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Introduction

Tuberculosis and liver disease: management issues
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ABSTRACT

Tuberculosis is one of the most common diseases in India and has attained epidemic
proportions. Tuberculosis and liver are related in many ways. Liver disease can occur due to
hepatic tuberculosis or the treatment with various anti-tubercular drugs may precipitate hepatic
injury or patients with chronic liver disease may develop tuberculosis and pose special
management problems. Tuberculosis per se can affect liver in three forms. The most common
form is the diffuse hepatic involvement, seen along with pulmonary or miliary tuberculosis.
The second is granulomatous hepatitis and the third, much rarer form presents as focal/local
tuberculoma or abscess. Tubercular disease of liver occurring along with pulmonary
involvement as in disseminated tuberculosis is treated with standard regimen for pulmonary
tuberculosis. Granulomatous hepatitis and tubercular liver abscess are treated like any other
extra-pulmonary tubercular lesions without any extra risk of hepatotoxicity by anti-tubercular
drugs. Treatment of tuberculosis in patients who already have a chronic liver disease poses
various clinical challenges. There is an increased risk of drug induced hepatitis in these
patients and its implications are potentially more serious in these patients as their hepatic
reserve is already depleted. However, hepatotoxic anti-tubercular drugs can be safely used in
these patients if the number of drugs used is adjusted appropriately. Thus, the main principle
is to closely monitor the patient for signs of worsening liver disease and to reduce the number
of hepatotoxic drugs in the anti-tubercular regimen according to the severity of underlying

liver disease.
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Tuberculosis is one of the most common diseases in India and
has attained epidemic proportions. With 3.4 million cases, India
carries more than 20% of the world’s TB burden.' However TB
is not just a public health problem but also a socioeconomic
challenge. The stigma associated with TB in communities has
drastic consequences for women and children. TB takes a toll
not only on the family but also on the community. An afflicted
person infects approximately 12 other people in his lifetime.
More than 70% of TB cases occur in the age group of 15-54

years, which constitutes are primary workforce. Treatment of
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tuberculosis involves the use of a combination of drugs to
prevent drug resistance. These drugs are provided through
various Directly Observed Treatment Short-course (DOTS)
centres where therapy is given to patients under direct
supervision. Although this treatment strategy of using a
combination of drugs is highly effective in treating tuberculosis,
it may also lead to increased toxicity and side effects.
Hepatotoxicity caused by anti-tubercular drugs is one such
effect which gets aggravated by the cumulative toxicity of these

drug combinations.



Tuberculosis and liver disease

Liver and tuberculosis

Tuberculosis and the liver can be related in more than one way.
There can be direct hepatic involvement by the disease itself,
which is common but rarely causes marked impairment of
hepatic functions.? Occasionally, local signs and symptoms
may be prominent in hepatic tuberculosis, and may constitute
the initial or sole presenting feature of the disease. However,
even in developing countries, liver tuberculosis accompanied
by local symptoms is an uncommon entity. Hepatic
tuberculosis presents in three forms.* The most common form
is the diffuse hepatic involvement seen along with pulmonary
or miliary tuberculosis in 50 to 80% of patients who succumb
to pulmonary tuberculosis. Despite the diffuse involvement of
the liver symptoms of liver disease are often absent. The second
form is a diffuse hepatic infiltration without recognizable
pulmonary involvement, also known as granulomatous
hepatitis. The third much rarer form presents as a focal/local
tuberculoma or abscess. Tubercle bacilli reach the liver by way
of hematogenous dissemination. The portal of entry in the
case of miliary tuberculosis is through the hepatic artery
whereas in the case of focal liver tuberculosis it is via the
portal vein. Irrespective of the mode of entry, the liver responds
by granuloma formation. Tuberculous granulomata* are most
frequently found in the periportal areas (zone 1 of Rappaport)
but may occasionally occur in zone 3 as well.* Both caseating
and non-caseating granulomas are seen. In focal tuberculosis,
various granulomas may coalesce to form a large tumour like
tuberculoma. A tuberculoma which has undergone extensive
caseation and liquefactive necrosis forms a tubercular abscess.
In a study from western India, a total of 280 consecutive patients
with tuberculosis were evaluated prospectively for the etiology
and pattern of liver involvement. Of these, 38 patients (15.7%)
had hepatobiliary tuberculosis, whereas 20 patients (9%) had
other liver diseases. Thirty-eight cases were further classified
as follows: (A) hepatic TB (52.6%):(1) granulomatous hepatitis -
26.3%, (2) liver abscesses or pseudotumors - 26.3% and (3)
calcified hepatic granuloma - (0%); (B) biliary TB (39.4%): (1)
biliary strictures - 5.2%, (2) gall bladder involvement - 2.6%
and (3) biliary obstruction due to lymph node masses - 31.5%;
(C) mixed variety (7.8%): (1) simultaneous granulomatous

hepatitis and biliary stricture - 2.6% and (2) simultaneous lymph
node involvement and calcified hepatic granuloma - 5.2%. All
the cases were prescribed standard anti-tuberculosis therapy
(ATT) and responded well to treatment.’ Cumulative mortality
for hepatic tuberculosis ranges between 15 and 42%.*¢ The

factors associated with adverse prognosis are: age <20 years,
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miliary tuberculosis, concurrent steroid therapy, AIDS,
cachexia, associated cirrhosis and liver failure. Even in patients
with AIDS and tuberculosis, the cause of death is invariably
the former.”

Treatment for tuberculosis can lead to hepatic injury by
various hepatotoxic anti- tubercular drugs. Rifampicin,
pyrazinamide, isoniazid, ethionamide and PAS are all hepatotoxic
drugs.? It manifests clinically as symptoms of jaundice, nausea,
vomiting and abdominal pain or as raised bilirubin and hepatic
transaminases levels. Hepatotoxicity is the most common
adverse effect leading to interruption of therapy.’ It is
associated with a mortality rate of 6-12% if the drugs are
continued after the onset of symptoms.'® The risk of
hepatotoxicity is increased when the drugs are combined.
However, the risk is comparatively lower among patients
receiving intermittent, thrice-weekly treatment from DOTS
centres.'!!?

Last but not the least, patients with chronic liver disease
can also develop tuberculosis and pose special management
problems. Since many of the potent anti-tubercular drugs are
hepatotoxic, they may aggravate the underlying disease
process. Thus, drug regimens may need to be modified to
prevent further hepatic insult. Besides this chronic liver disease
is also one of the most important risk factor for the development
of ATT induced hepatitis."* Apart from chronic liver disease, it
has also been observed that elevated liver enzymes during
anti-tubercular therapy occur more commonly in HBsAg
carriers than in healthy controls.'* Another study has reported
that anti tubercular drug induced liver injury is more common
in hepatitis C virus (HCV) infected patients.'” Hepatic
dysfunction can also alter absorption and distribution of drugs
that are metabolized or excreted in the liver such as isoniazid
and rifampicin.'® Therefore, in the presence of severe liver
disease, it is advisable to include fewer hepatotoxic drugs and
to extend the period of treatment."” It is also noteworthy that
peritoneal tuberculosis is difficult to diagnose in the presence
of concomitant liver disease. The ascitic fluid in peritoneal
tuberculosis is characterized by increased protein (>2.5 g/L),
low SAAG (<1.1 g/L) and raised LDH (>90 U/L) levels. With
coexistent chronic liver disease, a lower protein and higher
SAAG levels in the ascitic fluid may confound the diagnosis
of tubercular ascites, but LDH levels of >90 U/L may prove a
useful screening tool.'® Diagnosis is best confirmed by acitic
fluid adenosine deaminase levels or in a few cases by
with and M.

tuberculosis culture. Chronic liver disease also increases the

laparoscopy peritoneal  biopsy

risk of activation of latent tuberculosis as it is an
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immunocompromised state. On the other hand, hepatic
involvement by TB can lead to acceleration of underlying liver

injury in patients with liver disease.

Management of hepatic tuberculosis

Tubercular disease of liver occurring along with pulmonary
involvement as in disseminated tuberculosis is treated with
standard regimen for pulmonary tuberculosis. Granulomatous
hepatitis and tubercular liver abscess are treated like any other
extra pulmonary tuberculosis lesion. Chemotherapy with
standard anti-tuberculosis drugs remains the corner stone of
treatment. The standard regimen which consists of four drugs
(INH, rifampicin, ethambutol and pyrazinamide) during the initial
two months, followed by INH and rifampicin for the next four
to six months is used.'”?° The above given recommendations
have been endorsed by the CDC for the management of
tuberculosis in patients with HIV infection.”’ The hepatic
involvement by tuberculosis does not lead to increased risk of
hepatotoxicity due to anti-tubercular drugs even with the
widespread use of rifampicin and isoniazid in combination. !¢
The exact reasons for this are unknown but this may be due to
the small number of patients with hepatic tuberculosis rather
than a true absence of hepatotoxicity in such cases. However,
it suggests that the relative safety of even four drug regimens
in hepatic tuberculosis with the overall risk of drug induced
liver disease is the same as that associated with treatment of
pulmonary tuberculosis. Thus no alterations in the standard
drug regime are required to treat hepatic tuberculosis. In addition
to chemotherapy anecdotal reports of successful percutaneous

drainage of tuberculous liver abscesses have also been noted.”

Management of tuberculosis in patients with
underlying liver disease

Treatment of tuberculosis in patients with liver disease poses
various clinical problems. First of all there is an increased risk
of drug induced hepatitis in these patients. Besides that,
implications of drug-induced hepatitis in this group of patients
are potentially more serious as their hepatic reserve is already
depleted. However, it has been shown that hepatotoxic anti-
tubercular drugs may be safely used in the patients with chronic
liver disease including compensated cirrhosis if the number of
hepatotoxic drugs used is adjusted appropriately.>* Thus the
main principle is to reduce the number of hepatotoxic drugs
from the treatment regimen and to increase the duration of

treatment.
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Among the first-line anti-tubercular drugs, pyrazinamide is
considered to be the most hepatotoxic and should be avoided
in patients with liver disease.” Isoniazid and rifampicin are
also hepatotoxic but their combination is more toxic than either
drug alone. Among second line drugs PAS is hepatotoxic. Most
cases of the anti-tubercular drug related liver injury occurs
within 2-3 months of starting the treatment.?>?® The drugs which
can be safely used in patients with liver disease include
aminoglycosides, ethambutol, quinolones and cycloserine.”’

Monitoring the degree of drug induced hepatic injury is
also difficult in this group of patients as fluctuations in the
biochemical indicators of liver function related to the preexisting
liver disease act as a confounding factor. Thus it becomes
difficult to decide whether the derangements in liver function
tests are due to the ATT drugs or are a manifestation of the
already existing liver disease. However, most patients with pre-
existent liver disease can tolerate standard tuberculosis

treatment regimens with careful monitoring for hepatotoxicity.

Management strategy

The overall management strategy in this specific group of
patients can be divided into two components: (a) monitoring
for drug induced liver injury, and (b) modifying the drug therapy.

Monitoring

Monitoring hepatic function is a very important measure in
liver disease patients who are initiated on anti-tubercular
therapy. This allows early detection of any hepatic injury and
thus permits withdrawal of potentially hepatotoxic drugs before
serious life threatening manifestations develop. Patients should
be frequently monitored clinically for development of new
symptoms such as fatigue, myalgias, nausea, abdominal pain,
fever and jaundice. Besides this, regular biochemical
investigations should also be performed. Liver function tests
should be carried out before initiating ATT, for baseline levels®
as it has been seen that patients with abnormal baseline
transaminases levels are at increased risk of developing hepatic
injury eventually.?® These should be repeated twice weekly for
the first two weeks followed by weekly monitoring till the end
of two months and then monthly investigations till the end of

the treatment.”
Modified drug therapy

Anti-tubercular therapy needs to be modified in patients with
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liver disease and fewer hepatotoxic drugs should be included
in the regimen. Patients with stable liver disease such as Child’s
grade A cirrhosis or MELD score <18 can be treated on regimes
including two potentially hepatotoxic drugs. Patients with
Child’s grade B cirrhosis or MELD score 18-25 should be
treated with only one hepatotoxic drug and patients with
advanced liver disease such as Child’s grade C cirrhosis or
MELD score >25 should be treated with regimen containing
only non-hepatotoxic drugs. The drug therapy can thus be
modified in following ways:* (a) regimes with only two
potentially hepatotoxic drug e.g. (1) regimes without
pyrazinamide (PZA), (2) regimes without rifampicin (RIF), and
(3) regimes without isoniazid (INH); (b) regimes with only one
potentially hepatotoxic drug; and (c) regimes with no potentially

hepatotoxic drugs.
Regimes without PZA

Pyrazinamide is considered to be the most hepatotoxic drug
and thus this is considered to be the most preferred regime for
use in liver disease patients. If PZA cannot be included in the
initial phase of treatment then it should consist of at least INH,
RIF, and EMB given daily for 2 months; followed by INH and
RIF for 7 months in the continuation phase.?!

Regimes without RIF

Rifampicin is considered to be the most effective drug against
TB and thus should be used whenever possible. An ofloxacin-
based regime has been studied in patients with CLD. The regime
containing INH+PZA+EMB+OFL for 2 months followed by
INH+EMB+OFL for 10 months was found to be less hepatotoxic

and better tolerated than rifampicin containing regimes.*
Regimes without INH

Patients can also be treated with RIF, EMB, and PZA for 6
months. Although this regime has two potentially hepatotoxic
medications, it has the advantage of retaining a 6-month
treatment duration. The data supporting this regime is based
on trials evaluating INH resistance. These trials showed high
levels of efficacy with 6-month regimes if the initial phase
contained four drugs and RIF was used throughout the 6

months.*
Regimens with only one potentially hepatotoxic drug

These regimes should be reserved for patients with severe
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liver disease. Rifampicin should be retained in these regimes
thus avoiding both INH and PZA among the first line drugs.
RIF plus EMB, can be given for 12 months, preferably with
another agent, such as a fluoroquinolone, for the first 2 months.
However, there is no data to support this recommendation.*

In another such regime isoniazid, ethambutol and streptomycin
can be given for 2 months followed by 10 months of isoniazid
and ethambutol thus avoiding rifampicin and pyrazinamide.*

Regimens with no potentially hepatotoxic drug

Patients with severe unstable liver disease should not be given
any hepatotoxic drug. The various drugs which can be used in
a combination regimen are ethambutol, aminoglycosides,
fluoroquinolones, ethionamide, cycloserine and other newer
non-hepatotoxic drugs. At least 3 antitubercular drugs should
be used in any combination regime. The duration of therapy
should be around 18 to 24 months. One such possible regime
is a combination of streptomycin, ethambutol and a
fluoroquinolone for 18-24 months.*® However, there are no
clinical trials to prove the efficacy of such combinations.

Treatment of tuberculosis in liver transplant
recipients

Tuberculosis causes substantial morbidity and mortality in liver
transplant recipients. The prevalence of active TB infection in
transplant recipients is around 1.3%. Among recipients who
develop active TB infection, extra-pulmonary involvement is
more common (67%), including multi-organ disease (27%). The
short-term mortality rate is also high among these patients
(31%). Compared with general population, liver transplant
recipients have an 18-fold increase in prevalence of active MTB
infection and a 4-fold increase in case-fatality rate.* Orthotopic
liver transplant patients also have poor tolerance for
conventional antitubercular therapy due to inherent toxicity of
these agents and their concomitant bouts of organ rejection.
These patients should be given lesser number of hepatotoxic
drugs especially those who develop hepatotoxicity during
induction.® Isoniazid treatment for latent tuberculosis in this
group of patients was found to be associated with reduced TB
reactivation and isoniazid-related hepatotoxicity occurred in
6% of treated patients, with no reported deaths.**
Thus for high-risk transplant candidates, isoniazid appears
safe and is probably effective at reducing tuberculosis

reactivation.
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