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Rifampin is commonly used as a first-line anti-tuberculosis drug, but it can induce a serum sickness-like reaction or anaphylaxis. However, it is pos-
sible for 1 drug antigen to induce 2 or more simultaneous immunologic reactions. Here, we report a case of a serum-sickness-like reaction and ana-
phylaxis induced concurrently by rifampin. A 25-year-old male presented with high fever and a maculopapular rash with vesicles on the hands,
which developed 2 weeks following regular administration of anti-tuberculosis drugs for tuberculous meningitis, including rifampin. Elevated liver
enzymes, peripheral neuropathy, and decreased serum C3 and C4 levels were found. Interestingly, these symptoms were accompanied by severe hy-
patension. A serum-sickness-like reaction was considered after excluding other potential causes for the fever. A drug provocation test showed that
the fever developed after oral administration of rifampin, suggesting that rifampin was the cause of the allergic reaction. However, hypotension, epi-
gastric discomfort, and diarrhea also accompanied these symptoms, indicating that IgE-mediated type | hypersensitivity could be part of the serum
sickness-like reaction. An intradermal skin test clearly showed an immediate positive reaction to rifampin. This case was diagnosed as concurrent
serum-sickness-like reaction and anaphylaxis induced by rifampin. One drug may therefore induce combined allergic reactions via 2 or more simulta-

neous hypersensitivity responses.
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INTRODUCTION

A drug allergy is defined as a harmful immunologic reaction
to medication. Any drug can cause an allergic reaction corre-
sponding to Gell and Coombs’ type I, I1, III, or IV hypersensitiv-
ity mechanisms. Drugs generally cause an allergic reaction by a
single mechanism. Type I allergic reactions are mediated by
drug-specific IgE and include urticaria, angioedema, and ana-
phylaixs.! Type III is mediated by immune complex formation
and complement activation, which includes serum sickness-
like reactions (SSLR), drug fever, and vasculitis.'

However, a single drug antigen may induce 2 or more immu-
nologic reactions simultaneously. The Aspergillus fumigatus
antigen in patients with allergic bronchopulmonary aspergillo-
sis can produce specific IgE antibodies through the type I hy-
persensitivity mechanism, and IgG and IgM precipitating anti-
bodies through the type III hypersensitivity mechanism con-
currently.” Additionally, some bacterial or fungal antigens in
patients with hypersensitivity pneumonitis can produce pre-
cipitating antibodies through a type III mechanism, and en-
hanced lung CD8+ T cells through a type IV hypersensitivity
mechanism simultaneously.’
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Here, we report a case of both SSLR and anaphylaxis induced
simultaneously by rifampin, which was objectively diagnosed
by skin and drug provocation tests.

CASE REPORT

A 25-year-old male was diagnosed with tuberculous meningi-
tis at Chonnam National University Hospital, and was started
on a treatment regime of 300 mg isoniazid (Yuhanizid”, Yu Han
Pharm., Seoul, Korea), 800 mg ethambutol (Tambutol”, Chong
Kun Dang Pharm., Seoul, Korea), 600 mg rifampin (Rifodex®,
Chong Kun Dang Pharm.) and 1,500 mg pyrazinamide (Yu Han
Pharm.) daily. He became nauseous, vomited, and had gener-
alized abdominal discomfort 2 weeks later. He stopped taking
the anti-tuberculosis drugs for 2 days, and the symptoms disap-
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peared. He restarted taking the anti-tuberculosis drugs 2 days
later but complained of pain and numbness in his extremities
30 minutes later. He was found to have conjunctival hemorrhage
in both eyes, a maculopapular rash on the neck and anterior
chest, and erythematous papules and vesicles on both hands.

He was admitted to the Department of Neurology. Laboratory
tests revealed C-reactive protein, 10.9 mg/dL; erythrocyte sedi-
mentation rate, 22 mm/h; white blood cells, 7,800/pL; eosino-
phils, 100/uL; hemoglobin, 15.8 g/dL; platelets, 230,000/uL; as-
partate aminotransferase, 645 U/L; and alanine aminotransfer-
ase, 172 U/L. Levels of both C3 (62.9 mg/dL) and C4 (7.9 mg/dL)
were low. Anti-nuclear antibody and anti-neutrophil cytoplas-
mic antibody were negative.

The anti-tuberculosis drugs were administered again. Howev-
er, he developed a high fever of 39.1°C 24 hours later, and his
blood pressure decreased to 80/50 mm Hg. Pulse and respira-
tory rates increased to 120/min and 24/min, respectively. A
maculopapular rash appeared on the neck and anterior chest
and numbness and pain occurred in his extremities. A nerve
conduction velocity test and electromyography showed bilater-
al, diffuse, axonal-type, and sensorimotor polyneuropathy. The
first-line drugs were changed to second-line drugs, including
250 mg cycloserine (Closerin®, Dong-A Pharm., Seoul, Korea),
500 mg levofloxacin (Levofexin®, Il Dong-A Pharm.), and 1 g
streptomycin (Chong Kun Dang Pharm.). Daily 50 mg prednis-
olone (Solondo”, Yuhan Pharm.) was added, and the symptoms
and signs disappeared.

Because the first-line drugs were effective for treating the tu-
berculous meningitis, they were administered one at a time.
Oral prednisolone was given continuously and then tapered
off. Oral administration of 600 mg rifampin produced dyspnea,
chest discomfort, and mild fever of 37.6°C after 30 minutes.
Blood pressure was 110/80 mm Hg, pulse rate was 132/min,
respiration rate was 22/min, and oxygen saturation was 95%.
The dyspnea and chest discomfort disappeared after 3 hours.
Administration of 300 mg isoniazid or 800 mg ethambutol pro-
duced no symptoms. Administration of 1,500 mg pyrazinamide
induced a fever of 38.3°C after 8 hours. It was unclear whether
the fever was due to the pyrazinamide or other causes related
to the discontinuation of the oral steroid, because prednisolone

Rifampin challenge

385  630,9,2/0mg —e— Temperature - 140
_ 380l ++++ -0~ SystolicBP {130 k%
e 00Q o o410 %
g 375 oo o 410 F
® 310 4100 S
S 35 \ IE]
2 %0 A O 1® =
Diarrhea, epigastric discomfort (oge] N 70 -

355 1 S EEE—— 60

0 2 4 6 8 10 12 14 16 18 20 22 24
Time after rifampin administration (hr)

Fig. 1. Rifampin challenge test.
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was tapered off 1 day before administration of pyrazinamide.
The drug responsible was not determined, and the patient was
referred to the Department of Allergies for further evaluation.

Drug provocation tests with pyrazinamide and rifampin were
repeated. Pyrazinamide was given orally at 1 hour intervals at
doses of 5, 15, 25, 100, and 355 mg, but no reactions were ob-
served. Thereafter, rifampin was given at doses of 6, 30, 90, and
270 mg. Gastrointestinal symptoms, such as diarrhea and epi-
gastric discomfort, developed 30 minutes after the administra-
tion of 270 mg rifampin and lasted for 24 hours. A fever of 37.5°C
occurred 3 hours after the administration and was maintained
for 3 hours. Blood pressure decreased to 90/60 mm Hg 5 hours
after the administration and to 70/40 mmHg 3 hours later, but
returned to the normal range 15 hours later. These results con-
firmed that rifampin was responsible for the adverse symptoms
(Fig. 1). The levels of both C3 (76.0 mg/dL) and C4 (9.5 mg/dL)
were below the normal range 5 days after the rifampin challenge.
Unfortunately, the complement levels were not measured again
after the symptoms disappeared.

Rifampin skin tests were performed.* Rifampin (600 mg) was
dissolved in saline. The skin prick test was negative to 3 mg/mL,
but the intradermal test showed an immediate positive wheal
(8.0X7.6 mm) and flare reaction (22.2 X 22.0 mm) to 0.3 mg/mL.
Saline and 1 mg/mL histamine were used as negative and posi-
tive controls, respectively. Intradermal tests to identify a non-ir-
ritating concentration (NIC) of rifampin were performed in
nine normal controls. NIC was determined using the method
described by Broz et al.,” with some modifications. NIC was
considered if the ratio of rifampin-induced mean wheal diame-
ter to histamine-induced mean wheal diameter was less than
0.4. All test subjects were male, aged 22+ 1.58 (mean & SD) years.
NIC was 0.3 mg/mL (Fig. 2).

Isoniazid, levofloxacin, ethambutol, and streptomycin were
prescribed, but rifampin was not. No adverse drug reactions
were observed. The tuberculous meningitis was finally cured
without sequelae.
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Fig. 2. The ratio of rifampin-induced mean wheal diameter to histamine-induced
mean wheal diameter according to rifampin concentration in 9 normal controls.
Data are expressed as means £ SD.

Allergy Asthma Immunol Res. 2014 March;6(2):183-185. http://dx.doi.org/10.4168/aair.2014.6.2.183



AAIR

DISCUSSION

In this case, fever, skin rash, abdominal discomfort, abnormal
hepatic function, and peripheral neuropathy occurred after a 2
weeks administration of rifampin. Decreased complement lev-
els accompanied these symptoms, suggesting activation of the
complex-mediated type IIl immune reaction. Rifampin-induced
SSLR was considered, although other symptoms, such as ar-
thralgia and lymphadenopathy, were not present. In particular,
papules and vesicles were observed on both hands, which could
be a cutaneous sign of SSLR.® The occurrence of gastrointesti-
nal disturbance,” acute hepatitis,® and neuropathy® have also
been reported in patients with SSLR. The rifampin provocation
test induced the development of fever and a reduction in serum
complement. It has been reported that rifampin can induce
SSLR."

However, the severe hypotension could not be explained by a
SSLR diagnosis in this case. Hypotension can be a clinical man-
ifestation of anaphylaxis. An intradermal skin test and drug
provocation test showed that rifampin induced IgE-mediated
allergic anaphylaxis. Thus, IgE-mediated anaphylaxis is anoth-
er characteristic of the immune complex-mediated SSLR that
induced the combined clinical manifestations of SSLR and ana-
phylaxis in this case. Rifampin has been reported to induce
anaphylaxis."

Namisato ef al."” and Luzzati et al."”’ reported the possibility of
combined type I and type III hypersensitivity reactions induced
simultaneously by rifampin. They showed that flu-like symptoms
and anaphylaxis developed simultaneously in patients taking
rifampin. However, they did not provide any objective evidence
in their case reports, such as decreased complement levels for a
type IIl mechanism, or positive skin tests for a type  mechanism.

We documented that rifampin induced both SSLR and ana-
phylaxis through concurrent type III and type I hypersensitivity
responses. Thus a single drug induced combined allergic reac-
tions via 2 or more hypersensitivity responses simultaneously.
It should be taken into consideration that mixed symptoms
from multiple hypersensitivity reactions can occur in patients
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with a drug allergy. Further investigation is needed to identify
the mechanisms involved.
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