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a  b  s  t  r  a  c  t

Brazil is one of the 22 countries that concentrates 80% of global tuberculosis cases concomi-

tantly to a large number of hepatitis C carriers and some epidemiological risk scenarios

are  coincident for both diseases. We  analyzed tuberculosis cases that occurred during �-

interferon-based therapy for hepatitis C in reference centers in Brazil between 2001 and 2012

and reviewed their medical records. Eighteen tuberculosis cases were observed in patients

submitted to hepatitis C �-interferon-based therapy. All patients were human immuno-

deficiency virus-negative. Nine patients (50%) had extra-pulmonary tuberculosis; 15 (83%)

showed significant liver fibrosis. Hepatitis C treatment was discontinued in 12 patients (67%)

due to tuberculosis reactivation and six (33%) had sustained virological response. The major-

ity  of patients had a favorable outcome but one died. Considering the evidences of �-IFN

interference over the containment of Mycobacterium tuberculosis,  the immune impairment

of  cirrhotic patients, the increase of tuberculosis case reports during hepatitis C treatment

with atypical and severe presentations and the negative impact on sustained virological

response, we think these are strong arguments for latent tuberculosis infection screening

before starting �-interferon-based therapy for any indication and even to consider IFN-free

regimens against hepatitis C when a patient tests positive for latent tuberculosis infection.
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Tuberculosis (Tb) is an air-borne infectious disease caused
by the Mycobacterium tuberculosis, considered priority for
surveillance and treatment by the World Health Organization
because of its high incidence and mortality rates, especially in
countries with socio-economic and sanitary issues.

Brazil is one of the 22 countries in the world that concen-
trate 80% of global Tb cases, ranking 16th in absolute number
of cases (71,123 cases in 2013) and 22nd in incidence rate (35.4
cases/100,000 inhabitants). Most of the reported cases occur
among men  in the age group from 40 to 59 years, with pul-
monary presentation (86%).1

Some groups are more  susceptible to Tb than the gen-
eral population, such as patients living with the human
immunodeficiency virus/acquired immunodeficiency syn-
drome (HIV/Aids), patients under immunosuppressive or
immunobiological therapy as with rheumatic, inflammatory
bowel disease, and also in diabetis, chronic kidney disease,
and solid organ transplanted patients.

The treatment of Tb with rifampicin, isoniazid and pyraz-
inamide was adopted in Brazil until 2009. From 2010 on, the
drug regimen containing rifampicin, isoniazid, pyrazinamide,
and ethambutol was adopted. Alternative therapy is recom-
mended for patients with liver diseases or aminotransferases
abnormalities, including streptomycin, ofloxacin, and etham-
butol (SOE).2

The standard therapy for chronic hepatitis C has changed
significantly during the years. Initially patients were treated
with conventional interferon. When pegylated interferon
became available patients had a more  convenient and effec-
tive therapy with a duration of 24–48 weeks depending on
the hepatitis C virus (HCV) genotype and fibrosis stage. In
special situations such as end-stage renal disease (ESRD) iso-
lated IFN was recommended due to the high risk of hemolytic
anemia induced by ribavirin. This association of drugs could
also lead to a relative immunosuppression. Nowadays several
direct acting antiviral drugs (DAA) are available with high cure
rates, shorter duration of treatment, and fewer adverse events.
Even in this new era of CHC treatment, IFN will still be used
in some situations such as genotype 3 infection and rescue
therapy for non-responders.3

Hepatitis C patients treated with �-interferon (�-IFN) and
ribavirin are not yet characterized as a more  susceptible group
for developing Tb, although it is already known that there is
an increase on hepatitis C prevalence among Tb patients when
compared to the general population.4 Indeed, some epidemio-
logical risk scenarios are coincident for both diseases, such as
incarceration, homelessness, and drug addiction.1 Other risk
factors for Tb such as undernourishment and relative immun-
odepression can also be induced by �-IFN-based hepatitis C
treatment.5

To the extent of our knowledge, at least 16 Tb cases during
or soon after interferon-based hepatitis C therapy in non-HIV
patients were reported in 15 articles so far, some of them
describing severe outcomes of tuberculosis reactivation.6–15

The aim of the present study was to analyze 18 cases of
Tb observed in reference centers for hepatitis C treatment in
Brazil, country with a high prevalence of Tb and an expressive
number of hepatitis C carriers (2–3 million people).3

We  retrospectively analyzed the records of all treated
patients for hepatitis C which were seen monthly during

therapy and identified, based on the signs and symptoms, the
occurrence of Tb cases under various clinical presentations
in patients submitted to �-IFN-based therapy for hepatitis C
(pegylated or not).

Patients were evaluated between 2001 and 2012, in four ref-
erence centers in Brazil (two in Sao Paulo, one in Rio de Janeiro
and one in Maranhao where the peak of incidence of tubercu-
losis during this period was 43.7/100,000 in 2001, 93.9/100,000
in 2001 and 47/100,000 in 2002, respectively).16 Cases were
considered related to hepatitis C treatment when diagnosed
during or within six months after the end of treatment.

Once the cases had been identified, their medical records
were reviewed to obtain epidemiological, clinical, laboratory,
and therapeutic characteristics related to hepatitis C and Tb
and the data about the decision to interrupt treatment. This
decision was made by clinical judgment based on the severity
of the disease.

This study reports secondary data from a main study
approved by the Ethics Committee for Clinical Research of the
main study center.

We identified 18 cases of Tb in our study, with an incidence
rate of 809 cases/100,000 treated patients.

The majority of patients were male (78%), with a mean age
of 49 ± 10 years; 15 patients (83%) had significant liver fibrosis,
including six (33%) with cirrhosis; HCV genotype 1 was the
most frequent (78%). The mean time under hepatitis C treat-
ment until the onset of Tb symptoms was 33 ± 15 weeks. The
mean hemoglobin level on Tb diagnosis was 12.1 ± 4.2 g/dL and
the mean of neutrophil counts was 3596 ± 1938 cells/mm3.

Most patients were treated for hepatitis C with double
therapy, including �-IFN (pegylated or not) associated with
ribavirin (89%). The treatment was discontinued early in 67%
of cases because of Tb onset. In an intention to treat approach,
only six patients (33%) achieved sustained virological response
(SVR), while five relapsed (RR), and the remaining were non-
responders (NR).

At least nine patients (50%) had other risk factors for
Tb development (diabetes mellitus, chronic kidney disease,
tobacco smoking, or alcohol intake). Both Diabetes mellitus and
chronic kidney disease coexisted in 17% of Tb cases. Cirrho-
sis was present in 33% of cases. The most frequent clinical
presentation was pulmonary Tb, in 50% of cases, with half of
patients developing extra-pulmonary Tb. Only one of cirrhotic
patients had extra-pulmonary Tb (pleural effusion) concomi-
tantly to pulmonary disease.

Symptoms and signs of Tb usually appeared during the
third and fourth trimesters of treatment (83% of cases). Three
patients presented Tb after concluding �-IFN therapy (two
after three and one after six months of the end of treatment).

Details of treatment for hepatitis C and Tb are shown in
Table 1 and clinical presentation of Tb in Table 2. Nine patients
were treated with the association of rifampicin, isoniazid
and pyrazinamide, adopted in Brazil until 2009 for Tb treat-
ment. From 2010 on, the drug regimen containing rifampicin,
isoniazid, pyrazinamide, and ethambutol was  adopted, what
explains its predominance in the four cases identified between
2010 and 2012.

The 18 Tb cases reported in this study rise the possibility
of a higher risk for infection in patients under �-IFN-based
therapy for hepatitis C.
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