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Does isoniazid chemoprophylaxis increase the frequency of 
hepatotoxicity in patients receiving anti-TNF-α agent with 
a disease-modifying antirheumatic drug?

Abstract
Objective: The aim of this study is to determine the incidence of isoniazid (INH)-related hepatotoxicity in patients with rheumatologic diseases 
receiving tumor necrosis factor-α (TNF-α) antagonists along with a disease-modifying antirheumatic drug (DMARD).
Material and Methods: We have retrospectively evaluated 87 patients receiving anti-TNFα agents who were followed up between June 2005 
and February 2010 at our rheumatology department. Sixty-one of 87 patients have received INH prophylaxis for 9 months for latent tuberculosis 
infection. 
Results: A total of 61 (70.1%) of 87 patients used INH prophylaxis (Group I), while the remaining 26 (29.9%) (Group II) had not; 53 patients had 
used any DMARD in Group I, while 21 patients had used in Group II. No significant differences were found among Group I and II with respect to 
clinical features. When two groups were compared, in Group I, elevations of liver enzymes were detected in five patients (8.1%) who had normal 
baseline values. Among these patients, hepatotoxicity developed in two patients. Hepatotoxicity developed one patient in Group II (p=0.85).
Conclusion: INH chemoprophylaxis was well tolerated in patients using anti-TNF-α agent and a DMARD. It seems not to be a strong risk factor for 
hepatotoxicity. However, comorbidities and other drugs used may be additional factors in the elevation of transaminases.
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Introduction
Tumor necrosis factor-alpha (TNF-α) inhibitors represent important treatment advances in a number of 
inflammatory conditions, including rheumatoid arthritis (RA), seronegative spondyloarthropathies (SpA), 
and inflammatory bowel disease. However, multiple adverse effects of TNF inhibition have been identified 
through both clinical trials and post-marketing surveillance. Some of the most important adverse effects 
are several infections, including tuberculosis and malignancy (1). Given the risk of reactivation of latent 
tuberculosis infection in patients receiving TNF inhibitors, it is crucial to screen all patients for latent tu-
berculosis prior to starting a TNF inhibitor. Isoniazid (INH), as a first choice, is advised for prophylaxis of 
latent tuberculosis (2). One of the major side effects of INH is hepatotoxicity (3). It is well known that the 
combination of TNF inhibitors and methotrexate (MTX) increases their therapeutic effect. However, it can 
be speculated that INH-induced liver toxicity may be seen at an increased rate when it is combined with 
a TNF inhibitor and MTX, because they can be potentially harmful to the liver (4-10). In the literature, there 
are conflicting studies of the frequency of INH-induced hepatotoxicity in rheumatic patients receiving an-
ti-TNF-α agents. The aim of this study was to investigate the liver toxicity of INH therapy used for latent 
tuberculosis in patients with rheumatologic diseases receiving anti-TNF-α agents with a disease-modifying 
antirheumatic drug (DMARD). We have also compared our results with the series from our country and 
other countries to present the differences and similarities between populations. 

Material and Methods
Patients
Eighty-seven patients receiving anti-TNF-α treatments for their rheumatologic diseases were included in 
the study and followed up in the Rheumatology Department between June 2005 and February 2010. We 
retrospectively reviewed the files of 87 patients. The demographic and clinical characteristics of the pa-
tients, such as age, sex, type and duration of primary disease, type of anti-TNF-α agent, DMARD usage, MTX 
usage, and duration of MTX usage, were recorded. All cases were screened for hepatitis B and C before 
being administered anti-TNF-α agent. Anti-TNF-α treatment was administered after starting latent tuber-
culosis chemoprophylaxis 1 month later. The patients using MTX used folic acid 5 mg weekly. Every pa-
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tient continued DMARDs throughout the INH 
period. Patients who developed hepatotoxicity 
were questioned retrospectively in terms of al-
cohol history. 

Serum aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) levels were re-
corded at baseline and 1, 3, 6, and 9 months 
(normal ranges are AST=7-39 U/L, ALT=2-40 
U/L). Hepatotoxicity was accepted if the AST 
and/or ALT levels showed two times an in-
crease of the upper limit of normal value (the 
design of the study is summarized in Figure 1). 

Diagnosis of latent tuberculosis infection and 
chemoprophylaxis
Latent tuberculosis of the patients was identi-
fied by a detailed history of close contact with 
tuberculous cases, chest radiography, and tu-
berculin skin test (TST). TST was applied with 
Mantoux method, in which five tuberculin test 
units of purified protein derivative was inject-
ed intradermally into the volar surface of the 
forearm for all cases. The results were assessed 
as the transverse diameter in millimeters of in-
duration at 48-72 h. TST was repeated 1 week 
after the first one if it yielded a negative result 
to evaluate the booster effect. Positive TST was 
accepted as ≥5 mm, as cited in the Society 
for Research and Education in Rheumatology 
(RAED)-Turkey Guideline. The presence of la-
tent tuberculosis infection was assessed as an 
abnormal chest radiograph and/or positive TST, 
history of close contact with infection cases 
with tuberculosis within the last year, or anergy 
testing of TST. This guideline suggested INH as 
the first-line chemoprophylaxis agent for latent 
tuberculosis for a duration of 9 months; hence, 
INH 300 mg daily and pyridoxine at a dose of 
50 mg were administered for 9 months in pa-
tients with latent tuberculosis. 

Statistical Analysis
Statistical analysis was performed using the 
SPSS (Statistical Package for Social Sciences) 
for Windows 15.0 statistical package program 
(IBM; Chicago, IL, USA). 

Results are expressed as mean±standard devi-
ation. All categorical variables were shown as 
the number and percent of cases. Demograph-
ic data were compared by Mann-Whitney 
U-test. Categorical variables were compared by 
chi-square test. A p value ≤0.05 was considered 
statistically significant.

Results
Patients
Of 87 patients, 61 (70.1%) were diagnosed with 
latent tuberculosis and given INH prophylaxis 
(Group I). The remaining patients who were re-
ceiving anti-TNF-α without INH were included 

as a control group (Group II) (Figure 1). Mean 
age of the patients in Group I and Group II was 
45.7±13.9 years and 43.6±12.9 years, respec-
tively. Seventy-two percent (44) of patients 
in Group I and 54% (14) of patients in Group 
II were women. The clinical manifestations 
were similar in both patient groups. The de-
mographic and clinical characteristics of the 
patients are summarized in Table 1.

Distribution of diseases and biologic agents and 
DMARDs
Group I
Twenty-seven of 61 patients, (44.2%) had RA, 
23 (37.7%) had ankylosing spondylitis (AS), 7 
(11.5%) had SpA, 3 (4.9%) had psoriatic arthritis, 
and 1 (1.6%) had adult Still disease. Etanercept 
(ETN) was administered to 27 (44.3%) patients, 
infliximab (INF) to 26 (42.6%), and adalimum-
ab (ADA) to 8 (13.1%). Also, 53 of 61 (86.9%) 
patients had been taking any DMARD agent 
(Group A). Forty-nine of 53 (92.5%) patients 
had been taking MTX. MTX dosage had not 
been changed for at least 3 months before INH 
was started. Eight patients had been using any 
DMARD combination therapy, and 11 patients 
had been using other DMARDs, including sul-
fasalazine (4 pts), leflunomide (4 pts), and hy-
droxychloroquine (3 pts). 

Group II
Nine of 26 patients (34.6%) had RA, 12 (46.2%) 
had AS, and 5 (19.2%) had psoriatic arthritis. 
ETN was administered to 8 (30.8%) patients, 
INF to 13 (50%), and ADA to 5 (19.2%). Twen-

ty-one of 26 (80.8%) patients had received any 
DMARD agent (Group B), and 18 of 21 (85.7%) 
patients had been taking MTX. Two patients 
had been using any DMARD combination 
therapy. Three patients had been using other 
DMARDs, including sulfasalazine.

Changes in liver transaminases
Group I
Liver transaminase levels were high in seven 
patients (11%). Basal transaminase levels were 
high in two patients (Case 1 and 7). In case 1, 
the elevation was more than 2 times greater at 
the 3rd month of a follow-up period. However, 
after 6 months of therapy, transaminase levels 
decreased to normal levels spontaneously. 
In the other case (Case 7), liver transaminases 
fluctuated during the follow-up period. Be-
cause her transaminase levels were high even 
after INH discontinued, MTX was decreased.

Liver transaminases were elevated in 5 (8.1%) 
patients who had normal transaminase levels 
at the baseline. In two patients, the elevation 
was more than 2-fold (Case 2 and Case 6). In 
Case 2, the levels of transaminases decreased 
to normal levels after adjustment of MTX dos-
age. Transaminase elevation persisted after INH 
treatment was discontinued in Case 6 (Table 
2). She had diabetes mellitus and psoriasis. She 
had been using MTX, ETN, and insulin. Due to 
the possibility of MTX-induced liver toxicity in 
the presence of diabetes mellitus, MTX was de-
creased at the sixth month of INH treatment. 
Because of sustained high liver transaminas-

Table 1. Demographic and clinical characteristics of the patients 

		  GROUP I	 GROUP II	 p
		  (n=61)	 (n=26)	 value

Sex (M/F)	 17/44	 12/14	 0.07a

Age, years (mean±SD)	 45.7±13.9	 43.6±12.9	 0.72b

Disease duration, years (mean±SD)	 11.2±8.7 (2-51)	 10.2±6.9 (1-32)	 0.87b

Primary disease			   0.46a

	 Rheumatoid arthritis	 44.2% (27)	 34.6% (9)	
	 Ankylosing spondylitis37.7% (23)	 46.2% (12)	
	 Spondyloarthritis	 11.5% (7)	 -	
	 Psoriatic arthritis	 4.9% (3)	 19.2% (5)	
	 Adult Still disease	 1.6% (1)	 -	
Anti-TNF-α agent			   0.51a

	 Etanercept	 44.3% (27)	 30.8% (8)	
	 Infliximab	 42.6% (26)	 50% (13)	
	 Adalimumab	 13.1% (8)	 19.2% (5)	
DMARD using	 86.9% (53)	 80.8% (21)	 0.47a

DMARD combination therapy	 15% (8)	 10% (2)	 0.25a

MTX using	 92.5% (49)	 85.7% (18)	 0.45a

Duration of MTX using, years (mean±SD)	 5±3.1	 6.5±4.5	 0.51b

Hepatotoxicity rate	 3.3% (2)	 3.8% (1)	 0.85a

M: male; F: female; SD: standard deviation; TNF: tumor necrosis factor-α; DMARD: disease-modifying antirheumatic drug;  
MTX: methotrexate
aBased on chi-square test, bBased on Mann-Whitney U-test
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es, MTX was discontinued at ninth month of 
INH therapy. Alcohol intake was excluded. Viral 
markers were found to be negative. Abdominal 
ultrasound showed moderate liver steatosis. 
She denied a liver biopsy. In 3 other patients 
(Case 3, 4, 5), mild elevation in liver transam-
inases was observed. Their transaminase lev-
els returned to normal levels at the end of 9 
months without any intervention. None of 
these patients was consuming alcohol.

Group II
Transaminase levels were elevated only in one 
patient. Basal transaminase levels before start-
ing anti-TNF-α agent was high in this patient 
(Case 8) (Table 2). Elevation was not more than 
2 times the basal level. However, at the third 
month of the follow-up period, the elevation 
was more than 2-fold. The levels of transami-
nases decreased to normal levels after adjust-
ment of MTX dosage (the liver enzyme eleva-
tion and hepatotoxicity rate in the groups are 
given in Table 3). 

Comparison of clinical findings between groups
The clinical manifestations were similar in both 
patient groups (between Groups I and II). No 
significant differences were found among 
groups (Table 1). Similarly, subgroup analysis 
showed no significant differences between 
Group A and Group B.

Comparison of the number of patients with hepa-
totoxicity between groups
No significant differences were found between 
Group I and Group II in terms of hepatotoxicity 
(n=2, 3.3%, n=1, 3.8%; p=0.85) (Table 1). Simi-
larly, subgroup analysis showed no significant 
differences between Group A and Group B 
(n=2, 3.7%, n=1, 4.7%; p=0.78) (Table 3). 
 
Discussion
The reported incidence of antituberculosis 
drug-induced hepatotoxicity varies between 

2% and 28% (11). Up to 20% of patients taking 
INH experience mild, nonspecific hepatic inju-
ry, which is usually subclinical and evidenced 
only by mildly elevated transaminases (usu-
ally <100 IU/L) (12-14). The prognosis of mild 
INH-related hepatotoxicity is excellent, with an 
overall mortality rate of only 0.001% (15).

In this study, we have investigated the frequen-
cy of elevation of liver transaminases and hep-
atotoxicity of INH combined with an anti-TNF-α 
agent and a DMARD, mostly MTX. Although 
liver transaminases were high at baseline in 
two patients, we have resorted to giving INH 
to these patients with close follow-up because 
of persistent worsening of disease activity. We 
noted that liver transaminases increased in 5 
patients after INH was started. However, liver 
transaminases in all patients except one re-
solved spontaneously. One patient developed 
hepatotoxicity. We decreased the dose of MTX 
and then discontinued. This patient had diabe-
tes mellitus and fatty liver. We considered that 
comorbidities, such as diabetes mellitus and 
fatty liver, can be factors affecting liver func-
tions in this patient. 

When other studies from our country are eval-
uated, the frequency of hepatotoxicity has 
been reported to be 3.5%-8.3% (6, 7). Although 
the hepatoxicity criterion was accepted as a 
2-fold increase in liver enzymes in our study, 
hepatotoxicity was found only in two patients 

(3.3%), who were receiving both anti-TNF-α 
agent and INH (Group I) and in one patient 
(3.8%) who was naive about INH (Group II). In 
contrast to studies by Haroon et al. (4) and Van-
hoff et al. (5), in our study, INH does not seem 
to be a strong additional risk factor for the de-
velopment of hepatotoxicity.

Liver injury has been documented with 
DMARDs, especially MTX. Mor et al. showed 
transient elevation in liver function test with-
out severe hepatotoxicity in RA patients using 
MTX and INH (n=44) (16). There are few stud-
ies evaluating hepatotoxicity among patients 
using anti-TNF-α agent and INH (Table 4). In 
a study involving 132 patients using different 
TNF-blockers, only 23 (17%) were diagnosed 
with latent tuberculosis and were given INH 
prophylaxis; they found that 39% (9 out of 
23) of patients discontinued INH because of 
adverse events, and 5 of 9 patients (22%) had 
hepatotoxicity (4). Another study showed that 
half of their patients developed hepatotoxici-
ty (n=4, total 8). This was severe in 3 patients 
(5). In a study by Çağatay et al. (6), 702 patients 
with different inflammatory diseases receiving 
TNF-α antagonists were evaluated. Chemopro-
phylaxis was administered overall to 583 (83%) 
patients, and 31 patients (5.3%) developed 
hepatotoxicity. In a subsequent study involv-
ing 86 patients using anti-TNF-α agents, only 
5 patients (8.3%) had hepatotoxicity (7). In the 
present study, in terms of hepatotoxicity, we 

	 Age 	 Gender	 Primary disease	 anti-TNFα agent	 DMARD	 LEE/Hepatotoxicity	 Outcome 

GROUP I							     
Case 1	 59	 F	 RA	 ETN	 SSZ	 <2-fold	 Improved spontaneously  
Case 2	 44 	 F	 AS	 INF	 MTX	 ≥2-fold	 MTX dosage was decreased
Case 3	 28	 M	 AS	 ETN	 MTX	 <2-fold	 Improved spontaneously 
Case 4	 32	 F	 AS	 ADA	 None	 <2-fold	 Improved spontaneously 
Case 5	 49 	 M	 AS	 ADA	 MTX	 <2-fold	 Improved spontaneously 
Case 6	 62	 F	 Psoriatic arthritis	 ETN	 MTX	 ≥2-fold	 MTX dosage was decreased and
							       then discontinued 
Case 7	 52	 F	 Psoriatic arthritis	 INF	 MTX	 <2-fold	 MTX dosage was decreased

GROUP II							     
Case 8	 50	 M	 RA	 INF	 MTX	 ≥2-fold	 MTX dosage was decreased

LEE: liver enzyme elevation; F: female; M: male; RA: rheumatoid arthritis; AS: ankylosing spondylitis; ETN: etanercept; INF: infliximab; ADA: adalimumab; SSZ: sulfasalazine; MTX: methotrexate

Table 2. Characteristics of patients with high liver enzyme levels and hepatotoxicity

Table 3. Liver enzyme elevation and hepatotoxicity rate in the groups

	 GROUP I (n=61)	 GROUP II (n=26)
	 INH+DMARD+ and DMARD-	 INH-DMARD+ andDMARD-

LEE	 ª7 (11%)	 1 (3.8%)
H	 2 (3.3%)	 1 (3.8%)
INH: isoniazid; DMARD: disease-modifying antirheumatic drug; INH+: patients receiving INH; INH-: patients without INH; 
DMARD+: patients receiving DMARD; DMARD-: patients without DMARD LEE; the number of the patients with liver enzyme 
elevation; H: the number of the patients with hepatotoxicity. Parentheses refer to percentages of patients. 
ªbasal transaminase levels were high in two patients
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did not find any significant difference between 
Group I and Group II. We showed that receiving 
anti-TNF-α combined with a DMARD and INH 
did not increase the hepatotoxicity. 

Anti-TNF-α agents have side effects on the liver, 
too. Minor abnormalities in liver function tests 
are relatively common, but severe hepatic re-
actions are rare. Increased viral load in hepatitis 
B and C during the treatment with anti-TNF-α 
agents has been reported (17). A few cases of 
autoimmune hepatitis related with infliximab 
have been reported (18). It has been reported 
that other anti-TNF-α agents, including etaner-
cept and adalimumab, may also have hepato-
toxic effects (19-21). To date, toxic hepatitis in-
duced by anti-TNF-α agent, demonstrated with 
liver biopsy, was reported only in one patient in 
the literature (22). 

Using three drugs, including INH, MTX, and a 
TNF-α blocker, can be considered to be po-
tentially harmful to the liver. However, studies 
that evaluated the effect of INH on the liver ac-
companied by MTX or anti-TNF-α agent found 
different results (4-7). Comorbidities, number 
of cases of latent tuberculosis, and different 
doses of drugs used may be explanations for 
these different results. 

Our study has several limitations. The most 
important one is its retrospective design. Fur-
thermore, the study’s control group (Group II) 
sample size was small. Another limitation may 
be the absence of a control group who was 
taking only INH. 

Similar to the other two studies from Turkey, we 
have found a high prevalence of latent tubercu-
losis (6, 7). This rate was higher than the rates in 
Vanhoof et al. (5) and Haroon et al. (4). The in-
cidence of tuberculosis remains high in some 
parts of Turkey. BCG vaccination is given rou-
tinely to newborns in our country. We accepted 
the cutoff value for positivity of TST as ≥5 mm, as 

cited in a national guideline. We believe that the 
combination of these particular factors can be 
an explanation of the high latent tuberculosis in 
our study. Instead of TST, if we used new tech-
niques, such as interferon gamma assay, that are 
not affected by BCG vaccination or environmen-
tal exposure, the rate could be lower.

In conclusion, we found that INH prophylaxis 
does not seem to be a strong additional risk 
factor for the development of liver toxicity in 
those who are receiving both anti-TNF-α agent 
and a DMARD. Multidrug use makes the dif-
ferential diagnosis difficult, because all drugs 
used and co-morbid diseases can have delete-
rious effects on the liver. 
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