JOP. ] Pancreas (Online) 2015 May 20; 16(3):278-282.

ORIGINAL ARTICLE

The Risk of Contracting Drug-Induced Pancreatitis during Treatment
for Pulmonary Tuberculosis

Natalya Gubergrits?, Alexander Klotchkov?, Galina Lukashevich’, Patrick Maisonneuve?

'Department of Internal Medicine, Donetsk National Medical University, Donetsk, Ukraine

2Division of Epidemiology and Biostatistics, European Institute of Oncology, Milan, Italy

ABSTRACT

Context Pulmonary tuberculosis and especially multi-drug-resistant tuberculosis remain a pressing health problem. Objective The aim
of this study was to establish how often standard preparations for the treatment of tuberculosis, such as isoniazid and rifampicin, lead to
acute pancreatitis. Methods Two hundred and eighty patients with pulmonary tuberculosis were investigated by clinical chemistry and
ultrasonography to determine in how many cases the use of isoniazid and rifampicin was followed by elevation of pancreatic isoamylase
or lipase or by sonographic signs of acute pancreatitis with and without occurrence of acute upper abdominal symptoms. Results Acute
pancreatitis definitely occurred in 22 (8%) and probably in 36 (13%) of the patients. In 21 (8%) there was merely an asymptomatic serum
elevation of pancreatic enzymes and no pathologic sonographic signs in the pancreas. Conclusions Acute pancreatitis is a frequent occur-
rence after administration of isoniazid and rifampicin and must be considered whenever upper abdominal symptoms are found in patients

treated with these drugs.

INTRODUCTION

Despite all the efforts made to combat pulmonary
tuberculosis it remains a severe health problem in many
countries across the world, particularly owing to the
increasing occurrence of a multi-drug-resistant form of the
disease [1-3]. Following the expansion of the EU in 2004
and 2007, the eastern border of the European Union (EU)
comprises 10 countries. On the east these countries border
on nations with high tuberculosis notification rates. It is
even feared that tuberculosis may be crossing borders at
the eastern fringe of the EU [4]. Now more than ever, it is
important to investigate not only the efficacy of standard
treatments for tuberculosis but also their adverse effects.

Isoniazid and rifampicin have been used for several
decades in the treatment of pulmonary tuberculosis. It
has long been known that both of these drugs can lead
to acute pancreatitis, and the first reports of this drug-
induced pancreatitis appeared in 1973 for rifampicin [5]
and in 1994 for isoniazid [6]. Reviews of drug-induced
pancreatitis generally just summarize case reports on
a number of medications reported to have led to one or
more cases of acute pancreatitis [7-11]. In determining
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whether drug-induced acute pancreatitis is uncommon or
commonplace, epidemiological studies must establish just
how high the risk is for a given agent [12].

PATIENTS AND METHODS

This retrospective study comprises 280 patients treated
for pulmonary tuberculosis at Donetsk City Antitubercular
Hospital (Ukraine) between 2009 and 2014. There were
192 (69%) men and 88 (31%) women with a mean age
of 35.4 + 3.8 years (range 18-65 years). Patients with
previous acute pancreatitis or known chronic pancreatitis
were excluded. As well as being asked about their medical
history, with particular reference to previous diseases
and current abdominal pain, after commencement of
antitubercular therapy all patients underwent a physical
examination with regard to abdominal pain, determination
of pancreatic isoamylase (BIO-1A-Test Kit, Pliva-Lachema
Diagnostika, Czech Republic; normal >90 U/l) and lipase
(Beckman Coulter, USA; normal >67 U/l1), and pancreatic
sonography. The sonographic examination was carried out
using a state-of-the-art digital device with multi-frequency
sensors (ApliomMx, Toshiba, Japan). The following
findings were regarded as evidence of acute pancreatitis:
total or partial enlargement of the gland, blurred and
irregular margins, decreased and irregular echogenicity,
and peripancreatic fluid collections.

Isoniazid and rifampicin was prescribed according to the
Ministry of Health of Ukraine standards for the treatment
of tuberculosis according to the body weight of the patient:
< 74 kg 300 mg, 75-89 kg 400 mg and = 90 kg 500 mg
per day and < 74 kg 600 mg and = 75 kg 750 mg per day,
respectively.
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Three combinations of drugs were used for acute treatment
of the tuberculosis:

Combination 1: Isoniazid, rifampicin, pyrazinamide,
ethambutol (106 patients)

Combination 2: Isoniazid, rifampicin, pyrazinamide,
streptomycin (14 patients)

Combination 3: In the case of resistance to first-line drugs:
kanamycin, moxifloxacin, ethionamide, ethambutol,
pyrazinamide (57 patients)

Two combinations of drugs were used for maintenance
therapy:

Combination 4: Isoniazid, rifampicin (75 patients)

Combination 5: In the case of resistance to first-line drugs:
ethionamide, moxifloxacin, pyrazinamide, ethambutol (28
patients)

Pancreatic involvement was defined as follows:

1. Definite acute pancreatitis: threefold or higher

elevation of pancreatic isoamylase and lipase plus
presence of ultrasound changes indicative of acute
pancreatitis with or without abdominal pain (Group A)

2. Probable acute pancreatitis: threefold or higher
elevation of pancreatic isoamylase or lipase plus
either ultrasonography changes indicative of acute
pancreatitis present or abdominal pain but with
normal ultrasonography (groups C and E plus patients
in group B, D and F with abdominal pain)

3. Enzyme elevation: any elevation of pancreatic
isoamylase and/or lipase, but no abdominal pain and

normal appearance ofthe pancreas onultrasonography
patients in Group B, D and F without abdominal pain

4. Normal pancreas: no enzyme elevation of any kind,
normal ultrasound, no abdominal pain (Group H)

Three patients with normal pancreatic enzymes but
ultrasonographic findings indicative of pancreatitis were
excluded from further analysis due to suspicion of chronic
pancreatitis (Group G)

Statistical analysis was performed using Fisher's exact test
and logistic regression. Levels of significance are shown
in the tables. All p-values were two-sided. P-values <0.05
were considered statistically significant. Analyses were
performed with the SAS statistical software (version 9.2).

RESULTS

Of the 280 patients, 58 (21%) had elevated pancreatic
isoamylase and 53 (19%) had elevated lipase. Overall, one
or both of the two enzymes were elevated in 79 patients
(28%). Fifty-two (19%) patients had ultrasonographic
findings indicative of acute pancreatitis, and 52 (19%)
patients had abdominal pain. Altogether, one in every
four to five patients displayed potential signs of acute
pancreatitis. These changes were significantly more
pronounced in those treated with drug combination 1
than in those treated with combinations 3, 4 or 5, but not

significantly greater than in those treated with combination
2. There were no significant differences regarding
abnormal findings indicative of acute pancreatitis among
patients treated with combinations 2, 3, 4 and 5 (Table 1).

The distribution of treatment combinations differed
significantly between Group A (patients with elevated
pancreatic isoamylase and lipase plus ultrasonographic
changes indicative of acute pancreatitis) and group H
(patients in whom all parameters were normal). Groups B,
C, D, E, F and G did not differ significantly from group H in
this respect.

All in all, 22 (8%) patients had definite acute pancreatitis
and 36 (13%) had probable acute pancreatitis. In 21 (8%)
cases there was enzyme elevation. In the remaining 198
(71%) patients the pancreatic enzyme levels were in the
normal range and ultrasonographic findings were normal.
Three of these patients had abdominal pain that could not
be attributed to disease of the pancreas. The proportions
of patients with definite acute pancreatitis and probable
acute pancreatitis varied significantly according to the
treatment combination compared to patients with normal
pancreas, but not to patients with enzyme elevation (Table 2).

For further analysis patients with definite and probable
acute pancreatitis were grouped together and compared
to patients with enzyme elevation or no abnormalities
(Table 3). The proportion of patients with definite or
probable acute pancreatitis varied significantly according
to treatment combination (P<0.0001). It was higher in
patients treated with combination 1, 2, or 3 (acute therapy)
thanin those treated with combination 4 or 5 (maintenance
therapy; P=0.02), and higher with combination 1 than with
combination 3, 4 or 5.

DISCUSSION

Although it has long been known that isoniazid and
rifampicin can trigger acute pancreatitis, case reports
on this topic are not always covered in reviews on drug-
induced acute pancreatitis. According to Mallory and Kern
[7] there was a proposed association for isoniazid, but
evidence was contradictory or inadequate. They did not
mention rifampicin at all. Trivedi and Pitchumoni [8] made
no mention of isoniazid and assigned rifampicin to their
class II, which embraced drugs reported to have caused
more than 10 cases of acute pancreatitis. In the case of
rifampicin it was 25 patients, but without rechallenge
[8]. Badalov et al. [9] did not mention rifampicin but
included isoniazid in their class IA (at least one case
report with positive rechallenge and exclusion of all other
causes of acute pancreatitis). They reported a total of
eight cases, four of them confirmed by rechallenge. With
one exception, all of these patients had received 300 mg
isoniazid per day. The onset of acute pancreatitis after
the initiation of isoniazid ranged from 6 hours to 21 days.
Onset and rechallenge occurred within the first 6 hours in
two patients, and at 5 days and 21 days in the other two
rechallenged cases. All patients were male. In their first
review of drug-induced acute pancreatitis, Nitsche et al.
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Table 1: Abnormal findings indicative of acute pancreatitis (AP) among 280 patients with tuberculosis by treatment combination.

Treatment Patients pancreatic Elevated “or pancreatic
combination* isoamylase lipase isoamylase
All combinations 280 58 (21%) 53 (19%) 79 (28%)
ffzr‘rigmatlons 177 42 (24%) 39 (22%) 55 (31%)
Combination 1 106 35 (33%) 33 (31%) 44 (42%)
Combination 2 14 3(21%) 2 (14%) 4 (29%)
Combination 3 57 4 (7%) 4 (7%) 7 (12%)
Combinations 4+5 103 16 (16%) 14 (14%) 24 (23%)
Combination 4 75 13 (17%) 12 (16%) 20 (27%)
Combination 5 28 3(11%) 2 (7%) 4 (14%)
Combinations 1+2+4 195 51 (26%) 47 (24%) 68 (35%)
Combinations 3+5 85 7 (8%) 6 (7%) 11 (13%)
P-value**

Overall 0.0008 0.0009 0.0006
1-3vs. 4-5 0.11 0.08 0.16
2vs.1 0.39 0.21 0.36
3vs. 1 0.0008 0.001 0.0003
4vs. 1 0.02 0.02 0.04
5vs. 1 0.03 0.02 0.01
3vs. 2 0.12 0.39 0.14
4vs. 2 0.71 0.87 0.88
5vs. 2 0.36 0.47 0.27
4vs. 3 0.09 0.13 0.05
5vs. 3 0.56 0.98 0.80
5vs. 4 0.41 0.26 0.19
1+2+4 vs. 3+5 0.001 0.002 0.0003

*Combination 1 - isoniazid, rifampicin, pyrazinamide, ethambutol

Combination 2 - isoniazid, rifampicin, pyrazinamide, streptomycin sulphate
Combination 3 - kanamycin, moxifloxacin, ethionamide, ethambutol, pyrazinamide
Combination 4 - isoniazid, rifampicin

Combination 5 - ethionamide, moxifloxacin, pyrazinamide, ethambutol

Abnormal
ultrasound

52 (19%)
41 (23%)

33 (31%)
3 (21%)
5 (9%)

11 (11%)
9 (12%)
2 (7%)

45 (23%)
7 (8%)

0.0008
0.01
0.46

0.003
0.004
0.02
0.19
0.35
0.20
0.55
0.80
0.48
0.005

Abdominal pain

52 (19%)
41 (23%)

37 (35%)
2 (14%)
2 (4%)

11 (11%)

10 (13%)
1 (4%)

49 (25%)
3 (4%)

<0.0001

0.01
0.14

0.0003

0.002

0.01
0.15
0.92
0.24
0.07
0.99
0.18

0.0003

**p-value obtained from logistic regression models (the p-value for “Overall” tests for difference within the five treatment combinations)

Table 2: Association between treatment combination and evidence of acute pancreatitis.

Definite acute pancreatitis = Probable acute pancreatitis Enzyme elevation

Patients n=22 n=36 n=21
Treatment Combination*

Combination 1 18 19 7
Combination 2 1 2 1
Combination 3 1 3 3
Combination 4 2 10 8
Combination 5 0 2 2
P-value** (vs. normal) 0.0001 0.045 0.79

Definite acute pancreatitis: patients in group A

Probable acute pancreatitis: patients in group C, E or in group B, D or F with abdominal pain
Enzyme elevation: patients in group B, D or F without abdominal pain

Normal pancreas: patients in group H

Normal pancreas
n=198

60

10

49

55

24
Reference

Three patients with no enzyme elevation but changes on ultrasonography (group G) were excluded because of suspected chronic pancreatitis.

*Combination 1 - isoniazid, rifampicin, pyrazinamide, ethambutol

Combination 2 - isoniazid, rifampicin, pyrazinamide, streptomycin sulphate
Combination 3 - kanamycin, moxifloxacin, ethionamide, ethambutol, pyrazinamide
Combination 4 - isoniazid, rifampicin

Combination 5 - ethionamide, moxifloxacin, pyrazinamide, ethambutol

**p-value based on Fisher’s exact test

[10] summarized 26 patients in whom the association of
rifampicin with pancreatitis was definite or probable [8,
13] In none of these cases, however, had rechallenge taken
place. They did not mention isoniazid. In a second review, probable.
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Table 3: Association between treatment combination and signs of acute pancreatitis.

Total number of patients

Patients n=277
Treatment Combination*

Combinations 1+2+3 174
Combination 1 104
Combination 2 14
Combination 3 56
Combinations 4+5 103
Combination 4 75
Combination 5 28
Combinations 1+2+4 193
Combinations 3+5 84
P-value**

Overall

Combinations 1+2+3 vs. 4+5
Combination 2 vs. 1
Combination 3 vs. 1
Combination 4 vs. 1
Combination 5 vs. 1
Combination 3 vs. 2
Combination 4 vs. 2
Combination 5 vs. 2
Combination 4 vs. 3
Combination 5 vs. 3
Combination 5 vs. 4
Combinations 1+2+4 vs. 3+5

Enzyme elevation
or normal pancreas

Definite or probable
acute pancreatitis (95% CI)*

n=219 58/21% (16-26%)
130 n=44/25% (19-32%)
67 n=37/36% (26-45%)
11 n=3/21% (5-51%)
52 n=4/7 % (2-17%)
89 n=14/14% (8-22%)
63 n=12/16% (9-26%)
26 n=2/7% (1-24%)
141 n=52/27% (21-34%)
78 n=6/7% (3-15%)

<0.0001
0.02
0.30
0.0004
0.005
0.01
0.13
0.62
0.20
0.14
1.00
0.26
0.0006

Three patients with no enzyme elevation but changes on ultrasonography (group G) were excluded because of suspected chronic pancreatitis.

*Combination 1 - isoniazid, rifampicin, pyrazinamide, ethambutol

Combination 2 - isoniazid, rifampicin, pyrazinamide, streptomycin sulphate

Combination 3 - kanamycin, moxifloxacin, ethionamide, ethambutol, pyrazinamide

Combination 4 - isoniazid, rifampicin
Combination 5 - ethionamide, moxifloxacin, pyrazinamide, ethambutol

**p-value obtained from logistic regression models

t95% confidence intervals (CI) of the proportion calculated using the 'exact’' method based on the beta distribution

The specific risk of pancreatitis associated with an
individual drug is difficult to define [12]. The situation
is seldom as clear as in the Swedish studies (both
population-based case-control studies) that demonstrated
a 60% increased risk of acute pancreatitis among current
tetracycline users [14] and an increased risk with oral
glucocorticoids (or 1.53, 95% CI 1.27-1.84) [15] and a
Dutch study (multicentre population-based European case-
control study) showing an increased risk with angiotensin-
converting enzyme (ACE) inhibitors and calcium channel
blockers (or 1.5, 95% CI 1.1-2.2; or 1.5, 95% CI 1.1-2.1)
[16]. For the clinician, however, drug-induced pancreatitis
is a rather uncommon, non-severe event [13], despite the
observation that 42% of patients admitted during a first
attack of AP had taken pancreatitis-associated drugs [17].
The treating physician should always ask what drugs are
being taken and consider discontinuation.

A total of 25 and 11 case reports of acute pancreatitis
attributed to rifampicin and isoniazid, respectively, have
been published [18]. There is only one study comparable
to ours. Mattson [5] investigated patients with newly
diagnosed tuberculosis who received rifampicin from

1968 to 1972. Acute pancreatitis occurred in nine (2%)
of the 547 patients, and a further six patients (1%) had
abdominal symptoms due to elevated amylase that could
not be attributed with certainty to acute pancreatitis. An
asymptomatic serum amylase elevation was recorded in
20 patients (4%). In comparison, the figures in our study
are much higher.

Altogether, 22 (8%) patients had definite acute
pancreatitis and 36 (13%) probably had pancreatitis. In
21 (8%) of the patients there was an asymptomatic serum
enzyme elevation. Viewing the patients with definite and
probable acute pancreatitis together reveals the following
(Table 3): definite/probable acute pancreatitis was found
much more frequently during acute treatment (44/174,
25%) than during maintenance therapy (14/103, 14%).
This difference is significant (P=0.02). The reason is
unclear. Definite or probable acute pancreatitis occurred
significantly more often with combination 1, which
included isoniazid and rifampicin, than with combination
3, which did not contain these drugs (P<0.0001). There
was no difference, however, between combination 1
and combination 2 (used in only a small number of
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patients), which also included isoniazid and rifampicin. In
maintenance therapy combination 4, with isoniazid and
rifampicin, led to definite or probable acute pancreatitis in
12 cases (16%), in contrast to combination 5, in which only
two patients (7%) were affected.

The study features a number of limitations. For instance,
we do not know whether the patients who developed
definite or probable acute pancreatitis had other potential
causes of pancreatitis, e.g. gallstones, alcohol abuse or
hypertriglycaemia. On ethical grounds, no rechallenges
were performed. Separate testing for isoniazid and
rifampicin was not carried out. In fact, this is probably no
longer feasible, because nowadays these two drugs are
generally given together in the treatment of pulmonary
tuberculosis.

Overall, however, definite or probable acute pancreatitis
occurs in a very high proportion of patients treated with
isoniazid and rifampicin for pulmonary tuberculosis.
If a patient reports abdominal symptoms soon after
commencement of therapy, the treating clinician must
order diagnostic tests for acute pancreatitis. This is
particularly important in cases where pancreatitis has
previously occurred following treatment for tuberculosis,
pulmonary or otherwise. The pancreas does not forget.
In one case, acute pancreatitis during administration of
isoniazid for genitourinary tuberculosis was followed
12 years later by renewed pancreatitis when the patient
received isoniazid again for pulmonary tuberculosis [19].
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