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Severe Complication of a Commonly Prescribed
Drug: Minocycline-Induced Lupus
John Shepherd, MD

May you never outlive your children.
Native American proverb

The constellation of symptoms that includes per-
sistent fever, weight loss, general malaise with rash,
myalgias, and arthritis brings a number of serious
conditions into consideration: malignancies, con-
nective tissue diseases, and systemic infections.
Drug-induced complications also fall into this dif-
ferential diagnosis. Drug-induced lupus is most
commonly associated with procainamide (first de-
scribed in 1962), hydralazine, chlorpromazine, iso-
niazid, �-methyldopa, and quinidine. From 46 to
70 drugs can cause drug-induced lupus, with the
first probable case caused by sulfadiazine, published
in 1945, and the first definite causal relation with
hydralazine described in 1953.1–3 Reports have also
implicated the lipid-soluble semisynthetic tetracy-
cline, minocycline, used as a disease-modifying
agent for reactive rheumatoid arthritis and for ac-
ne.1,2,4–14

In 1959, 3 patients were reported to have devel-
oped a systemic lupus erythematosus (SLE-like)
syndrome after taking tetracycline.4 Since then no
other cases of tetracycline-caused drug-induced lu-
pus have appeared. The first case of minocycline-
induced lupus was described in 1991.4,5,14

Many adolescents come to their family physi-
cians with concerns relating to acneiform changes
in their skin, and 65% of all prescriptions for mi-
nocycline are written for acne.7 Fifty-seven cases of
minocycline-caused systemic lupus have appeared
in the medical literature. None, however, has been
published in a family medicine journal.4 Given the
frequency of diagnosis of acne and the common

prescription of minocycline, the possibility of se-
vere adverse reactions from this drug needs recog-
nition.

Case Report
An 18-year-old recent high school graduate look-
ing forward to an enjoyable summer before enter-
ing college complained to her physician of fatigue,
general malaise, weight loss, fever (to 103°F), rash,
sore throat, cervical adenopathy, and joint swelling
and arthralgia (primarily ankles). The oldest
daughter of 2 physicians, she had an unremarkable
medical history other than two knee operations
secondary to sports injuries. She had no known
recent infectious exposures or travel. She had
worked with organic solvents making proteins as a
laboratory assistant at a biopharmacology company
for approximately 1 month. Her only prescription
was for minocycline, which she had been taking for
cystic, inflammatory acne for slightly longer than 2
years at a dosage of 50 mg twice a day. She did not
take an oral contraceptive.

When examined, she was a thin, slightly pallid
girl with shoddy anterior cervical nodes, enlarged
red tonsils coated with exudates, and a grade 2/6
systolic murmur heard from the upper left sternal
border to the apex. There were no abdominal
masses or organomegaly. Her right ankle was
edematous, warm, and painful with full range of
motion, and there were 3⁄4 � 1⁄2-cm salmon-brown-
colored nodular lesions on the anterior and poste-
rior thighs.

Monospot, rheumatoid factor, and tuberculin
(PPD) tests were negative, as were throat cultures
and two blood cultures. There were normal radio-
graphic findings of the chest and right ankle, and a
normal cardiac sonogram. She had a sedimentation
rate (ESR) of 12 mm/h, normal electrolyte levels,
and normal findings of an urine analysis. Her white
cell count was 6.5 �103/�L with a normal differ-
ential, normal platelet count, and a normal hemo-
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globin concentration. Her liver function tests were
elevated with an aspartate aminotransferase (AST)
of 536 U/L and alanine aminotransferase (ALT) of
487 U/L, although hepatitis A, B, and C screening
tests proved negative. Serologic studies for Eb-
stein-Barr virus noted a positive viral capsular an-
tibody (VCA) immunoglobulin M (IgM) (73 arbi-
trary units [AU] with �20 AU normal) and positive
VCA IgG (170 AU with �20 AU normal); how-
ever, no Ebstein-Barr nuclear antibodies were
found.

One month later with her symptoms and phys-
ical examination findings unchanged, her blood
tests showed improved liver function tests (AST
139 U/L and ALT 128 U/L), but the hemoglobin
level decreased to 12.1 g/dL and ESR increased to
23 mm/h, with C-reactive protein of 12.5 mg/L.
Her antinuclear antibody titer was 1:1280 (homo-
geneous nucleolar), and tests for anti-DNA, ribo-
nucleoprotein, and Smith (Sm) antibodies were
negative. An Epstein-Barr nuclear antibody test
remained negative.

An appointment was scheduled with a rheuma-
tologist, but before that session the patient’s par-
ents read in the Physician’s Desk Reference about
potential lupus-like syndromes from minocycline
and stopped the drug. After examining the patient,
the consultant ordered a serologic test for perinu-
clear antineutrophil cytoplasmic antibody and di-
agnosed infectious mononucleosis and probable
drug-induced lupus syndrome.

After her first quarter at college and 6 months
after the onset of symptoms, she returned for
Christmas break feeling much better and had only
the persistent rash. Her laboratory tests showed a
hemoglobin level of 14.1 g/dL, an ESR of 7 mm/h,
an antinuclear antibody titer of 1:320, and an
Epstein-Barr VNA elevated at 20 AU. Her liver
function tests had returned to normal.

In August, 1 year later, her antinuclear antibody
titer was 1:80.

Discussion
In the United States 500,000 cases of systemic
lupus erythematosus purportedly exist, and 10% of
them are secondary to medicines.2 To diagnose
systemic lupus erythematosus, 4 of 11 clinical signs
or laboratory findings must be present, whereas
drug-induced lupus cannot be claimed unless the
person has a positive antinuclear antibody test, one

clinical feature of lupus, and no history of lupus,
and the condition improves with the elimination of
the offending drug.2,3,15 Fifty-seven case reports
describe minocycline-induced lupus, one of which
included a concomitant infection with Epstein-Barr
virus.4,12 A substantial number of cases might re-
main unpublished.16 Although most drug-induced
lupus syndromes resolved, 2 patients died of com-
plications from pancytopenia and hepatic failure.14

Young women made up the majority of patients
(84% with a mean age of 21 � 8.6 years; range
14–59 years), and all had been taking minocycline
for acne.4,5,16

The dosage of the medicine ranged from 50 to
200 mg/d, the median time for taking the drug
was 19 months, and the patients had symptoms
1 month to 1.5 years before discontinuing the
drug.4,5,12 In those whose symptoms resolved after
discontinuation, the time to resolution ranged from
2 days to 2 years.4,7 All had recurrence of symptoms
with drug challenge tests.4 All patients also had
polyarthritis and arthralgia (usually hands and feet),
frequently with fever, malaise, fatigue, and weight
loss. Liver disease appeared in 54%, 21% had der-
matologic signs, and 14% showed cardiopulmonary
abnormalities.4,5,7,10,15 One had nephritis. All af-
fected patients had an elevated antinuclear antibody
titer (1:20–1:10,000), and 38 of 40 had an increased
ESR. The anti-DNA antibody level was high in
15%, and the anti-Sm antibody level was elevated
in 41%. The anticardiolipin antibody level was el-
evated in 33%, perinuclear antineutrophil cytoplas-
mic antibodies were elevated in 12 of 14 patients,
and antihistone antibodies were found in 4 of the
31 patients.3,5

Although some authors have distinguished be-
tween autoimmune hepatitis and drug-induced lu-
pus when reviewing the case reports (indeed, hep-
atitis does not appear on the list of organs involved
in systemic lupus erythematosus), others have not
separated the two adverse effects because they oc-
cur simultaneously and with regularity.4,5,10,11,14,15

The concurrent infection with Epstein-Barr virus
adds another possible cause for the hepatitis noted
in this case.17

Multiple hypotheses have arisen to explain the
mechanism leading to drug-induced lupus: (1) im-
mune response to the drug, metabolite, or a con-
jugate; (2) interaction of the drug or metabolite
with nuclear antigens to increase the immunoge-
nicity of nucleic acids; (3) immunogenetic factors,
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such as acetylation phenomena; (4) latent viral in-
fections; (5) human lymphocyte antigen-DR2 im-
munotype, which is associated with systemic lupus
erythematosus; (6) monocytes and neutrophils con-
verting the drug into cytotoxic products; and (7)
minocycline metabolites serving as antigens that
induce an antibody response cross-reacting with
microsomal cytochromes, cytoplasms, and his-
tones.2,5–7 None has garnered consistent support,
however.2,10,12 In addition, different drugs seem to
elicit different antibody responses.2 The question
remains as to how a simple compound of low mo-
lecular weight can induce autoimmunity in persons
with seemingly normal immune systems.

This case report becomes the 58th documented
example of minocycline-induced lupus and the sec-
ond with concomitant Epstein-Barr infection.4,12

The clinical and laboratory data contained in this case
correspond closely to the findings described in previ-
ously published cases of drug-induced lupus second-
ary to minocycline. The concomitant Epstein-Barr
infection certainly could have influenced the labora-
tory results, and the combination of diseases might
also have worsened the clinical symptoms.3,12,17

Family physicians see adolescents with concerns
regarding their complexions for which they often
prescribe minocycline therapy. This case descrip-
tion serves as an example of the phenomenon of a
common disease treated with a frequently used
therapeutic agent leading to an unfamiliar yet se-
verely debilitating and potentially fatal disease.
Perhaps the recommendation to monitor liver
functions tests and antinuclear antibody status
while patients are on minocycline bears some mer-
it.14 At the very least, primary care providers need
to recognize the potential complications of this
drug and thoroughly discuss the risks and benefits
of its use, while never underestimating the impact
of iatrogenic disease on the well-being of patients
and their families.
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