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Summary
Malabsorption of oral antimycobacterial drugs is a rare cause of treatment failure in tuberculosis (TB). Several predisposing comorbidities have
been recognised. HIV infection is the most important risk factor referred in the literature. There are few reports about antimycobacterial drugs
malabsorption, particularly in the absence of predisposing comorbidities. The authors present a clinical case of oral treatment failure in TB due
to malabsorption; however, what caused the failure remained unclear. Possible causes of malabsorption are discussed under various sections.
Purpose of this case report is to point to this rare situation that can easily go unnoticed unless a very high level of suspicion is present.

BACKGROUND
Most patients with tuberculosis (TB) respond well to treat-
ment. Treatment failure is still an ongoing challenge. Resis-
tance and non-compliance to therapy are the most
important causes. Even in patients with good compliance to
directly observed therapy (DOT) and adequate sensitivity
for the drugs in use, treatment failure still occurs and malab-
sorption of orally administered drugs is one possible expla-
nation for this situation.

CASE PRESENTATION
Our case is a 15-year-old male student, who was obese (94
kg), previously healthy and who presented with a 5-month
history of cough, sputum, anorexia and weight loss (10 kg).

He presented no vomits and his bowel history was normal,
with no diarrhoea. He was taking no medication. He was
non-smoker and had no alcohol or drug addiction. Clinical,
radiological (figure 1) and microbiological evaluation sup-
ported the diagnosis of respiratory TB. Daily oral weight-
adjusted standard combination therapy (isoniazid (INH):
300 mg, rifampin (RIF): 600 mg, pyrazinamide (PZA): 1500
mg and ethambutol (EMB): 1200 mg) was started. Medica-
tion was taken in fasting or after a light snack, under DOT
regime, and as witnessed by an experienced nurse. After
taking medication, patient remained in our department
under direct supervision for about 2 h to ensure that medi-
cation was not rejected or vomited or expelled. Patient’s
HIV status was negative. Sputum-culture exam confirmed

Figure 1 Chest x-ray (initial). Extensive bilateral infiltrate with a cavitary lung lesion on the left.
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Mycobacterium tuberculosis (MT) sensitive for all first-line
drugs in use. Nevertheless, patient failed to improve (clini-
cal and radiologically (figure 2)) and monthly repeated spu-
tum smear during first 4 months of treatment showed
persistence of acid-fast bacilli (AFB).

INVESTIGATIONS
Drug-susceptibility testing (DST) was repeated, which con-
firmed sensitivity for all drugs in use. Oral drugs malabsorp-
tion was then considered as a cause for treatment failure,
which was confirmed by measurement of anti-TB drugs
blood levels before and after the beginning of parenteral TB
drugs during the few days the patient was in the hospital.
Serum concentration of INH was undetected (2 h and 6 h
postdose) and RIF level was undetected after 2 h and was
below expected range 6 h postdose, which supported our
hypothesis (table 1). Comorbidities that can impair drug
absorption (HIV infection, hypoalbuminemia, gastrointes-
tinal or malabsorptive diseases; infectious gastroenteritis,
liver, renal or thyroid diseases) were excluded. In collabora-
tion with Gastroenterology Department, a study for gas-
trointestinal malabsorption was conducted. Laboratorial
evaluation, including assessing blood levels of folate, vita-
min B12, iron, calcium, alkaline phosphatase and albumin,
was normal. Serologic tests consisting on antiendomysial
antibodies and antigliadin antibodies were normal. Stool
studies were normal, including qualitative assessment of
faecal fat, Sudan stain and assessment of enteric pathogens,
cists, parasites and MT. The D-xylose test was normal. Gas-
trointestinal endoscopy with biopsy from the second part
of the duodenum and abdominal ultrasound were also per-
formed and revealed no changes.

Table 1 Blood levels of antimycobacterial drugs
INH blood level RIF blood level

Time postdosis 2 h 6 h 2 h 6 h

Treatment A* n.d. n.d. n.d. n.d.

Treatment B** n.d. n.d. n.d. 0.3 ág/ml

Treatment C*** 8.96 ág/ml 3.01 ág/ml 5.73 ág/ml 2.38 ág/ml

*Treatment A: INH 300 mg oral, RIF 600 mg oral, PZA 1500 mg oral and
EMB 1200 mg oral.
**Treatment B: INH 450 mg oral, RIF 700 mg oral, PZA 2000 mg oral and

EMB 1800 mg oral.
***Treatment C: INH 300 mg intravenous, RIF 600 mg intravenous, PZA

2000 mg oral and EMB 1800 mg oral.(Therapeutic range: INH: 0.5–8.0 μg/ml.;
RIF: 1.0–30 μg/ml)EMB, ethambutol; INH, isoniazid; n.d., not detected; PZA,
pyrazinamide; RIF, rifampin.

TREATMENT
Assuming the possibility of isolated malabsorption of anti-
TB drugs, patient was prescribed with intravenous INH, RIF
and streptomycin (SM) while continuing intake of daily oral
PZA and EMB. The DST by the beginning of this regime
revealed resistance to SM, which was then suspended.

OUTCOME AND FOLLOW-UP
Meanwhile, patient began to improve clinically, 1 month
after mycobacterial charge was significantly reduced and 2
months after he was asymptomatic and gaining weight. By
that time chest x-ray was improving and since then sputum
smear became persistently AFB negative. Cultural exams
turned to negative only after the third month of treatment.
This patient had an extensive cavitary lung TB presenting
good tolerance to treatment and no side effects, nor toxicity

Figure 2 Chest x-ray (after 4 months of initial treatment). Worsening radiological pattern: more exuberant bilateral lung infiltrate and larger
cavitary lung lesion on the left.
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were detected. Tacking this in account our option was to
extend the therapeutic regimen treating the patient for 9
monthssincecultureexamhaveturnedtonegative,totalising
12 months of treatment. By that time patient was clinically
well and chest x-ray was normal (figure 3). Patient has been
kept in follow-up after treatment cessation and until now
no signs (clinical or radiological) of relapse have been
detected.

DISCUSSION
Oral malabsorption of anti-TB drugs is one possible cause
for treatment failure, although rarely described. In patients
receiving appropriate anti-TB therapy in DOT regime with-
out clinical, radiological or microbiological improvement,
malabsorption must be considered.1–6

Malabsorption of ≥1 drug may justify treatment failure,
adverse clinical outcome, disease progression and even pro-
motion of drug resistance.1 2 4 5 7 8

Most patients with TB absorb anti-TB drugs properly and
do not require drug monitoring as long as they respond
expectedly to therapy.1 9 Malabsorption of anti-TB drugs
has been reported in a small subset of patients.1 2 4 8 Poten-
tial causes have been recognised, although they remain
poorly characterised. Most reports have focussed on HIV
infection as the most important risk factor for anti-TB drugs
malabsorption.1–5 7–9 HIV patients may present lower
serum concentrations of ≥1 anti-TB drugs, even in the
absence of malabsorption symptoms.1 7 Malabsorption in
non-HIV patients is not clearly explained and data in litera-
ture are lacking. Other comorbidities that can possibly
impair drug absorption include hypoalbuminemia in mal-
nourished, gastrointestinal or malabsorptive diseases, infec-
tious gastroenteritis, gastric achlorydria, end-stage liver or
renal diseases.1 3

Altered drug bioavailability with the use of combination
INH/RIF compared with individual tablet forms has also
been reported in the literature.2 3 It is also known the delete-
rious effects of high-fat food on the absorption of INH and

RIF. So it is advisable that patients fasted before medication
or restrict intake to a light snack.

Measurementofanti-TBdrugs levelshasbeenencouraged
in patients infected with a sensitive MT, which remain AFB
smear positive after 3 months of DOT regime with effective
drugs according to DST.1–3 6 Maximum INH and RIF serum
concentration are typically reached 2 h after oral administra-
tion and their normal half time is 2–4 h. Two separate
measurements (2-h and 6-h postdose) are advocated to
distinguish between delayed absorption (late peak close to
normal)andmalabsorption(lowconcentrationsatall time).6

This clinical case refers to a patient presenting respiratory
TB not responsive to standard therapy. Despite good com-
pliance to DOT regime and DST 3 months apart confirming
sensitivity to first-line drugs in use, treatment failure has
occurred.

To face the possibility of surreptitious non-adherence to
treatment, our usual DOT regime was reinforced by main-
tenance of patient in our department after taking medica-
tion under direct supervision for about 2 h to ensure that
medication was not rejected nor vomited or expelled.

Measurement of anti-TB drugs blood levels before and
after the beginning of parenteral TB drugs was performed
during a few days period of hospitalisation which revealed
that serum concentration of INH and RIF were undetected
or much below expected range, which supported our
hypothesis of oral malabsorption of anti-TB drugs.

Patient’s HIV status was negative. Gastrointestinal or
malabsorptive disease, as a cause of drug malabsorption,
seemed unlikely. Patient presented a good nutritional sta-
tus, albumin and protein blood levels were normal and
blood analysis revealed no signs of deficient absorption.
Patient was not taking any antiacid medication. Moreover,
a detailed study to clarify a possible gastrointestinal
malabsorption was conducted in collaboration with Gastro-
enterology Department which revealed no abnormalities.

Gastrointestinal TB was excluded. However, according
to literature, blood concentration of anti-TB drugs is not
impaired in patients with gastrointestinal TB.10

Figure 3 Chest x-ray (after complete treatment). Almost complete chest x-ray abnormalities resolution.
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In the absence of comorbidities pointed earlier, possibil-
ity of isolated anti-TB drugs malabsorption was considered.
To clarify this situation, patient was admitted to pulmonol-
ogy ward and measurement of anti-TB drugs levels was per-
formed with patient taking oral anti-TB medication under a
tighter DOT regime during the period of hospitalisation.
Under these conditions, undetected or low serum concen-
tration of anti-TB drugs strongly supported this hypothesis.
Introduction of intravenous regime, followed by good clini-
cal, radiological and microbiological response, confirmed
malabsorption as the most possible cause for treatment
failure.

Learning points

▲

For the vast majority of patients, standard drug
regimes prescribed are adequate.

▲

Although rare, malabsorption of anti-TB drugs is an
increasingly prevalent problem.

▲

There are few reports in the literature about TB
treatment failure due to antimycobacterial drugs
malabsorption and particularly in the absence of
predisposing comorbidities.

▲

Nevertheless in patients who remain AFB smear
positive after 3 months of adequate treatment under
DOT regime and proven DST, drug blood levels
monitoring must be considered.

▲

We believe that drug malabsorption as a cause for low
drug blood concentrations and treatment failure applies
to this clinical case, even if cause of malabsorption
was not clear.
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