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Abstract

We report a case of pericarditis and chronic inflam-
matory demyelinating polyneuropathy with biological
signs of a lupus-like syndrome due to pegylated inter-
feron alfa-2a therapy during treatment for chronic hepa-
titis C. The patient developed moderate weakness in
the lower limbs and dyspnea. He was hospitalized for
congestive heart failure. An electrocardiogram showed
gradual ST-segment elevation in leads Vi through Ve
without coronary artery disease. A transthoracic cardiac
ultrasonographic study revealed moderate pericardial
effusion with normal left ventricular function. Anti-
DNA antibody and anti-ds DNA IgM were positive.
Neurological examination revealed a symmetrical predo-
minantly sensory polyneuropathy with impairment of
light touch and pin prick in globe and stoking-like dis-
tribution. Treatment with prednisolone improved the
pericarditis and motor nerve disturbance and the treat-
ment with intravenous immunoglobulin improved the
sensory nerve disturbance.
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INTRODUCTION

Therapy with interferon alpha is widely accepted for the
treatment of chronic hepatitis C. Secondary effects on the
cardiovascular and neurological systems are rare. Acute
pericarditis complicating interferon therapy has been de-
scribed previouslyll’sj. Some reported interferon-related
peripheral neuropathy®”.

We report a case of acute pericarditis and chronic in-
flammatory demyelinating polyneuropathy (CIDP) with
biological signs of a lupus-like syndrome during the treat-
ment of hepatitis C infection in which standard dosage
levels of pegylated interferon alfa-2a (PEG-IFN-2a) were
used. We also review interferon alpha therapy and hepa-
titis C virus side effects on the cardiovascular and neuro-
logical systems.

CASE REPORT

In November 2009, a 67 yeat old man was referred to our
hospital because of hepatitis C virus (HCV) infection.
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Chronic active hepatitis C without signs of fibrosis was
diagnosed. Chronic HCV serology was positive while
HBsAg and human immunodeficiency virus (HIV) sero-
logy was negative. The patient received therapy with
PEG-IFN-2a, 180 pg a wk from November 5" 2009 until
November 19" 2009, because of high HCV infection. The
treatment with PEG-IFN-2a was discontinued because
of leg edema on December 3" 2009. Chest radiographs
showed mild cardiomegaly (CTR = 0.52). A transthoracic
cardiac ultrasonographic (UCG) study showed that the
size of the left ventricle and systolic function was normal.
The estimated ejection was 56.1%. The early diastolic
filling wave/atrial filling wave (E/A) was 1.27. Computed
tomographic (CT) scanning of the chest showed no
congestion, pleural effusion or pericardial effusion. Treat-
ment with furosemide 10 mg per day and eplerenone 25
mg per day was started.

The patient was admitted to our hospital because of
dyspnea, edema and paraesthesia on January 18" 2010.
Blood pressure was 123/69 mmHg, pulse 101 beats/min
temperature 36.9°C, respiratory rate 22/min and oxygen
saturation 97% (room air). A portable chest radiograph
revealed pulmonary vascular congestion without pleural
effusion. An electrocardiogram (ECG) showed no ST seg-
ment elevation or T-wave abnormality. The UCG study
revealed moderate pericardial effusion with normal left
ventricular function. The CT scan of the chest revealed
pulmonary vascular congestion, pleural effusion and peri-
cardial effusion. An injection of furosemide 40 mg per
day and carperitide 0.05 y (ug/ kg per min) were given for
congestive heart failure. ECG showed gradual ST-segment
clevation in leads V1 through Ve without elevated myocat-
dial enzyme. After treatment of congestive heart failure,
coronary angiography (CAG) was performed. The CAG
showed that there was no significant coronary arterial
stenosis. The left ventricular ejection fraction was 60.5%
and the left ventricular end-diastolic pressure was 10 mm
Hg. Right-sided cardiac catheterization revealed a right
atrial pressure of 14 mm Hg, right ventricular pressure
of systolic 46/diastolic 10/mean 44 mm Hg, pulmonary
artetial pressure of systolic 40/diastolic 20/mean 40 mm
Hg, pulmonary-capillary wedge pressure of 16 mm Hg,
cardiac output of 6.9 liters per minute and cardiac index
of 4.1 liters per minute per m”. These data suggested dia-
stolic heat failure.

The blood sample examination showed no minor
inflammatory syndrome (CRP = 0.1 mg/dL, normal value
0-0.3 mg/dL). The hepatic enzymology was normal. The
pair viral serologies (influenza, echo, coxsackie, polio and
mumps) proved negative. The anti-nuclear antibody, LE
test, anti-ds DNA IgG, anti-CCP antibody, anti-RNP an-
tibody, anti-Sm antibody, anti-SS-A antibody, anti-SS-B
antibody, anti-Scl-70 antibody, anti-Jo-1 antibody, anti-
centromere antibody and lupus anticoagulant proved
negative but anti-DNA antibody and anti-ds DNA IgM
were positive. Cryoglobulin and M-protein were negative.
The polymerase chain reaction (PCR) for Mycobacterium
tuberculosis proved negative in the sample from stomach.
A diagnosis of autoimmune pericarditis was made.
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The patient became unable to walk and stand. Neu-
rological examination revealed moderate weakness in
lower limbs and a symmetrical predominantly sensory
polyneuropathy with impairment of light touch and pin
prick in globe and stoking-like distribution. Tendon re-
flexes were absent in all extremities. Romberg’s test was
positive. Electrophysiological studies revealed normal
motor conduction velocities in the median nerves but
absent in the tibial nerves and normal sensory nerve
action potentials in the median nerves but absent in the
tibial nerves. There was cytoalbuminologic dissociation
in the cerebrospinal fluid (CSF). The protein content was
elevated (68 mg/dL) although the cell count was normal (9
lymphocytes per 3 fields) in the CSE The limbs weakness
showed gradual progression after cessation of PEG-IFN-
2a.

After discontinuation of interferon and initiation of
prednisolone 10 mg per day, the pericardial effusion re-
solved within 16 d. The patient was treated with a course
of intravenous immunoglobulin (IVIG) of at a dose of 0.4
g per kg per day for 5 d. The treatment with prednisolone
improved the motor nerve disturbance and the treatment
with IVIG improved the sensory nerve disturbance.

DISCUSSION

We report the case of a 67 year old man who developed
congestive heart failure, acute pericardial effusion and
gait disturbance during treatment with PEG-IFN-2a for
chronic active hepatitis C viral infection.

The most common secondary effects with interferon
alpha include influenza-like symptoms, headache, fatigue,
fever, rigors, myalgia, thrombocytopenia and induction of
autoantibodies, reported in over 30% of cases. Reported
with rarer frequency are polyneuropathy, paranoia and
suicidal thoughts, diabetes mellitus, retinopathy, optical
neuritis, diminution of hearing, seizures, loss of libido and
cardiotoxicity”.

The cardiac toxicity of interferon alpha is well known
and uncommon. Most frequently, cardiac adverse effects
of interferon alpha for HCV hepatitis are arrhythmia
(atrial fibrillation, sinus bradycardia, atrioventricular block
and ventricular fibrillation), ischemic cardiomyopathy, car-
diomyopathy, myocardial infarction and pericarditis“l’m.
Interferon alpha is the most cardiotoxic of the three inter-
ferons, followed by interferon beta and interferon gamma.
Toxicity does not depend on the daily dose, the total
amount or the duration of treatment. There are no estab-
lished predisposing factors for interferon cardiotoxicity.
The mechanism of interferon cardiotoxicity is unclear and
probably multifactorial. Interferon evokes the release of
several cytokines including tumor necrosis factor alpha
and interleukin 1, 2 and 6. There is a high degtee of indivi-
dual variation in toxicity but most adverse events are rever-
sible upon cessation of interferon.

A high prevalence of HCV infection has recently
been noted in patients with hypertrophic cardiomyopa-
thy, dilated cardiomyopathy and myocarditis'”. Chronic
infection with HCV is sometimes associated with clinical
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and biological manifestation of auto-immune pathologies
such as cryoglobulinemia, membranoproliferative glo-
merulonephritis, Sjégren syndrome, rheumatoid arthritis
and systemic lupus erythematosus (SLE)"™. Okanoue e# a/
reported autoimmune phenomena in 987 patients treated
with interferon alpha for HCV hepatitis'"”. 12 patients de-
veloped hyperthyroidism, 6 hypothyroidism, 3 interstitial
pneumonia, 2 rheumatoid arthritis, 2 autoimmune hepati-
tis, 1 SLE and 1 autoimmune thrombocytopenic purpura.
Interferon alpha has been reported to enhance iz vivo and
in vitro autoantibody production and may upregulate tran-
scription of genes associated with class I major histocom-
patibility complex antigensm. It is likely that the levels of
proinflammatory cytokines may trigger autoimmune phe-
nomena in immunologically predisposed individuals when
interferon is administered. Therefore, the immune system
mistakenly attacks the host’s tissue after recognizing a mo-
lecular epitope similar to a foreign antigen and may result
in acute inflammation.

Peripheral neuropathy is a rare and uncommon side
effect in patients treated with interferon alpha. A variety
of peripheral neuropathies have been reported in patients
treated with interferon including sensory neuropathy, auto-
nomic neuropathy, Bell’s palsy and chronic inflammatory
demyelinating neuropathy (CIDP)""*. PEG-IFN-2a,
including interferon alpha, has been implicated in caus-
ing immune mediated CIDP during chronic hepatitis C
treatment™ due to cytokine-induced apoptosis in the
myelin-producing oligodendrocyte, resulting in inhibition
of central nervous system remyelination thus causing de-
myelinating neuropathy” !, Interferon may evoke poten-
tial immune disease.

To the contrary, interferon alpha has also been shown
to be a successful treatment in patients with CIDP",
However, if a patient develops demyelinating neuropathy
secondary to IFN use, it should be discontinued imme-
diately since it may cause irreversible nerve damage due
to inhibition of remyelination process. It has been shown
that patients with CIDP respond to prednisone, plasma
exchange and IVIG®?? The criteria for CIDP usually
include the clinical deterioration of neurological symp-
toms for a period of greater than 8 wk as opposed to
AIDP and/or Guillain-Barre syndrome (GBS) which
usually has deterioration over a period of approximately 4
wk or less™. The pathogenesis of CIDP related to PEG-
IFN-2a use is thought to be an immune-mediated pro-
gress similar to GBS®,

Gressens ef al”’ also reported a case of pericarditis
during the treatment of chronic infection with HCV com-
plicated polyneuropathy. The case of pericarditis without
tamponade outside the context of a lupus-like syndrome
emerged in the course of the fourth month of remission
during treatment with interferon alpha in classical dos-
age levels. Acetylsalicylic acid had been initiated for acute
pericarditis and neurological improvement was achieved
through the administration of vitamin B in that case.
Boonen e¢f al reported a case of pericarditis during the
treatment of chronic infection with HCV. This pericarditis
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emerged as part of a lupus-like syndrome with clinical and

biological manifestations of autoimmune pathologiesm.

The patient was treated with chloroquine 250 mg per day
and prednisone 40 mg per day in that case.

This case of pericarditis which we are reporting on
emerged with resultant lupus-like syndrome caused by
PEG-IFN-2a. The biological markers of autoimmune
pathologies (anti-DNA antibody and anti-ds DNA IgM)
were positive. Any effect from the HCV itself is quite
unlikely; virus activity must have been low because the
transaminases had normalized. We excluded other viral
causes by the fact that pair serological tests were negative.
We may reasonably attribute the diastolic heart failure to
PEG-IFN-2a and the pericarditis to lupus-like syndrome.
This case was simultaneously complicated by CIDP of the
lower limbs.

In conclusion, pericarditis and CIDP developed during
the interferon therapy with an increased protein concen-
tration in the CSF and steroid and IVIG seemed to result
in improvement. We suggest that interferon may induce an
immune mediated pericarditis and peripheral neuropathy.
Cardiac monitoring may be well advised including demy-
elinating neuropathy when using treatments based on in-
terferon for chronic HCV infections.

REFERENCES

1  Boonen A, Stockbriigger RW, van der Linden S. Pericarditis
after therapy with interferon-alpha for chronic hepatitis C.
Clin Rheumatol 1999; 18: 177-179

Wisniewski B, Denis ], Fischer D, Labayle D. [Pericarditis
secondary to interferon alpha in chronic hepatitis C]. Gastroen-
terol Clin Biol 2004; 28: 315-316

Gressens B, Gohy P. Pericarditis due to interferon-alpha
therapy during treatment for chronic hepatitis C. Acta Gas-
troenterol Belg 2004; 67: 301-302

Benjamini O, Kimhi O, Lishner M. Severe pleuropericarditis
and cardiomyopathy induced by high dose interferon alpha-
2b. Isr Med Assoc ] 2007; 9: 486-487

Hamdani I, Kochlef A, Belhadj N, Kharrat J, Ghorbel A.
[Acute pericardite which has occurred during the treatment
of chronic hepatitis C by the interferon alpha2A]. Tunis Med
2008; 86: 404-405

Marzo ME, Tintoré M, Fabregues O, Montalban X, Codina A.
Chronic inflammatory demyelinating polyneuropathy during
treatment with interferon-alpha. | Neurol Neurosurg Psychiatry
1998; 65: 604

Khiani V, Kelly T, Shibli A, Jensen D, Mohanty SR. Acute
inflammatory demyelinating polyneuropathy associated
with pegylated interferon alpha 2a therapy for chronic
hepatitis C virus infection. World | Gastroenterol 2008; 14:
318-321

Hirotani M, Nakano H, Ura S, Yoshida K, Niino M, Yabe
I, Sasaki H. Chronic inflammatory demyelinating polyneu-
ropathy after treatment with interferon-alpha. Intern Med
2009; 48: 373-375

Kato-Motozaki Y, Komai K, Takahashi K, Ishida C, Ueda M,
Kusunoki S, Yamada M. Polyethylene glycol interferon alpha-
2b-induced immune-mediated polyradiculoneuropathy.
Intern Med 2009; 48: 569-572

Lauer GM, Walker BD. Hepatitis C virus infection. N Engl |
Med 2001; 345: 41-52

Mansat-Krzyzanowska E, Dréno B, Chiffoleau A, Litoux P.
[Cardiovascular manifestations associated with interferon
alfa-2A]. Ann Med Interne (Paris) 1991; 142: 576-581

10

11

September 27, 2010 | Volume 2 | Issue 9 |



12

13

14

15

16

17

18

19

Nishio K et a/. Pericarditis and CIDP during PEG-IFN-2a for chronic hepatitis C

Teragawa H, Hondo T, Amano H, Hino F, Ohbayashi M.
Adverse effects of interferon on the cardiovascular system in
patients with chronic hepatitis C. Jpn Heart ] 1996; 37: 905-915
Matsumori A. Hepatitis C virus infection and cardiomyo-
pathies. Circ Res 2005; 96: 144-147

McMurray RW, Elbourne K. Hepatitis C virus infection and
autoimmunity. Semin Arthritis Rheum 1997; 26: 689-701
Okanoue T, Sakamoto S, Itoh Y, Minami M, Yasui K, Saka-
moto M, Nishioji K, Katagishi T, Nakagawa Y, Tada H, Sawa
Y, Mizuno M, Kagawa K, Kashima K. Side effects of high-
dose interferon therapy for chronic hepatitis C. ] Hepatol 1996;
25: 283-291

Chung YH, Shong YK. Development of thyroid autoim-
munity after administration of recombinant human inter-
feron-alpha 2b for chronic viral hepatitis. Am ] Gastroenterol
1993; 88: 244-247

Téllez-Zenteno JF, Negrete-Pulido O, Nufiez M, Estafiol-
Vidal B, Garcfa-Ramos G. [Peripheral neuropathy during a
second cycle of treatment with high doses of interferon-alpha
in a patient with hepatitis C, and a review of the literature].
Rev Neurol 2002; 35: 644-646

Emir S, Kutluk T, Chan KW, Yalc¢in B, Varli K, Biiytik-
pamukcu M. Peripheral neuropathy during alpha-interferon
therapy in a child with Hodgkin’s disease. Pediatr Hematol
Oncol 1999; 16: 557-560

Lapinski TW, Nowacka B, Michalewicz M. [The peripheral
polyneuropathy in patients with chronic HCV infection

144

TR
Reishideng”

WJH | www.wjgnet.com

361

20

21

22

23

24

25

26

27

treated peginterferon alfa with ribavirin]. Pol Merkur Lekarski
2005; 18: 431-432

Marey-Lopez J, Sousa CP. Trigeminal sensory neuropathy
related to interferon-alpha treatment. Muscle Nerve 2006; 33:
581-582

Irioka T, Yamada M, Yamawaki M, Saito Y, Mizusawa H,
Yamada M, Miura H. Acute autonomic and sensory neuro-
pathy after interferon alpha-2b therapy for chronic hepatitis C.
J Neurol Neurosurg Psychiatry 2001; 70: 408-410

Hoare M, Woodall T, Alexander GJ. Bell’s palsy associated
with IFN-alpha and ribavirin therapy for hepatitis C virus
infection. | Interferon Cytokine Res 2005; 25: 174-176
Meriggioli MN, Rowin ]. Chronic inflammatory demyelina-
ting polyneuropathy after treatment with interferon-alpha.
Muscle Nerve 2000; 23: 433-435

Lin W, Harding HP, Ron D, Popko B. Endoplasmic reticu-
lum stress modulates the response of myelinating oligoden-
drocytes to the immune cytokine interferon-gamma. ] Cell
Biol 2005; 169: 603-612

Lin W, Kemper A, Dupree JL, Harding HP, Ron D, Popko
B. Interferon-gamma inhibits central nervous system remye-
lination through a process modulated by endoplasmic reticu-
lum stress. Brain 2006; 129: 1306-1318

Hughes RA. Management of chronic inflammatory demye-
linating polyradiculoneuropathy. Drugs 2003; 63: 275-287
van Doorn PA, Ruts L. Treatment of chronic inﬂammatory
demyelinating polyneuropathy. Curr Opin Neurol 2004; 17:
607-613

S- Editor Zhang HN L- Editor Roemmele A E- Editor Liu N

September 27, 2010 | Volume 2 | Issue 9 |



