 17.6% of
the patients treated with a combination of daclatasvir
and asunaprevir. The incidence of hyperbilirubinemia,
hypoalbuminemia or prothrombin activity decrease,
which reflect deteriorated hepatic reserve®®, were
3.9%, 1.2% or 0.8%, respectively™*?!. The incidence
of renal damage was 0.4%"**!, However, concomitant
deterioration of hepatic reserve and renal function
without transaminase elevations has not been reported.
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Here, we report a case of chronic hepatitis C with
concomitant deterioration of hepatic reserve and renal
function that fulfilled the diagnostic criteria of probable
drug reaction with eosinophilia and systemic symptom
(DRESS) syndrome™ due to combination therapy with
daclatasvir and asunaprevir. We got written informed
consent from the patient in advance.

CASE REPORT

A 66-year-old man, diagnosed with chronic hepatitis
C (genotype 1b) at the age of 50, was started on a
scheduled 24-wk course of daclatasvir and asunaprevir
for elevated transaminase levels. The patient suffered
from a duodenal ulcer, bronchial asthma, hypertension
and cerebral hemorrhage. He had undergone antihy-
pertensive therapy with nifedipine and olmesartan for
5 years. These drugs were maintained throughout the
antiviral treatment. No relevant family history was noted.
The patient did not have a past history or predisposing
factors for liver disease, except for chronic hepatitis C.
He had no history of drug allergies, although he did have
bronchial asthma. Combination therapy with daclatasvir
(60 mg once daily) and asunaprevir (100 mg twice daily)
was selected because the patient was both interferon-
ineligible and interferon-naive due to his past history of
hypertension and cerebral hemorrhage. A V1701 mutation
in the NS3 lesion was detected by direct sequencing prior
to the therapy. Before beginning therapy, the following
measurements were noted: serum ALT, 57 IU/L; total
bilirubin, 0.5 mg/dL; albumin, 4.1 g/dL; creatinine, 0.7
mg/dL; prothrombin activity, 102%; total white cell
count, 5000/uL (eosinophils 150/uL); platelet count, 11.1
x 10%/uL; C-reactive protein, < 0.1 mg/dL, and HCV
RNA, 5.9 Log IU/mL.

On day 14 of treatment, the patient’s laboratory
findings showed concomitant deterioration of hepatic
reserve and renal function, without any subjective
symptoms. Although the ALT level had decreased to
22 IU/mL, serum total bilirubin had worsened to 1.9
mg/dL, albumin to 3.3 g/dL, creatinine to 1.4 mg/dL,
prothrombin activity to 66.4%, total white cell count to
12130/uL (eosinophils 121/ulL), platelet count to 7.9 x
10*/uL and C-reactive protein to 3.5 mg/dL (Table 1).
Abdominal ultrasonography revealed splenomegaly,
which was not present before the therapy. There was
no evidence of biliary obstruction. Daclatasvir and
asunaprevir were continued. The patient complained of
headache, dark urine and a partly fused erythematous
rash on his trunk and four limbs on day 18 of treat-
ment. In view of the skin lesions, a dermatologist
diagnosed the skin rash as a drug eruption or untypical
urticarial lesion (Figure 1), although the patient’s
vital signs were normal: temperature 36.5 °C, blood
pressure 121/58 mmHg and heart rate 72/min. Both
daclatasvir and asunaprevir were discontinued based
on the dermatologist’s advice and the patient’s request,
and an antihistamine was administered for 2 wk. When
observed on day 21 of the initiation of treatment,

December 16, 2015 | Volume 3 | Issue 12 |



Suga T et al. Adverse events during interferon-free therapy

Table 1 Laboratory findings before antiviral therapy and at the onset of adverse events

On day 14 of antiviral therapy

Virological analysis before antiviral therapy

Hematology Virus markers Virus marker
WBC (uL) 12130  IgM-HAV Ab ) HCV RNA (Log IU/mL) 5.9
Neutrophils (%) 82 HBs Ag )
Lymphocytes (%) 10 IgM-HBc Ab ©) Drug resistant variants
Monocytes (%) 6 HBV DNA ) NS3/V36A -)
Eosinophils (%) 1 IgA-HEV Ab -) NS3/T54A )
RBC (uL) 4000000 IgM-HSV Ab ) NS3/T54S )
Hb (g/dL) 132 IgG-HSV Ab +) NS3/Q80L )
Plt (uL) 79000 IgM-HHV6 Ab ) NS3/Q80R )
IgG-HHV6 Ab *+) NS3/R155K O]
Blood chemistry IgM-CMV Ab ) NS3/R155Q )
TP (g/dL) 74 1gG-CMV Ab +) NS3/R155T )
Albumin (g/dL) 33 IgM-EBV VCA Ab ) NS3/A156S )
T-Bil (mg/dL) 1.9 IgG-EBV VCA Ab +) NS3/A156T )
D-Bil (mg/dL) 0.7 EBNA Ab +) NS3/A156V )
AST (IU/L) 15 NS3/D168A )
ALT (IU/L) 22 Endocrine NS3/D168E @)
ALP (IU/L) 284 TSH (pIU/mL) 17  NS3/D168H )
y-GTP (IU/L) 33 T3 (pg/mL) 2.81 NS3/D168T )
LDH (IU/L) 147 {T4 (ng/dL) 11  NS3/D168V )
ChE (IU/L) 257 NS3/V1701 +)?
T. Chol (mg/dL) 126  Serology NS5A /L31F -)
BUN (mg/dL) 28 IgA (mg/dL) 130 NS5A/L31M )
Cr (mg/dL) 14 IgE (mg/dL) 526 NS5A/L31V )
UA (mg/dL) 54 IgG (mg/dL) 2225 NS5A/Y93H @)?
CPK (IU/L) 60 IgM (mg/dL) 104
CRP (mg/dL) 35 RF ()
BNP (pg/mL) 201 ANA x40 (+)
Fe (ug/dL) 123 AMA )
Ferritin (ng/mL) 115 ASMA -)
Hyaluronic acid' (ng/mL) 179
Collagen-4' (ng/mL) 298  Tumor markers
PIVKA-2 (mAU/mL) 19
Blood coagulation AFP (ng/mL) 6.6
PT (%) 66.4
PT-INR 1.22 DLST
Daclatasvir -)
Asunaprevir -)

'Hyaluronic acid and collagen-4 were measured before antiviral therapy. Drug resistant variants in the NS3 and NS5A regions were
measured by invader method; D168E and Y93H mutations were not detected by direct sequencing. Only V1701 was detected by
direct sequencing. y-GTP: y-glutamyl transpeptidase; Ab: Antibody; AFP: a-fetoprotein; Ag: Antigen; ALP: Alkaline phosphatase;
ALT: Alanine aminotransferase; AMA: Antimitochondrial antibody; ANA: Antinuclear antibody; ASMA: Antismooth muscle
antibody; AST: Aspartate aminotransferase; BNP: Brain natriuretic polypeptide; BUN: Blood urea nitrogen; ChE: Cholinesterase;
CMV: Cytomegalovirus; CPK: Creatine phospho kinase; CRP: C-reactive protein; D-Bil: Direct bilirubin; DLST: Drug-induced
lymphocyte stimulation test; EBNA: Epstein-Barr virus nuclear antigen; EBV: Epstein-Barr virus; fT3: Free triiodothyronine;
fT4: Free thyroxine; HAV: Hepatitis A virus; Hb: Hemoglobin; HBc: Hepatitis B virus core; HBs: Hepatitis B virus surface; HBV:
Hepatitis B virus; HCV: Hepatitis C virus; HEV: Hepatitis E virus; HHV: Human herpes virus; HSV: Herpes simplex virus; Ig:
Immunoglobulin; INR: International normalized ratio; LDH: Lactic dehydrogenase; PIVKA: Protein induced by vitamin K absence
or antagonist; Plt: Platelets; PT: Prothrombin time; RBC: Red blood cell; RF: Rheumatoid factor; T-Bil: Total bilirubin; T.Chol: Total
cholesterol; TP: Total protein; TSH: Thyroid stimulating hormone; UA: Uric acid; WBC: White blood cell.

the clinical manifestations had disappeared, and the
laboratory findings had returned to normal ranges,
except for the serum albumin (3.4 g/dL), prothrombin
activity (74.5%) and eosinophilia (2673/uL) levels.
These measurements also returned to normal ranges,
until day 35 of the initiation of treatment. On day
42 of the initiation of treatment, molecular biological
analysis detected Epstein-Barr virus (EBV) DNA but
not human herpesvirus (HHV)-6 and HHV-7 DNA in
the serum. Although daclatasvir and asunaprevir were
discontinued on day 18 of treatment, SVR 12 was

Roishidenge ~ WJCC | www.wjgnet.com

1007

achieved (serum HCV RNA was negative after 12 wk
of treatment). The clinical course of our case and the
time course for the critical laboratory values are shown
in Figure 2 and Table 2, respectively.

DISCUSSION

Here, we described a case of deteriorated hepatic reserve
and renal function during combination therapy with
daclatasvir and asunaprevir, regardless of normalized
transaminase levels at the development of the symptoms.
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Table 2 Time course of critical laboratory values

Before antiviral Day 14 of = Day 21 of the initiation of treatment (day 3  Day 35 of the initiation of treatment (day
therapy treatment after discontinuation of the treatment) 17 after discontinuation of the treatment)
Hematology
WBC (uL) 5000 12130 7800 5950
Neutrophils (%) 82 E5) 47
Lymphocytes (%) 10 26 43
Monocytes (%) 6 6 7
Eosinophils (%) 1 2 3
PIt (uL) 111000 79000 130000 115000
Blood chemistry
Albumin (g/dL) 41 33 34 42
T-Bil (mg/dL) 0.5 1.9 0.4 0.5
D-Bil (mg/dL) 0 0.7 0.1 0.1
AST (IU/L) 57 15 17 28
ALT (IU/L) 57 22 18 23
ChE (IU/L) 311 257 204 276
T. Chol (mg/dL) 170 126 140 179
BUN (mg/dL) 13 28 6 16
Cre (mg/dL) 0.7 14 0.6 0.8
CRP (mg/dL) 0.1 35 0.6 0
Blood coagulation
PT (%) 102 66.4 74.5 95.5
PT-INR 1.01 1.22 1.16 1.04

WBC: White blood cell; Plt: Platelets; PT: Prothrombin time; T-Bil: Total bilirubin; T. Chol: Total cholesterol; CRP: C-reactive protein; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; ChE: Cholinesterase; BUN: Blood urea nitrogen; D-Bil: Direct bilirubin; INR: International normalized ratio.

Figure 1 Skin rash on the patient’s trunk on day 18 of the treatment with
daclatasvir and asunaprevir.

The decreased cholinesterase and total cholesterol
values were also consistent with deteriorated hepatic
reserve!'®'!), Drug-induced liver injury generally results in
abnormal biochemical liver tests, including transaminase
or alkaline phosphatase!™®. In our case, the normal values
of transaminase and alkaline phosphatase did not fulfill the
diagnostic criteria of drug-induced liver injury. However,
the dlinical course was similar to that of drug-induced liver
injury, key elements of which are drug exposure preceding
the onset of liver injury, the exclusion of underlying liver
disease, including obstructive jaundice, and improvement
after discontinuing the drug!*"’\, Because there have
been case reports showing severe liver injury or
hepatic decompensation during the therapy of direct-
acting antivirals, including telaprevirt™” or simeprevir*”,
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Figure 2 Clinical course of a patient with concomitant deterioration of
hepatic reserve and renal function due to combination treatment with
daclatasvir and asunaprevir. HCV: Hepatitis C virus; EBV: Epstein-Barr virus.

daclatasvir or asunaprevir may also induce liver injury,
with deteriorated hepatic reserve.

The present case also demonstrated renal damage
and rash on the trunk and four limbs, which were
accompanied by inflammatory reaction and eosinophilia
after starting therapy, thereby indicating the possibility
of drug-induced hypersensitivity syndrome (DIHS). The
patient’s atopic background, including bronchial asthma,
was also a risk factor of drug allergy™®. In fact, a case
associated with DIHS during combination therapy with
daclatasvir and asunaprevir has been reported™”, The
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renal damage was not due to dehydration or urinary
tract infection; thus, organ involvement associated
with a series of symptoms was considered. Rapidly
enlarging rash and deteriorating hepatic reserve, as well
as eosinophilia and EBV reactivation'®, are the typical
hallmark features of DIHS, which might be responsible
for the pathophysiology in our case. However, the lack of
fever, lymphadenopathy, and HHV-6 reactivation were
inconsistent with DIHS. Thus, our case did not fulfil the
diagnostic criteria of even atypical DIHS, according to
the diagnostic criteria of DIHS!®\. During this therapy,
our case was fundamentally different from the case
associated with DIHS"”! because our patient did not have
lymphadenopathy, fever, ALT elevation but had other
organ involvement, such as renal damage.

However, as a severe, adverse, drug-induced rea-
ction, DRESS syndrome is similar to DIHS. DRESS
syndrome is characterized by a delayed onset, usually
2-6 wk after the initiation of drug therapy, as well as the
possible persistence or aggravation of symptoms, despite
the discontinuation of the causative drug; severe skin
eruption, fever, hematologic abnormalities (eosinophilia
or atypical lymphocytes) and internal organ involvement
are also associated with DRESS syndrome. In this case,
the patient showed eosinophilia (more than 1500/puL,
with a DRESS score of 2), and skin rash (more than
50%), which were indicative of DRESS; in addition,
there was liver and kidney involvement and the absence
of other potential causes (each with a DRESS score of
1). There were no enlarged lymph nodes or atypical
lymphocytes, and the skin biopsy was not performed,
thus each received a DRESS score of 0, and high fever
was not observed (less than 38.5 °C, with a DRESS score
of -1). However, the resolution within 15 d is uncertain.
If we estimate this evaluation item at a score of -1, the
score of our case was at least 5; therefore, our case
was considered to be a probable case, according to the
RegiSCAR scoring system™. The possible mechanisms
of the DRESS syndrome are detoxification defects,
which can lead to reactive metabolite formation and
subsequent immunological reactions, slow acetylation,
and reactivation of human herpesvirus, including EBV,
HHV-6 and -7,

Both daclatasvir and asunaprevir are metabolized by
CYP3A, and asunaprevir is a substrate of OATP1B11%,
CYP3A activity and OATP1B1 activity are known to be
decreased in advanced liver disease and cirrhosis*"*?.
Prior to antiviral therapy, the platelet count, hyaluronic
acid and type IV collagen levels suggested hepatic
fibrosis in our case®?*. Moreover, nifedipine (one of the
concomitant drugs) is metabolized by CYP3A and, thus,
may compete against daclatasvir and asunaprevir as the
substrate. Another concomitant drug, olmesartan, is a
substrate of OATP1B1 and, thus, may compete against
daclatasvir and asunaprevir as the substrate. Drug
interactions may also increase the blood concentration
of daclatasvir and asunaprevir. Therefore, higher blood
levels of daclatasvir or asunaprevir (based on low
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hepatic metabolic ability) might cause unexpected
adverse events. Indeed, in our case, the achievement
of SVR12 supported this hypothesis. As a combination
therapy, daclatasvir and asunaprevir are also approved
in compensated cirrhosis patients (Child-Pugh A), and
careful observation is particularly needed for these
patients.

Based on the decreased prothrombin activity and
platelet count, disseminated intravascular coagulopathy
(DIC) was a differential diagnosis in our case. Unfor-
tunately, we did not measure the fibrin degradation
products, D-dimer, and fibrinogen levels at the onset of
the deteriorated laboratory data. According to the ISTH
Diagnostic Scoring System for DIC, the score in our case
was considered to be 5, at most. Thus, we think that
overt DIC was a possible but not the probable diagnosis.

In summary, we experienced an unusual case of
probable DRESS syndrome due to combination therapy
with daclatasvir and asunaprevir. We should pay attention
not only to the transaminase levels but also to the allergic
symptoms associated with organ involvement during
combination therapy with daclatasvir and asunaprevir.

COMMENTS

Case characteristics
Dark urine and a rash on his trunk and four limbs.

Clinical diagnosis
Drug reaction with eosinophilia and systemic symptom (DRESS) syndrome due
to combination therapy with daclatasvir and asunaprevir.

Differential diagnosis
The ISTH Diagnostic Scoring System for disseminated intravascular coagulopathy
and diagnostic criteria of drug-induced hypersensitivity syndrome.

Laboratory diagnosis
Blood drawing and urine collection showed that hepatic reserve and renal
function deterioration, eosinophilia and dark urine, respectively.

Imaging diagnosis
Inspection of skin and photographic evidence of a skin rash.

Treatment
Both daclatasvir and asunaprevir were discontinued and an antihistamine was
administered for 2 wk.

Related reports
The reference #1 for the understanding of combination therapy with daclatasvir
and asunaprevir, and #9 for the understanding of The DRESS syndrome.

Term explanation

DRESS syndrome: DRESS syndrome is characterized by a delayed onset, usually
2-6 wk after the initiation of drug therapy, as well as the possible persistence
or aggravation of symptoms, despite the discontinuation of the causative drug;
severe skin eruption, fever, hematologic abnormalities (eosinophilia or atypical
lymphocytes) and internal organ involvement are also associated with DRESS
syndrome.

Experiences and lessons
We should pay attention not only to the transaminase levels but also to the
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allergic symptoms associated with organ involvement during combination
therapy with daclatasvir and asunaprevir.

Peer-review
Itis a very interesting and well explained case worth sharing with the scientific
community.
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