
Introduction
A third of the world’s population is infected with TB,1,2

including 4% of the United States population.3 In Canada,
certain ethnicities possess higher levels of latent TB infec-
tion, such as foreign-born and First-Nations populations.
There is an increased risk of TB associated with the use of
TNF inhibitors, therapies commonly used for the manage-
ment of autoimmune disorders, such as RA.3 In a study of
over 112,000 Canadian patients with RA, the rate of 
TB in patients not treated with TNF inhibitors was
2.2/1,000 patients, compared to 2.6/1,000 patients in
those treated with TNF inhibitor therapy.4,5

Mycobacteria are facultative intracellular pathogens.1,6

When inhaled, TB bacilli are taken in by alveolar
macrophages and encapsulating granulomas are subse-
quently developed in an attempt to limit the spread of the
infectious bacteria.1,6 Since the patient is not able to com-
pletely eliminate the pathogens, the resulting granulomas
are the characteristic feature of latent pulmonary TB
(LTBI).7 Most immune-competent hosts have a sufficiently
strong immune response to TB bacteria, limiting these
pathogens to the lungs and associated lymph nodes.7,8 The
histiocytic transformation and formation of granulomas
represents residual infection.6 Disease reactivation occurs

when latent bacteria from pre-existing granulomas are
reactivated into an active, virulent state; reactivation is
most common when the host immune response weakens 
or is suppressed.7 Suppression of immune response is a 
well-known side effect of TNF inhibitor therapy.

The interaction between activated macrophages and
interferon-gamma (IFN-y)-secreting lymphocytes is vital to
controlling the infection. TNFα, which is released by acti-
vated immune cells, also plays an important role in both
granuloma formation and maintenance through its effects
on expression of adhesion molecules and chemokines.9-14

Therefore, TNF inhibitor treatment may cause the granulo-
ma to fail, allowing TB release and reactivation.11 In a TNF-
deficient mouse model, rapid TB infection and subsequent
death is observed.7,15

TB screening is recommended for the identification of
latent TB infection in patients considering initiating TNF
inhibitor therapy for RA,16 as surveys have shown that the
incidence of TB is increased following the initiation of
TNF inhibitor therapy.11 Therefore, it is imperative that
LTBI is identified and treated prior to initiating TNF
inhibitor therapy to minimize the risk of reactivation.17

The 2012 American College of Rheumatology (ACR)
treatment recommendations for those with latent TB 
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Tuberculosis (TB) infection is a prevalent, mostly latent, disease. Being treated with anti-tumor necrosis factor
(TNF) inhibitors, a form of biologic therapy used for the treatment of rheumatoid arthritis (RA), is believed to
increase the risk of reactivation. Accordingly, RA patients are recommended to go through screening for latent
TB prior to initiating biologic therapy. If RA patients are found to have latent TB, it is recommended they
initiate TB prophylaxis prior to beginning TNF inhibitor therapy. In the present study, a group of patients
positive for latent TB were not provided prophylaxis before commencing TNF inhibitor therapy and were
subsequently closely monitored for the development of overt TB symptoms. Of the 213 patients examined, 52%
were male and 48% female, with 71% being over the age of 50. Furthermore, 95% of patients had been receiving
treatment for longer than one year, with the longest being treated for 10 years. None of the patients showed
evidence of active TB while on biologic therapy.



(positive TST [tuberculin skin test] and negative chest X-ray
[CXR]) are to take prophylactic medication before initiat-
ing any biologic medicine, such as a TNF inhibitor.14
The treatment for LTBI is isoniazid (INH) 5 mg/kg (up to
300 mg) once daily or 15 mg/kg (up to 900 mg) twice
weekly18 for nine months.1,19-21 However, as with any med-
ication, the risk of side effects when taking the TB prophy-
laxis, especially hepatotoxicity, must be weighed against
the benefit of preventing reactivation of TB.22-24

In Saskatoon, Canada, RA patients with a positive TB
skin test, but no other overt signs of TB, are initiated on
TNF inhibitor therapy (after failing disease modifying anti-
rheumatic drugs [DMARDs]) without prophylaxis and are
monitored closely at the Saskatoon TB clinic. Patients with
positive TSTs were compared to patients on TNF inhibitors
with a negative TST to see if reactivation rates of TB dif-
fered between the two groups. The literature has shown no
consistent pattern of serious TB infection risk associated
with the use of TNF inhibitors.25 In this study, it was
hypothesized that the patients who were TST positive were
not at any increased risk of TB reactivation by taking TNF
inhibitors. 

The objective of this study was to determine if patients
who test positive for TB have a significantly different risk of
reactivation when not provided prophylaxis as compared to
those who are prophylactically treated. 

Materials and Methods
The cohort for this investigation consisted of all patients
receiving biologic therapy at the office of a private urban
rheumatology clinic and from the Royal University Hospital
(RUH) in Saskatoon, Canada. Patient medical charts 
(n = 213) were reviewed from 2002-2012 for the following
variables: age, gender, type of biologic therapy, types of
DMARDs (particularly prednisone), and signs of active TB.

Patients were divided into two groups: those with either a
positive TST (> 5 mm) or those with a negative TST (≤ 5 mm).

Of the patients with a positive TST, 26 had RA, eight had
ankylosing spondylitis (AS), and five had psoriatic arthri-
tis (PsA). Of the patients with a negative TST, 127 had RA,
29 had AS, 16 had PsA, and two had inflammatory bowel
disease (IBD) arthropathy. 

Total time that patients were receiving biologics was
measured in months and patient years due to the unequal
time in follow up in the different patients. There was no
minimum amount of time that a patient had to be receiving
biologics to be included, with the minimum time being
three weeks for one patient. However, only two patients
were receiving biologics for less than one year. No patient
received TB prophylaxis.

Results
No evidence of TB reactivation occurred in either patient
group. All of the patients included in this survey had mod-
erate to severe RA as evidenced by having symptoms
despite multiple types of DMARD treatments, and had thus
been administered TNF inhibitor therapy. There were 
39 patients with a positive TST currently receiving a TNF
inhibitor and 174 patients with a negative TST receiving a
TNF inhibitor. The majority of patients in both groups were
over the age of 50 and were concurrently administered
DMARDs (Table 1). Despite TNF inhibitor therapy, none of
the patients showed evidence of active TB in follow up. 

All but two of the positive TST patients received TNF
inhibitors for at least 12 months, with the two receiving
therapy for 6.9 and 0.7 months (Table 2). At each time
interval, the total number of patients that made that length
of time was tabulated. The numbers steadily decreased;
none of the patients were treated with biologics for more
than 120 months (Figure 1). In total, the positive TST
patients accumulated 146 patient years of TNF inhibitor
therapy and the negative TST patients 746 patient years. 

Patients were treated with a range of TNF inhibitors; it
was common for the patients to have been administered
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Table 1
TNF Inhibitor-treated RA Patient Characteristics for Those with a Positive TST versus Those with a Negative TST

Characteristic Postive TST* Negative TST**
Age over 50 years 76.9% 70.0%

Male : female 22 male : 17 female 88 male : 86 female

Patients on DMARDs 77.8% 74.7%

Number of patients with TB 0% 0%

* Based on 39 patients; ** Based on 174 patients.



more than one form of TNF inhibitor therapy over the
course of their treatment (Table 3). A total of 74% of pos-
itive TST patients and 59% of negative TST patients were
receiving infliximab at some point in time, which was the
most commonly-used TNF inhibitor. Of the remaining
agents, the most common to least commonly administered
were adalimumab, abatacept, rituximab, tocilizumab, 

etanercept, and golimumab. None of the TST-positive
patients had taken golimumab. 

Of the 39 patients with a positive TST, 17 (44%) had a
history of prednisone use, while 59 of the 174 patients
(34%) with a negative TST had a history of prednisone use.

Discussion 
Despite using TNF inhibitors without TB prophylaxis in a
population considered at risk for TB reactivation, that
being patients with a positive TST, no cases of reactivation
were observed. Investigations have reported that the major-
ity of LTBI reactivations due to TNF inhibitor administra-
tion occur in the early phase of treatment,4,11,26-28 with the
median time of reactivation between 12-17 weeks.4,11 In
this chart review, all but two of the patients received TNF
inhibitors for more than 12 months. Furthermore, all of the
patients were monitored closely at the Saskatoon TB clinic
for two years after initiating TNF inhibitor therapy. If TB
were to occur, the reactivations would have been most likely
within that two-year window.11,26

The level of increased risk of TB reactivation among the
different biologics has been reported to differ. In one
study, incident rates of TB reactivation were found to be
highest with infliximab (1.5/1,000 patient-years), followed
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* Total patient-years was 146.2.

Table 2
Minimum Length of Time Patients with a Positive TST
Have Received TNF Inhibitors*

Legend: At each time interval, the total number of patients that made that length of time was tabulated. Therefore, the numbers steadily decrease until none of the patients are on biologics for more than 120 months. 

Figure 1. 
Patients with a Positive TST Receiving TNF Inhibitors: Minimum Length of Time 
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by adalimumab (0.9/1,000 patient-years), and then etan-
ercept (0.5/1,000 patient-years).17 Other reports also
placed infliximab as the most at risk for causing TB reac-
tivation, followed by adalumimab, then etanercept.26

Some studies have found a three- to four-fold higher risk
when on infliximab or adalimumab as compared to etan-
ercept;27-29 while other investigations have claimed there
to be no difference between infliximab, adalumimab, and
etanercept with respect to TB reactivation.25

There has been no consistent pattern of serious TB infec-
tion risk associated with the use of TNF inhibitors.25
Adalimumab was launched after the risk of TB had emerged
and screening initiated, which may account for some of the
over-reported rates of TB in patients on adalimumab, as a
consequence of increased vigilance.25 The mechanism of
action of rituximab is not a concern for TB reactivation as
while receiving TNF inhibitors.30 In fact, there are no
reported cases to date with patients being treated with rit-
uximab,30 nor have increased rate of TB been shown with
tocilizumab.28 However, since none of the patients devel-
oped active TB in our study, there does not appear to be an
increased risk with any of the medications used.

As mentioned, the preferred regimen for treating LTBI is
nine months of INH daily.1,19,21,22 The efficacy of IHN has
been reported as 60% for six months of daily INH (> 80%
completion),31,32 and 90% for nine months of daily INH.33
The completion rate is, however, very low, with one study
showing persistence as low as 39%,34 and other reports
claiming rates between 50% and 60%.35,36

There are considerable risks associated with TB 
prophylaxis. The most serious side effect of INH is toxic

hepatitis.23 Hepatic adverse effects from INH range from
a mild increases in aminotransferases (10%-20%) to overt
hepatitis, which is rare.24 Risk factors include age over 
35 years, being female, baseline elevation of aspartate
aminotransferase (AST), and the concurrent use of alco-
hol.26,29,37 With over one million patients treated with
INH since 1991, the incidence of INH-associated liver
injury has been estimated at 1/1,000 patients,19 hospital-
ization rates have been reported at 0.1 to 0.2/1,000, and
mortality rates of 0.0 to 0.3/1,000.6,20,37 In public health
clinic studies, the incidence of INH hepatotoxicity has
varied between 0.1%24 and 4%.38 The differences is per-
haps due to age of the population or definition of hepato-
toxicity in these studies.39 Another study found a rate of
5.63 hepatotoxic events per 1,000 patients, with higher
rates associated with patients over the age of 50.39 It
should be noted that in this database study, only 41% of
patients were to found to have completed three months of
INH therapy, and only 22% six months of therapy.39 The
toxicity may have been higher in some instances if the
compliance had been higher.39 In one trial, 53% of the
255 patients that completed the nine months of INH ther-
apy reported some symptoms during the treatment.2 In
the same trial, hepatotoxicity accounted for 40% of those
patients permanently discontinued from the treatment.2 

There are competing risks when considering treatment:
TNF inhibitors and the reactivation of TB versus INH toxi-
city and compliance. If the annual risk of TB is greater than
the risk of drug induced hepatitis, then prophylaxis should
be received.22 Conversely, if the risk of hepatitis is greater,
then patients should not receive prophylaxis, but rather be
monitored closely, having any symptoms that develop
investigated quickly and diagnosed early.22 When risk out-
weighs benefit, patients with an abnormal chest X-ray con-
sistent with past TB (or prior extra pulmonary TB that has
been adequately treated in the past) can begin TNF
inhibitor treatment while being monitored clinically every
three months.22 If no adequate treatment was received,
then the risk-benefit analysis favors chemotherapy.22

To illustrate the point, consider treatment for an aver-
age RA patient in Saskatchewan. The incidence of TB in
Canada is 5.1/100,000, while in Saskatchewan it is some-
what higher at 6.2 /100,000.31 Specific incidences of TB
in Saskatchewan are less than 1/100,000 for Caucasians,
43/100,000 for status First Nations, 23/100,000 for
Metis, and 17/100,000 for foreign-born Canadians.31
The progression from latent infection to active TB has a
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TNF Inhibitor
Infliximab

Adalimumab

Abatacept

Rituximab

Tocilizumab

Etanercept

Golimumab

Positive TST**
74.1%

33.3%

29.6%

7.4%

11.1%

3.7%

0%

Negative TST***
58.6% 

26.4% 

17.8% 

8.6% 

9.8% 

23.6% 

6.9%

*The percentages are based on patients receiving mediation for any period of time. ** Based on 39 patients.
*** Based on 174 patients.

Table 3
Breakdown of TNF-inhibitor Usage in the Two Patient
Groups*



universal estimate of a 10% incidence with a positive
TST.31 In Saskatchewan, the rates are 0.8% and 6.9% for
White-European and Status First Nation individuals,
respectively.31 In order to make a risk calculation, the
annual risk of TB should be multiplied by five (due to the
increased risk caused by TNF inhibitor therapy) to
account for TNF inhibitor medications,22 which would be
divided by the risk of INH hepatitis.31 A ratio of less than
one indicates observation is best, while a ratio of more
than one would indicate that prophylaxis is preferred.31
The incidence would be determined by reviewing local
epidemiology for the patient group and the toxicity 
as 278/100,000 people.31 For example, a Caucasian 
in Saskatchewan would have a risk of ([1/100,000]*5)/
([278/100,000]), which would be 0.02, strongly favoring
observation.31 Even for a Status First Nation patient, the
ratio would be 0.8 ([43 cases/100,000 people]*5)/
([278 cases/100,000 people]).30

In this study, 76.2% of the RA patients treated with TNF
inhibitors with a positive TST were over the age of 50 years,
they would have been at a higher risk of toxicity. The risk-
benefit ratio was less than one for all of the patients as well.
Therefore, all of the patients theoretically would be safer
not receiving prophylaxis. 

In addition to being safer for the patient, not having to
give prophylaxis would be beneficial for the health care
system in terms of cost. In a study using financial informa-
tion from Montreal, Canada, the estimated cost of treating
one patient with nine months of INH was $1,073 if no
symptoms developed, and $1,131 if symptoms developed
but therapy was still completed.2 Costs were attributable to
routine visits, therapeutic agents, pharmacy charges, rou-
tine testing, and unscheduled visits. The costs of evalua-
tion and management of specific adverse events varied
from $668 to $1,249, depending on the severity of the
adverse event.2 Although medication is inexpensive for
LTBI, the total costs are high because close monitoring is
imperative due to the risk of drug-induced hepatitis.2

The exact risk of morbidity of TB associated with corti-
costeroid therapy is unknown, but therapy with them is a
well-known risk factor for TB.40 Reactivation of TB after
patients were administered corticosteroids has been docu-
mented.41-43 Corticosteroids have an immunosuppressive
effect, which can promote TB reactivation, therefore, care-
ful observation of patients taking steroids is required.42,44

However, there has also been no relationship found
between total dose or duration and risk.42

One of the limitations of this study was the small number
of patients (39) with a positive TST, making it impossible to
compare results with previous studies. With an expected
risk of TB in TST-positive patients on TNF inhibitors of
2.6/1,000, the study would need about 400 patients to
show one case of TB. There are not enough people in
Saskatchewan to provide sufficient numbers. As far as we
know, Saskatchewan is the only place providing biologics
to TST-positive patients without receiving TB prophylaxis
prior to therapy. Consequently, all the patients must come
from Saskatchewan, making it very difficult to attain 
sufficient numbers of patients. 

Although the numbers of patients in this study are not
sufficient to compare the levels of risks with other studies,
it shows that none of the RA patients on TNF inhibitors
had reactivation of their TB. 

Conclusion & Summary
In this investigation we demonstrated that RA patients on
TNF inhibitors who did not receive prophylaxis are not at
risk for TB reactivation. Although we could not fully
answer the objective question of whether patients are at
increased risk by not being on prophylaxis, the study acts
as a probing study into the possibility of treating RA with
biologics in patients with latent TB without the need for
TB prophylaxis. Between 400 and 5,000 patients would be
needed to objectively determine that there is no increased
risk, but it is at least suggested. More investigations are
needed, along with more follow up to provide more data. 

We would like to acknowledge K. Shawn Davison for his 
contributions to editing. 
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