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etter to the Editor
xtrahepatic  manifestations  of chronic  hepatitis  C
nfection: a consecutive  study  in Brazilian  patients
ear Editor,

epatitis C virus (HCV) infection is associated with numer-
us extrahepatic manifestations.1 Very little is known about
he prevalence of these manifestations in Brazil, a country
here 1.4% of the population (nearly 2.6 million people) is

nfected.2 After Ethics Committee approval, between August
009 and December 2013 we consecutively enrolled untreated
atients aged 18 years or more  who tested positive for HCV-
NA, excluding cases co-infected with HIV or hepatitis B. We
btained medical history with a standardized questionnaire,
nd performed physical examination, and blood and urine
ests. We evaluated patients for the presence of arthralgia,

yalgia, fatigue, pruritus, palpable purpura, vasculitis, sicca
ymptoms, thyroid dysfunction, diabetes mellitus, psoriasis,
ichen planus, porphyria cutanea tarda, renal impairment,
hrombocytopenia, cryoglobulinemia, and paresthesia. All
atients had a liver biopsy, and histological abnormalities
ere graded using the Metavir system. We  estimated the
revalence of extrahepatic manifestations and used logis-
ic regression models to assess the combined influence of
atient and virus characteristics on selected manifestations.
e assessed 190 patients with a mean age of 48 years, 59%
ere females, and HCV genotypes were 1 and 3 in 77% and

9% of cases, respectively. A history of exposure was reported

y 51% of patients, alcohol consumption was <20 g/day in 84%,
nd 73% had a history of <15 pack-years of smoking. Fibrosis
cores were F0/1/2/3/4 in 25%, 48%, 20%, 5%, and 3%,  respec-
ively. At least one extrahepatic manifestation was present
in 79% of patients, the most frequent being arthralgia (57%),
myalgia (50%), fatigue (48%), sicca symptoms (15%; 22 patients
had xerophthalmia, 14 had xerostomia, and six had both),
hypothyroidism (12%), and thrombocytopenia (10%). Although
all patients were tested, only two had cryoglobulinemia.
Table 1 shows the results of the multivariate analyses, con-
sidering only extrahepatic manifestations for which at least
one patient or viral feature was predictive in univariate anal-
ysis. Gender and age were the baseline patient features more
often associated with extrahepatic manifestations. Except for
thrombocytopenia, which was significantly more  frequent
in males, the other manifestations were more  frequent in
females. The only significant non-demographic feature in this
analysis was the presence of grade 3 or 4 fibrosis, which was
associated with thrombocytopenia. Although a high preva-
lence of musculoskeletal complaints has been documented in
patients with hepatitis C,3–5 we found rates of arthralgia and
myalgia which are on the upper end of the range reported in
the literature, perhaps due to our proactive search for these
symptoms. Our results suggest that extrahepatic manifesta-
tions are more  frequent in females, and many are significantly
associated with older age. This is one of the few studies
that analyzed extrahepatic manifestations in consecutive HCV
patients, most of which without cryoglobulinemia. We  believe
that the low prevalence of mixed cryoglobulinemia is related

to the referral of patients to other services and not due to error
in detecting cryoglobulins. Further studies are needed to bet-
ter understand the natural history and to determine the best
therapeutic approach for patients with these comorbidities.
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Table 1 – Univariate and multivariate logistic regression analyses of potential correlates of various extrahepatic
manifestations.

Extrahepatic manifestation and predictive variable Univariate analysis Multiple logistic regression

OR 95% CI p-value OR 95% CI p-value

Arthralgia
Female gender 2.30 1.27–4.16 0.006 2.48 1.35–4.56 0.003
Age (years) 1.03 1.00–1.05 0.022 1.03 1.01–1.06 0.013

Myalgia
Female gender 2.56 1.41–4.65 0.002 2.56 1.41–4.65 0.002

Fatigue
Female gender 2.61 1.44–4.75 0.002 2.58 1.40–4.73 0.002
Age (years) 0.97 0.95–0.99 0.015 0.97 0.95–1.00 0.020

Thrombocytopenia
Female gender 0.23 0.08–0.69 0.008 0.28 0.09–0.85 0.025
Grade 3 or 4 fibrosis 6.97 2.04–23.84 0.002 5.14 1.43–18.40 0.012

Diabetes mellitus
Age (years) 1.05 1.00–1.10 0.049 1.05 1.00–1.10 0.049

Sicca symptoms
Female gender 3.10 1.20–8.02 0.020 3.10 1.20–8.02 0.020
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Conflicts  of  interest

The authors declare no conflicts of interest.

 e  f  e  r  e  n  c  e  s

. Cacoub P, Comarmond C, Domont F, Savey L, Desbois AC,
Saadoun D. Extrahepatic manifestations of chronic hepatitis C
virus infection. Ther Adv Infect Dis. 2016;3:3–14.

. Pereira LM, Martelli CM, Moreira RC, et al. Prevalence and risk
factors of Hepatitis C virus infection in Brazil, 2005 through
2009: a cross-sectional study. BMC Infect Dis. 2013;13:60.

. Buskila D, Shnaider A, Neumann L, et al. Musculoskeletal
manifestations and autoantibody profile in 90 hepatitis C virus
infected Israeli patients. Semin Arthritis Rheum.
1998;28:107–13.

. Cacoub P, Poynard T, Ghillani P, et al. Extrahepatic
manifestations of chronic hepatitis C. MULTIVIRC Group.
Multidepartment Virus C. Arthritis Rheum. 1999;42:
2204–12.

. El-Serag HB, Hampel H, Yeh C, Rabeneck L. Extrahepatic
manifestations of hepatitis C among United States male
veterans. Hepatology. 2002;36:1439–45.
Fátima M.  Tengan a,b,∗, Mauricio Levy-Neto c, Ivan D. Miziara d,
Bianca P. Dantas b, Luciana Maragno e
a Universidade de São Paulo, Faculdade de Medicina, Departamento
de Moléstias Infecciosas e Parasitárias, São Paulo, SP, Brazil
b Universidade de São Paulo, Faculdade de Medicina, Laboratório de
Pesquisa Médica em Hepatologia (LIM-47), São Paulo, SP, Brazil
c Universidade de São Paulo, Faculdade de Medicina, Departamento
de Reumatologia, São Paulo, SP, Brazil
d Universidade de São Paulo, Faculdade de Medicina, Departamento
de Otorrino-laringologia, São Paulo, SP, Brazil
e Universidade de São Paulo, Hospital Universitário, São Paulo, SP,
Brazil

∗ Corresponding author.
E-mail address: fatima.tengan@uol.com.br (F.M. Tengan).

Received 3 September 2016
Accepted 23 September 2016
Available online 7 December 2016

1413-8670/
© 2016 Sociedade Brasileira de Infectologia. Published by
by-nc-nd/4.0/).
http://dx.doi.org/10.1016/j.bjid.2016.09.018

http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0030
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0035
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0040
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0045
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
http://refhub.elsevier.com/S1413-8670(16)30172-6/sbref0050
mailto:fatima.tengan@uol.com.br
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
dx.doi.org/10.1016/j.bjid.2016.09.018

	Extrahepatic manifestations of chronic hepatitis C infection: a consecutive study in Brazilian patients
	Conflicts of interest

	References

