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A case of rifampin-induced acute tubular necrosis requiring
hemodialysis in a patient receiving thrice-weekly rifampin
with daily dapsone for retreatment of relapsed Hansen’s
disease is reported. The patient had positive rifampin-
dependent antiplatelet antibodies. Case reports of acute renal
failure associated with the use of rifampin are summarized.
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A case of rifampin-induced acute renal failure requiring hemo-
dialysis is reported. The patient received intermittent (thrice-
weekly) rifampin dosing, having been previously exposed to
the drug for retreatment ofMycobacterium leprae with positive
rifampin-dependent antiplatelet antibodies. We review the lit-
erature of this rare but important phenomenon since 1998 and
describe the clinical patterns observed as well as patient out-
comes. The methodology for conducting the literature review
is described in the Supplementary Data.

CASE REPORT

A 40-year-old man presented in September 2019 with a
6-month history of an erythematous patch on the cheek with
raised borders and papular lesions on his ear lobes bilaterally.
He had migrated to Australia from Sri Lanka 12 years prior,
and his only medical history was hypertension that was stable
on perindopril. A biopsy of these lesions revealed granuloma-
tous inflammation with perineural foci, although acid-fast stain
andM. leprae–specific polymerase chain reaction was negative.
Based on the clinical symptoms and typical histopathological

findings, a diagnosis of paucibacillary Hansen’s disease was
made. He was commenced on rifampin 600 mg 3 times per

week and dapsone 100 mg daily. Baseline HIV serology was
negative, and glucose-6-phosphate dehydrogenase activity

was within the normal range. He completed 6 months of ther-

apy with complete resolution of the skin lesions in March 2020.
Unfortunately, the papules on the left ear returned rapidly

after ceasing treatment. Re-initiation of treatment was delayed

due to difficulties with in-person consultation during the coro-
navirus disease 2019 pandemic, and the lesions were stable over

a prolonged period. InMarch 2021, rifampin and dapsone were

recommenced at the same dosing for presumed relapsed

Hansen’s disease. The patient took 5 doses of rifampin (3 times

weekly) before missing the sixth dose due to feeling progres-

sively unwell, with presentation to the hospital 2 days later.
On presentation, he had 3 days of subjective fevers, generalized

abdominal discomfort, diarrhea, vomiting, and nausea. He had

been anuric for 24 hours. Investigations revealed creatinine of

824 µmol/L (reference range: 45–90 µmol/L), urea of

25.9 mmol/L (reference range: 2.8–7.2 mmol/L), and platelets

of 81×109/L (reference range: 150–450×109/L). Baseline cre-

atinine and platelets 2 months before commencing therapy
were normal. His hemoglobin was normal, with no evidence

of hemolysis. He had nephrotic-range proteinuria (urine pro-

tein/creatinine ratio, 1.10 g/mmol) with normal serum albu-

min of 32 g/L and mild hematuria; urine microscopy showed

leucocytes of 17× 106/L and erythrocytes of 43× 106/L. A

glomerulonephritis screen was negative including serum-
free light chains. Renal tract imaging demonstrated normal

cortical architecture without evidence of hydronephrosis.

Histopathological examination of a renal biopsy showed

acute tubular necrosis (ATN) with associated eosinophilic

globular casts and no glomerular abnormality. There was

mild chronic parenchymal damage, with �25% of the cortex
showing interstitial fibrosis and tubular atrophy.
Suspecting a drug-induced adverse event, rifampin and dap-

sone were ceased. He remained anuric despite volume correction

with a rising creatinine (1212 µmol/L) andworsening acidosis (bi-

carbonate 15 mmol/L), andhemodialysiswas initiated.Hewas fe-

brile on days 4–6 of admission with recorded temperatures up to
39.7°C.Multiple peripheral and line blood cultures were negative,

and no source of infection was identified. His platelet count nor-

malized to 286×106/L on day 8 after admission.
Blood samples were sent for rifampin-dependent antiplatelet

antibody testing given the concurrent moderate thrombocyto-

penia. Using a platelet immunofluorescence test, strong immu-
noglobulin G (IgG) and immunoglobulin M (IgM) antibodies

were detected in the presence of rifampin.
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On day 14, he showed some renal recovery, and hemodialysis
was ceased on day 23. His renal function steadily improved and
normalized by 10 months postpresentation. No new lesions de-
veloped during the period off antibiotics. After complete recov-
ery, second-line therapy with daily moxifloxacin and
minocycline was commenced, with a plan of 12 months of
retreatment.

DISCUSSION

Rifampin-induced acute renal failure was first described in
1971 during a clinical trial investigating the use of high-dose
twice-weekly rifampin [1]. Rifampin-dependent antibodies
were detected in 16 out of 49 trial participants. The trial had
to be terminated early due to significantly increased side effects
observed in participants who developed rifampin-dependent
antibodies (9/16 of those with antibodies vs 2/33 of those with-
out antibodies; P, .001), and acute renal failure occurred in
1 patient. A 1998 review identified 4 patterns of renal failure
in the context of rifampin therapy [2].

Acute tubular necrosis was reported most frequently, in 37
out of 48 cases (77%), followed by acute interstitial nephritis,
occurring in 5 patients (10%). There were also 4 cases of light
chain proteinuria (8% of cases) and 2 cases of rapidly progres-
sive glomerulonephritis (4%). ATN was associated with the
presence of rifampin-dependent antibodies and more com-
monly occurred with intermittent or interrupted dosing of ri-
fampin, as we observed in our patient. The other 3 patterns
tended to occur with continuous rifampin therapy.

Since that review was published, there have been 22 case re-
ports of presumed rifampin-induced acute renal failure with re-
nal biopsy findings (summarized in Table 1) [3–24]. Of these
22 cases, the majority were being treated for tuberculosis, and
the majority occurred in males (17/21; 77%). In 3 patients,
ATN was found on renal biopsy, all with a history of previous
rifampin exposure, but none had rifampin-dependent antibodies
tested. Acute tubulointerstitial nephritis (ATIN) was the most
common biopsy finding, with glomerulonephritis, minimal
change disease, and focal segmental glomerulosclerosis also de-
scribed. Rifampin-dependent antibodies were reported in only
4 cases. Positive antibodies were seen in 1 patient with glomeru-
lonephritis on a daily rifampin regimen who had never been ex-
posed to the drug previously [24]. This differs from the patterns
described by De Vriese and suggests that there may be multiple
potential mechanisms for this phenomenon.

A number of case series have also reported acute renal failure
in the context of rifampin therapy [25–30]. One series reported
41 cases of biopsy-proven ATIN [27]. Other case series report
renal biopsies in a small number of patients, with similar histo-
pathological findings to individual case reports. Testing for
rifampin-dependent antibodies was low; however, a large case
series of 170 patients in Romania found that 54% of patients

had antibodies detected, and all had been previously exposed
to rifampin [28]. Generally, it is challenging to conclude that
renal failure is definitely due to rifampin in the absence of an-
tibody testing; however, in the majority of reported cases in the
literature, the other potential causative drugs (eg, other TB
therapies) were reintroduced without recurrence of adverse
events.
Renal failure has been reported with both daily and intermit-

tent rifampin dosing in those with previous exposure and those
taking the drug for the first time. In those previously exposed,
the rifampin-free periodwas highly variable (4 days to 43 years).
As seen with our patient, associated thrombocytopenia was
common in other reported cases, occurring in 36.5% of the
larger cohort of 170 patients [28]. The potential postulated
mechanism is binding of rifampin-dependent antibodies to
the “I” antigen that is present on the surface of erythrocytes,
platelets, and tubular epithelial cells but not on glomerular cells
[2]. Hemolysis and hepatitis were also frequently reported, with
rare occurrences of intercurrent anaphylaxis [31], pancreatitis,
and hyperthyroidism [13]. Flu-like symptoms and fevers com-
monly accompanied the renal failure and occurred in 94% of
patients in a larger case series [28]. Given that no infective di-
agnosis was made in our case, it is likely that the fevers we de-
scribed were part of this syndrome. Other commonly described
symptoms were abdominal pain, nausea, and vomiting, also ex-
perienced by our patient. Although acute hemodialysis was
commonly required (Table 1), the overall prognosis appears
to be very good, with most reported cases making a full recov-
ery with cessation of rifampin. Chronic kidney disease (CKD)
appears to be uncommon. A previous series reported CKD in
7 out of 170 patients, and no patients required ongoing renal
replacement therapy [28].
Several case reports described rifampin reintroduction after

renal failure, and all resulted in worsening adverse events and
even rapidly progressive renal failure and death. It is not clear
if there is cross-reactivity with other rifamycin antibiotics such
as rifabutin. One case report of marked thrombocytopenia with
rifampin therapy reported no adverse events when rechal-
lenged with rifabutin [32]. Currently there is a lack of evidence
available to enable recommended use of rifabutin or an alterna-
tive rifamycin antibiotic in this scenario. In the event of rifam-
pin resistance, current guidelines recommend combination
therapy with at least 2 second-line agents: a quinolone (moxi-
floxacin, ofloxacin, or levofloxacin), minocycline or clarithro-
mycin, plus clofazimine [33]. In this case, we opted to
recommence treatment with 2 agents because of the minimal
burden of paucibacillary disease.
This report highlights the importance of close monitoring of

patients on rifampin therapy, with regular testing of renal func-
tion and full blood examination. Prompt recognition and ces-
sation of rifampin in such cases are important as the
prognosis for full recovery of renal function is excellent.
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Because this syndrome can develop rapidly after rifampin is
commenced, educating patients on these potential side effects
and early reporting of symptoms are likely to be of value.
Although renal failure can occur with any dosing schedule,
treating physicians should be particularly aware of this in those
on intermittent therapy and those with previous exposure to
the drug. In the absence of a state-wide or national system
for reporting adverse events to routine antibiotics, it is difficult
to ascertain the true incidence of this complication. Testing for
rifampin-dependent antibodies, if available, is useful in con-
firming the likely causative role of rifampin.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases

online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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