Volume 68, Number

INTERNATIONAL JOURNAL OF LEPROSY

3

Printed in the U.S.A.

(ISSN 0148-916X)

Serious Side Effects of Rifampin on the Course of
WHO/MDT: a Case Report'
Masako Namisato and Hideoki Ogawa 2

We recently carne across a case of leprosy who developed serious complications
due to rifampin (RFP) during the course of
World Health Organization-recommended
multiple drug therapy (WHO/MDT). Although the incidence of life-threatening
side effects of RFP is believed to be very
rare ( 7 . 24), we do not have enough information about it. Through our experience and
reported documents, we present here the
possible side effects of RFP aiming at more
patient-oriented leprosy control.

thetic, erythematous lesion of about 28 x 10
cm having a well-defined margin was noticed on his left flank. A few, red pea-sized
papules were also noticed around the large
lesion. Neither thickening nor tenderness
was found on his peripheral nerves. Ali skin
smears taken from several cites were negative. A skin biopsy was taken from the infiltrated skin lesion. From the clinico-pathological findings, the diagnosis of borderline
tuberculoid (BT) relapse was made.
He was started on WHO/MDT for multibacillary (MB) leprosy ( 2 • 5 The first and
second monthly doses of RFP and clofazimine were taken under direct observation
without any problems. The third dose was
taken in January of 2000 while the patient
was traveling. Fifteen minutes after he took
the third monthly dose of RFP, abdominal
pain, myalgia, fever with chills and vomiting developed. Remarkable swelling and
redness were noticed on his face by the attending physician before he went into
shock. His systolic blood pressure (BP) was
approximately 50 mm Hg. Soon after intravenous fluid administration containing
furosemide and corticosteroid, he was referred to a nearby hospital. Approximately
2 hr later when he arrived at the hospital,
his BP was 129/102 with a body temperature of 39.1°C. On the afternoon of the
same day, his general condition improved,
having normal body temperature, but
blood-colored urine and apparent oliguria
of about 100 ml in a half day were noticed.
On the next day, hemodialysis (HD) therapy was initiated with a diagnosis of disseminated intravascular coagulation and an
antibiotic (minocycline) was given for the
fear of unknown infection. On the second
day, high fever was noticed and bacterial
infection through the intravenous fine was
suspected. Minocycline was replaced with
meropenem trihydrate for several days. On
and after the third day, no fever was noticed. On the third day, a transient tar-like
).

CASE REPORT

A male bom in 1935 was diagnosed as
lepromatous leprosy (LL) when he was 17
years old. He had received dapsone (DDS)
monotherapy for several years, and then his
disease became quiescent. At the age of 29
(1964), reactivated skin lesions were found
and streptomycin, kanamycin, thiambutosine, and DDS were given in a variety of
combinations for 5 years. At the age of 39
(1974), his disease had not achieved complete cure, hence rifampin (RFP) 450 mg a
day was given for 2 years. After a 1-year interval without chemotherapy, when he was
42 years old (1977), RFP 150 mg a day was
administered for 2 months. During all this
chemotherapy, no adverse effect was reported.
In November 1999, when he was 64
years old, he presented with skin lesions
that he said had continued for more than 5
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TABLE 1.
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2000

International Journal of Leprosy

278

Laboratory findings.
Day
4

Day 1
A.M.

RBC (427-570 x 10 4/1.11)
WBC (40-90 x 102 /µl)
5,680
Hb
(14-18 g/dl)
12.8
PLT (11-34x 10 ° /µ1)
19.7
PT
33
(70-120%)
53
Fib (170-415 mg/dl)
26.2
FDP (<10 µg/dI)
7.6
T-bil (0.2-l.0 mg/dl)
D-bil (0-0.3 mg/dl)
2.7
79
AST (5-38 UI1)
45
ALT (3-42 U/1)
LDH (210-420 1U/1)
1,192
y GTP (11-64 IU/1)
48
CRP (<0.4 mg/d1)
0.0
25.1
BUN (8-20 mg/dl)
Cr
(0.3-1.1 mg/dl)
1.5

2

P.M.
10,920
12.6
13.7
16
<50
22.5
12.3
959
581
3,074
140
1.6
38.3
2.8

26,910
13.2
10.8
34
99
24.8
12.0
7.5
833
513
3,529
106
9.9
51.7
4.3

RBC = Red blood cell.
WBC = White blood cell.
Hb = Hemoglobin.
PLT = Platelet.
PT = Prothrombin content.
Fib = Fibrinogen.
FDP = Fibrinogen and fibrin degradation products.
T-bil = Total bilirubin.

stool was found and erosive gastritis was
found by gastrointestinal fiber. Colon fiber
could not be done without patient's consent.
Two weeks later, after 7 series of hemodialysis the patient got into the diuretic phase
and hemodialysis was discontinued.
LABORATORY FINDINGS
Laboratory reports kindly offered by Dr.
Fukushima in the referral hospital are
shown in Table 1 according to the time
lapse. The most prominent results were
found in the blood clotting system. The prothrombin content (PT), fibrinogen (Fib), Fib
and fibrin degradation products (FDP) were
very low from the inception, accompanied
by high leveis of total and direct-reacting
bilirubin (T-bil, D-bil), aspartate aminotransferase (AST), alanine aminotransferase
(ALT), and lactate dehydrogenase (LDH).
The blood urea nitrogen (BUN) and creatinine (Cr) leveis gradually increased and
their maximum were seen on the fourth and
twelfth days, respectively. Throughout this
period, thrombocytopenia could not be
seen. One month later, the blood chemistry
data fairly improved, although the Cr titer
was slightly high accompanied with ane-

21',740
11.4
7.8
74
287
27.5
1.5
0.7
63
164
1,348
62
5.8
71.8
6.8

12
10,420
8.8
27.6
71
468
15.0
1.0
0.4
22
19
557
2.9
65.6
14.9

1 Month 2.5 Months
later
later
257
4,670
8.6
28.5

0.7
21
18
263
0.2
15.7
1.9

353
4,640
11.3
27.5

0.57
0.04
19
15
264
17
0.1
17.7
1.15

D-bil = Direct-reacting bilirubin.
AST = Aspartate aminotransferase.
ALT = Alanine aminotransferase.
LDH = Lactate dehydrogenase.
y GTP = y-Glutamyl transpeptidase.
CRP = C-Reactive protein.
BUN = Blood urea nitrogen.
Cr = Creatinine.

mia. About 2.5 months later, the creatinine
levei became normal but mild anemia was
still noticed.
DISCUSSION
The clinical feature just after the third
dose of RFP indicates a flu-like syndrome
and subsequent anaphylactic shock. Two
hours later, the patient's general condition
had recovered but intravascular hemolysis
was noticed (Table 1). Based on the low ratio of D-bil to T-bil, the high leveis of AST,
ALT and LDH are considered to be caused
by hemolysis, although transient RFP-induced hepatitis cannot be ruled out with
certainty. Between the second and fourth
day, hemolysis began to recover, as shown
in the rapid improvement of the related
data. On the other hand, abnormal renal
function was prolonged further, and it took
more than 2 months to reach pear complete
recovery. The interferente of suspected infection and the antibiotics used are uncertain.
Eventually, flu-like syndrome, anaphylactic shock, intravascular hemolysis and
acute renal failure (ARF) developed in our
case, and ali these symptoms had not been
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TABLE 2. Summary of 24 cases who developed systemic adverse reactions to RFP.
Sex and classification^ of leprosy
24
Total
Male/Female
16/8
M1,1/PRh

17/5

Age distribution
Age
10-19
20-29
30-39
40-49
50-59
60-69
Total

Female
1
1
2
3
1

Male
O
3
5
5
1
1
15`

8

Total
l
4
7
8
2
1
23

Classification unknown in two cases.
'BT was included in PB.
`Age of one male case is unknown.

noticed 23 years ago during daily administration of RFP in a smaller dosage.
Pathogenesis. Although the pathogenesis of flu-like syndrome has not been clearly
identified, many studies suggest hypersensitivity reaction due to circulating immune
complexes (11 74 17 In our case, it might
also be explained that this symptom was the
prodrome of subsequently occurring intravascular hemolysis.
While a Type I hypersensitivity reaction
might be the most understandable pathogenesis for an anaphylactic reaction, an immune complex-mediated reaction can also
cause similar symptoms through the overproduction of inflammatory cytokines ( 11 )
The rapid onset of hemolysis suggests
that the third dose of RFP in our case must
have bound to the pre-existing circulating
anti-RFP antibodies forming immune complexes. Then they might have bound on the
surfaces of blood cells and destroyed them
by complement fixation (10' 17, 22).
As the cause of ARF, tubular necrosis resulted from systemic hypovolemia (anaphylaxis) could be mentioned. However, the
most likely pathogenesis in our case is the
interstitial nephritis with renal tubular necrosis caused by the adhesion of immune complexes and complement binding (4.1°.11. 17.22).
For all the symptoms which occurred in
our case, the immune complexes or Type III
hypersensitivity reaction is suspected to
have the main role through its adhesion to
).
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TABLE 3. Prior treatment with RFP.
Prior treatment with RFP (case)
Onset of side effect With
Without Total %
17 70.8%
lst to 6th dose
9
8
3 12.5%
7th to 12th dose
O
3°
4°
4 16.7%
>12th dose
O
24 100%
Total
9
15
Serious side effectsd 8 (88.9%) 8 (53.3%)
a The dose when side effect occurred and the number
of cases who developed serious side effects are also
shown.
n One case had RFP once every 2 weeks.
One case had monthly RFP dose of 1200 mg. Ali
the others had monthly RFP dose of 600 mg.
° Cases developed at least one of the three serious
side effects such as marked hypotension, hemolysis,
and acute renal failure.

antigens presented on the surface of blood
cens, endothelial cells, renal tubular epithelium and cytokine-producing cells ( 4).
However, the exact pathogenesis cannot be
proved from our limited data.
Frequency and risk factors. Flu-like
syndrome, anaphylactic shock, intravascular hemolysis and ARF are known adverse
reactions to RFP ( 5 ); however, the incidence
in leprosy patients is indicated to be very
low ( 724).
In the report about complications of
WHO/MDT in Brazil ( 3 ), the incidences of
flu-like syndrome, ARF, hemolytic anemia,
and hypotension are calculated as 0.3%,
0.1%, 0.03%, and 0.01%, respectively. Although both RFP and DDS should be taken
finto consideration in most of these symptoms, we are not quite sure whether the incidence of ARF (0.1%), for example, is low
enough to be declared as a "very rare side
effect of RFP." In this report, they suggested the progressive increase in the incidence of flu-like syndrome according to senility and predominant complications among
MB cases having prior treatment with DDS
and RFP.
In other reports which we were kindly
informed of by Dr. V. K. Pannikar, Steering
Committee on Chemotherapy of Leprosy,
WHO, we found 24 leprosy cases who had
developed at least one of the four symptoms
which occurred in our case under intermittent administration of RFP (Table 2)
(1,6,8,12,13,15,16,111-23,.
From these reports, predominant incidence in MB cases (Table 2)
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and increasing tendency with aging (Table
2) are suspected, compatible with the report
from Brazil (3 ). The longer period of treatment in MB cases and the predominance of
humoral immunity in MB andor older
cases might account for these results. However, there are many exceptions. Whether
they had prior treatment with RFP (daily or
intermittent) before the start of intermittent
regimen is shown in Table 3, along with the
doses when complications occurred and the
number of cases who developed at least one
of the three serious side effects such as
marked hypotension (anaphylactic), hemolysis and ARF. Out of 24 cases, 9 had had
previous RFP followed with various intervening periods without RFP. Fifteen cases
had had no previous RFP. The adverse effects were likely to occur during the first six
doses, especially in cases having had previous RFP. On the other hand, four cases
(16.7%) without previous RFP developed
adverse effects after more than the twelfth
dose. The serious side effects occurred in 8
cases (88.9%) out of 9 with previous RFP
and 8 cases (53.3%) out of 15 without previous RFP, indicating that cases who have
had previous RFP are more likely to develop serious complications than cases not
previously treated with RFP. Fortunately,
most of these cases have recovered completely.
Our case had previously taken RFP and
had developed serious complications on the
third monthly dose of RFP. No events had
been noticed 23 years ago when he had
restarted daily RFP at a smaller dosage after
a 1-year interval. The overproduction of antibody or insufficient clearance of immune
complexes caused by the monthly administration ( 9 "' 74 , along with the senile change
of his immunological status, might have
contributed to the occurrence of his episode.
There is another possibility that desensitization or immune tolerante might have accounted for the absence of adverse reaction
during his daily regimen, although the mechanism has not been clarified enough 2
Now we adhere strictly to the principie
that the monthly administration of RFP
must be conducted under direct observation
during the entire course of WHO/MDT.
We can enumerate some factors that may
predispose to complications of an intermittent regimen with RFP; however, to our
)

(

).

knowledge, there is no completely reliable
predictive factor. More information based
on enough case holding in a larger cohort is
desirable, along with the strict supervision
of each monthly administration of RFP.
SUMMARY
A male bom in 1935 was diagnosed as
having lepromatous leprosy when he was
17 years old. In addition to dapsone (DDS)
monotherapy, he had been treated with rifampin (RMP) for 2 terms: first with 450
mg a day for 2 years when he was 39 years
old; second with 150 mg a day for 2 months
after a 1-year interval from the first regimen. During these entire courses with RMP,
no complication was noted.
When he was 64 years old in 1999, a diagnosis of relapsed borderline tuberculoid
(BT) leprosy was made, and he was started
on the multibacillary (MB) regimen of the
World Health Organization multidrug therapy (WHO/MDT). After the third dose of
monthly RMP, he developed a flu-like syndrome and went finto shock. A few hours
later, intravascular hemolysis occurred followed by acute renal failure. He was placed
on hemodialysis for 7 series and recovered
almost completely about 2 months later.
The immune complexes with anti-RMP antibody followed by complement binding
may have accounted for these symptoms.
Twenty-four reported cases of leprosy
who had developed side effects of RMP under an intermittent regimen were analyzed;
9 of the cases had had prior treatment with
RMP but 15 had not. Adverse effects were
more likely to occur in MB cases and were
more frequent during the first 6 doses of intermittent regimens. The cases with prior
treatment with RMP had had a higher incidence of serious complications such as
marked hypotension, hemolysis and acute
renal failure. However, many exceptions
were also found, and we could not verify any
fully dependable factor(s) to predict the side
effects of RMP. More field investigation is
desirable, and monthly administration of
RMP must be conducted under direct observation through the course of WHO/MDT.
RESUMEN
A un paciente masculino nacido en 1935 sele diagnosticó lepra cuando tenía 17 anos de edad. Además de
monoterapia con dapsona el paciente recibio dos ciclos
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de de rifampina (RMP), primero con 450 mg diarios
por 2 anos cuando tenía 39 anos, y después con 150
mg diarios por dos meses después de 1 ano de terminado el primer ciclo de tratamiento. Durante los do ciclos de tratamiento con RMP no se observó ninguna
complicación.
En 1999, cuando tenta 64 anos, se le diagnosticó
lepra tuberculoide subpolar (BT) y se comenzó a tratar
con la poliquimioterapia recomendada por la Organización Mundial de ia Salud (OMS). Después de la tercer dosis mensuai de RMP el paciente desarrolló un
síndrome parecido a la influenza y entró en shock. Horas más tarde presentó hemólisis intravascular seguida
pro falia renal aguda. Se sujetó a 7 series de hemodiálisis y se recuperó casi completamente dos meses
después. Estos sintomas pudieron haberse debido a la
formación de complejos inmunes con anticuerpos hacia la RMP y a la activación dei complemento.
Con este antecedente, se analizaron 24 casos de
lepra que habían desarrollado efectos colaterales de la
RMP administrada en ciclos intermitentes; 9 de los casos habían tenido un tratamiento previo con RMP pero
15 pacientes no. Los efectos adversos fueron más frecuentes en los casos MB, y durante las primeras 6 dosis en los tratamientos intermitentes. Los casos con
tratamiento previo con RMP tuvieron mayor incidencia de complicaciones serias tales como hipotensión,
hemólisis y falia renal. Sin embargo, también se encontraron muchas excepciones, de manera que no se
pudo identificar ningún factor de predicción de los
efectos colaterales de la RMP. Se requiere más trabajo
de campo, y se recomienda que la administración mensual de la RMP se haga bafo observación directa mientras se administra la poliquimioterapia recomendada
por la OMS.

Vingt quatre cas rapportés de patients lépreux qui
ont développés des effets secondaires liés à la RMP
sous traitement intermittents ont été analysés; 9 de ces
cas présentaient des commémoratifs de traitements antérieurs avec la RMP, les 15 autres aucun commémoratifs de traitements antérieurs à la RMP. Le risque
de complications était plus élevé chez les patient MB
et ces complications étaient plus fréquemment recontrées lors des 6 premières doses des administrations intermittentes. Les cas ayant eu des traitements antérieurs à la RMP ont présenté une incidence plus
élevée de complications sérieuses telles des hypotensions sévères, des hémolyses et des insuffisances rénales aiguës. Cependant, de nombreuses exceptions
furent mires en évidence et aucun facteur prédictif net
ne fut mis en évidence. Plus de recherche sur le terrain
est indiqué, et l'adminstration mensuelle de RMP dois
être conduite sous surveillance médicale stricte pendant toute la durée du traitement.
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