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Quinine is widely used for the common symptom of leg cramps. Quinine
tablets require a prescription, but quinine and the product from which
it is derived, cinchona, are also available without prescription. They are
components of over-the-counter remedies for many common symptoms,
of nutrition products, and of beverages such as tonic water and bitter
lemon. Although quinine has been used for centuries, initially as an
extract from the bark of the cinchona tree, allergic reactions to quinine
can be severe and can affect multiple organs. These allergic reactions can
cause thrombocytopenia, neutropenia, anemia, disseminated intravascular
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coagulation, acute renal failure, liver toxicity, and neurological abnormali-
ties. Because quinine use is often intermittent, defining quinine as a cause
of an acute disorder may be difficult. Moreover, since quinine use is of-
ten self-regulated, patients may not mention it in response to direct ques-
tions about medication use, adding to diagnostic difficulty. The diversity
and severity of quinine-associated disorders and the difficulties of diag-
nosis are illustrated by the presentation of 4 case histories. Awareness of
the variety of potential quinine-associated reactions is important for ac-
curate diagnosis and critical for prevention of recurrent illness.

Q uinine has been a commonly used medication for over
350 years. It was first listed in the London Pharmacopoeia
in 1677 (1, 2). Quinine is derived from the bark of the

cinchona tree, native to the Andes Mountain region of South
America. Production of synthetic quinine, which began in 1944,
was a wartime priority because of its importance in treating ma-
laria (1). Synthetic quinine and natural quinine in the form of
powdered cinchona bark have been used for many indications,
such as pain, fever, diarrhea, and exhaustion, as well as to induce
abortion (1, 3). For the past 60 years, quinine has been the tra-
ditional remedy for nocturnal leg cramps (4), a very common
symptom among older people (5). Because of increasing reports
of severe reactions to quinine and the absence of evidence for
its efficacy in the treatment of leg cramps, over-the-counter
marketing of quinine was banned by the US Food and Drug
Administration (FDA) in 1994 (6). The frequency of quinine-
induced thrombocytopenia has decreased since the regulatory
action of the FDA, but reports continue (7). Quinine continues
to be provided by prescription, is easily available as a component
of remedies and supplements from Internet sources and stores
such as Wal-Mart and General Nutrition Center (Table 1), and
is a component of common beverages such as tonic water and
bitter lemon.

The first report of quinine-induced thrombocytopenia was
published in the Lancet in 1865 (8); 3 patients were described
who had purpura and extensive mucocutaneous bleeding asso-
ciated with quinine ingestion. One woman had recurrent pur-
pura with repeated use of quinine for chest pain (8). The first
description of multiorgan failure caused by quinine was reported
in 1979 (9). A 41-year-old woman who was apparently sensitized
by quinine in the beverage bitter lemon developed acute abdomi-
nal pain with vomiting and diarrhea, disseminated intravascu-
lar coagulation (DIC) with thrombocytopenia, microangiopathic
red cell changes, and acute renal failure immediately after tak-

ing a quinine tablet prescribed for leg cramps (9). Not only is
the small amount of quinine present in beverages (3–8 mg/100
mL) sufficient to cause sensitization, it can also induce severe
thrombocytopenia and multiorgan failure in allergic subjects
(10–16).

Physicians must be alert for quinine allergic reactions because
1) quinine can cause many different manifestations of multiorgan
failure (Table 2), 2) quinine allergic reactions can be fatal, ei-
ther from thrombocytopenic bleeding (17) or multiorgan failure
(18), 3) quinine is widely used—often as a component of an over-
the-counter remedy or herbal supplement, which may not be
reported by patients as part of a medication history, and 4) even
with prescribed quinine tablets, dosing is typically self-regulated
and underreported (3).

We became aware of the diversity of quinine-induced systemic
reactions as part of our studies on thrombotic thrombocytopenic
purpura–hemolytic uremic syndrome (TTP-HUS) (19, 20). We
previously reported 17 patients with quinine-associated TTP-
HUS (18). In addition to exhibiting the diagnostic features of
TTP-HUS, these patients manifested many other systemic abnor-
malities. The 4 patients described here demonstrate the diversity
of the clinical presentations of adverse reactions to quinine, in-
cluding fever, chills, nausea, vomiting, diarrhea, neutropenia,
DIC, acute renal failure, and acute liver injury. These patients also
demonstrate the difficulty of documenting quinine use and the
risks of recurrent illness with repeated quinine ingestion.
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Table 1. Availability of quinine (or cinchona bark) for online purchase at selected Internet sites

Manufacturer Active ingredient Manufacturer suggested use Internet site

Hyland Cinchona officinalis 3X (quinine), viscum Leg cramps www.gnc.com [through www.drugstore.com]
album 3X, gnaphalium polycephalum 3X, http://shopping.yahoo.com/ [14 products from
rhus toxicodendron 6X, aconitum napellus various sites available]
6X, ledum palustre 6X, magnesia
phosphorica 6X, in a base of lactose

Boiron Cinchona officinalis 30C (cinchona bark) Loss of vital fluids, exhaustion www.VitaminUSA.com
from excessive sweating,
diarrhea, distended abdomen, gas

Various single and Cinchona officinalis Various http://shopping.yahoo.com/
multiingredient [11 stores with 29 products available]
products

Boericke and Cinchona officinalis 6X Loss of vital fluids, exhaustion www.VitaminUSA.com
Tafel from excessive sweating,

diarrhea, distended abdomen, gas

Table 2. Clinical manifestations of quinine toxicity*

Clinical manifestations References

Hematologic
Thrombocytopenia 27
Neutropenia 35–37
Lymphocytopenia 38
Autoimmune hemolytic anemia 35, 36
Microangiopathic hemolytic anemia 18, 23
Disseminated intravascular coagulation 9, 28, 33

Renal manifestations
Anuric acute renal failure 18, 23

Gastrointestinal manifestations
Nausea, vomiting, diarrhea 18

Hepatic manifestations
Acute liver failure simulating hepatitis 38, 39

Neurological manifestations
Headache 18
Confusion 18
Coma 18
Blindness 40
Psychosis 41

Hypoglycemia 42
Systemic manifestations

Fever, chills simulating sepsis 24, 43

*These manifestations may occur alone but often occur together. For example, throm-
bocytopenia, microangiopathic hemolytic anemia, coma, fever, and acute renal fail-
ure fulfill all diagnostic criteria for thrombotic thrombocytopenic purpura–hemolytic
uremic syndrome (TTP-HUS). Patients with manifestations of TTP-HUS may also have
leukopenia, liver failure, and disseminated intravascular coagulation, abnormalities
not associated with the typical TTP-HUS syndrome. Selected references are provided.

METHODS
The patients described here are from the Oklahoma TTP-

HUS registry (20) and were included in a previous report describ-
ing quinine-associated TTP-HUS (18). The case definition (18)
was the presence of diagnostic criteria for TTP-HUS in the ab-
sence of another apparent etiology and the regular ingestion of
quinine. In some patients, as in the first patient described here,

the association of acute illness with quinine was clear, due to
repeated quinine ingestion with immediate onset of symptoms.
In other patients, as in the second patient described here, the
documentation of quinine use was difficult, requiring persistent
investigation. In the third and fourth patients described here, the
only history was of regular but intermittent quinine use, with-
out clear proximity to the onset of symptoms. In these patients,
the association of symptoms with quinine must be suspected but
cannot be established with certainty.

Analysis of quinine-dependent antiplatelet and antineutro-
phil antibodies in patient 1 was performed by Janice McFarland,
MD, at the Blood Center of Southeastern Wisconsin (21).

CASE REPORTS
Patient 1 is now a 55-year-old woman (patient 2 in our pre-

vious report [18]) who had several days of fatigue and fever after
Christmas 1994. At 3:00 one morning, she awoke with severe
muscle cramps. She had previously had leg cramps approximately
once every 4 to 10 months, for which she had taken quinine
tablets. On this occasion, approximately an hour after she took
a quinine tablet, she developed chills, fever, and continuous
vomiting and diarrhea. She rapidly became confused and
obtunded. On admission to the hospital she was anuric and her
hematocrit was 33%; her white blood cell count was 2600/µL
with 63% neutrophils; platelet count, 47,000/µL; creatinine
level, 6.5 mg/dL; and lactate dehydrogenase (LDH) level, 964
U/L. The increased LDH level was considered to be due to both
hemolysis and muscle ischemia, as both typically occur in TTP-
HUS (22). Her serum bilirubin level was markedly increased at
8.2 mg/dL. Although the direct- and indirect-reacting bilirubin
fractions were not measured, the increased total bilirubin prob-
ably reflected hemolysis rather than a liver function abnormal-
ity since the alkaline phosphatase level was normal (74 U/L), the
aspartate aminotransferase (AST) level was only slightly in-
creased (131 U/L), and serum haptoglobin was undetectable.
Prothrombin time (PT, 12.5 seconds) and activated partial
thromboplastin time (aPTT, 28.5 seconds) were normal. TTP-
HUS was diagnosed; plasma exchange and hemodialysis were
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in an hour by fever and chills with continuous vomiting and
diarrhea. She went immediately to the hospital. Her tempera-
ture was 102.3°F; her white blood cell count was only 700/µL
with 53% neutrophils; her hematocrit was 34%, decreasing rap-
idly to 24%; her platelet count was 186,000/µL, decreasing rap-
idly to 87,000/µL. Her LDH level was 352 U/L, and her
creatinine level was normal at 1.0 mg/dL and remained normal.
Plasma exchange was begun immediately, and her neutropenia
recovered the following day. Her platelet count was normal on
day 6. A serum sample from day 1 demonstrated quinine-depen-
dent antiplatelet and antineutrophil antibodies (Figure). Since
1995, this patient has not taken quinine and has had no further
episodes of acute illness.

Comment: This patient’s story illustrates several points. First,
quinine ingestion in a sensitive patient may cause the immedi-
ate onset of severe systemic symptoms simulating sepsis (24).
Second, the rate of serum creatinine increase in patients with
quinine-induced acute renal failure may far exceed the com-
monly accepted maximum values for daily increases in serum
creatinine level (0.5–1.0 mg/dL/day) derived from observations
on anephric patients. This presumably occurs because of severe
systemic muscle ischemia caused by systemic microvascular
thrombosis (22), the principal pathogenic feature of TTP-HUS.
The extremely high serum LDH values document the severe
muscle damage (22). In this patient, the presence of an initial
serum creatinine value of 6.5 mg/dL with only a few hours’ his-
tory of systemic symptoms led to the inappropriate impression
of preexisting chronic renal failure, since it was assumed that the
creatinine value could not increase from normal to this level in
less than a week. Third, although these syndromes have been

QUININE ALLERGY CAUSING ACUTE SEVERE SYSTEMIC ILLNESS

Figure. Demonstration of quinine-dependent antiplatelet antibodies. The 4 panels demonstrate patterns of flow cytometry analysis, with
the number of platelets recorded on the vertical axis and the intensity of brightness of the fluorescence on the horizontal axis. Normal
platelets were incubated with normal serum or patient serum, with or without quinine. After the incubation, fluorescein-labeled anti-
human immunoglobulin G antibodies were added and flow cytometry performed. In the presence of quinine, antiplatelet antibodies from
the patient’s serum bound to platelets and were detected by the fluorescein-labeled anti-human immunoglobulin G, as shown in the bot-
tom right panel by the shift of the platelet fluorescence to the right. Antibodies from the patient’s serum did not react with platelets in
the absence of quinine (top right panel). Quinine did not cause any reaction between normal control serum and platelets (bottom left
panel). Quinine-dependent antineutrophil antibodies were also detected in the patient’s serum by the same methods, only normal neu-
trophils were substituted for normal platelets (data not shown).

begun on day 2. Her hematocrit and platelet count decreased fur-
ther to 23% and 24,000/µL by day 3 and then gradually recov-
ered. She required 10 hemodialysis and 15 plasma exchange
treatments. Her platelet count was normal on day 9; her creati-
nine level was normal 1 month after admission.

In June, the patient had a recurrence of severe muscle cramps.
She took a quinine tablet and within 2 hours had the same reac-
tion of fever and chills with continual vomiting and diarrhea. On
admission to the hospital, her hematocrit was 32%; white blood
cell count, 1500/µL with 50% neutrophils; platelet count, 58,000/
µL; creatinine level, 1.0 mg/dL; and LDH level, 1015 U/L. Be-
cause of the fever and chills with neutropenia, the initial impres-
sion was sepsis. However, when the previous history of TTP-HUS
was recognized, plasma exchange was begun. Blood cultures were
negative. With this episode there was no impairment of renal
function. Her white blood cell count returned to normal in 1 day,
and her platelet count was normal in 9 days.

In 1995, quinine-associated TTP-HUS had been recently
reported (16, 23), and it was during this episode that the asso-
ciation of her episodes with quinine was recognized. She had
taken no quinine tablets between January and June. The patient
was cautioned about the risks of quinine but perhaps not strongly
enough, since she considered taking quinine again when muscle
cramps recurred in late June. Because of the warning that qui-
nine may have caused her previous episodes of TTP-HUS, she
hesitated. She told her husband, “This [quinine tablet] is going
to tell the story.” Her husband replied, “Don’t take it.” She told
him, “I’ve got to know.” She took the tablet and told her hus-
band, “OK, buddy, it’s 8:45. Let’s see what happens.” She didn’t
have to wait long. Twenty minutes later nausea began, followed
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previously referred to as quinine-associated HUS, rather than
TTP, since acute renal failure was the prominent abnormality,
this patient demonstrates that acute renal failure is not always
present, since her renal function remained normal throughout
her second and third documented episodes. Fourth, the docu-
mentation of both quinine-dependent antiplatelet and anti-
neutrophil antibodies demonstrates the variety of cell targets for
quinine-dependent antibodies, which are responsible for the di-
verse clinical manifestations. Quinine-dependent antibodies
reacting with red cells, lymphocytes, and endothelial cells have
also been reported.

• • •
Patient 2 was 64 years old (patient 5 in our previous report

[18]) when she was admitted to the hospital in November 1995
with a 1-day history of severe lower abdominal pain, vomiting,
and diarrhea. She also had fever with several hard, shaking chills,
and she had been anuric since the onset of the symptoms. On
examination, she was alert and oriented. Laboratory data indi-
cated multiorgan failure: her hematocrit was 40% but fell to 20%;
white blood cell count was 4000/µL, falling to 1500/µL with 5%
neutrophils; platelet count was 58,000/µL, falling to 17,000/µL;
creatinine level was 3.3 mg/dL, rising to 6.7 mg/dL in 2 days;
LDH level was 4358 U/L; AST level was 992 U/L; and alanine
aminotransferase (ALT) level was 331 U/L. Coagulation stud-
ies were normal: PT, 10.4 seconds; aPTT, 21.1 seconds; fibrino-
gen, 214 mg/dL. Because of the acute hematologic and renal
abnormalities, TTP-HUS was suspected, and plasma exchange
and hemodialysis were begun the day after admission. Blood
culture results were negative. The etiology of the liver function
abnormalities was unknown. Fever and abdominal symptoms
resolved within 3 days. Her hospitalization was complicated by
2 further episodes of fever and chills with recurrent severe neu-
tropenia and thrombocytopenia, attributed to sepsis from the
central venous catheter, but repeated blood cultures remained
negative. Results of a bone marrow biopsy, done to investigate
the recurrent neutropenia, were normal. Although urine output
began to recover during her first week in the hospital, she be-
came anuric again after her recurrent acute symptoms and re-
quired continued hemodialysis. Plasma exchange treatments
were discontinued, and she was discharged 1 month after admis-
sion.

Throughout January 1996, the patient required hemodialy-
sis 3 times each week. She remained asymptomatic, and her blood
counts remained normal. Then in February she had another epi-
sode of fever with severe, shaking chills associated with severe
muscle pain. Examination demonstrated no neurological or
mental status abnormalities. Laboratory data demonstrated a
hematocrit of 22%; white blood cell count of only 100/µL with
28% neutrophils; platelet count of 33,000/µL; creatinine level
of 7.6 mg/dL; and LDH level of 908 U/L. A diagnosis of recur-
rent TTP-HUS was made, and plasma exchange was resumed.

During this time, we were developing an assay for quinine-
dependent antiplatelet antibodies, based on the method de-
scribed in the Figure. The patient’s serum from her second
episode was tested as part of the assay development and, unex-
pectedly, it was strongly positive. She had said at the time of her
first hospitalization in November 1995 that she had not taken
quinine for more than 6 months, although she described having

nausea and vomiting when she had previously taken quinine for
leg cramps. At the time of her second hospitalization, in Febru-
ary 1996, she said again that she had not taken quinine for more
than 6 months. Her daughter was asked to search her home, but
she could not find any quinine tablets. Her primary care physi-
cian was called, but he said that he had not prescribed any qui-
nine for her. Then her home health nurse was called, and she
said, “Check her husband’s medicines. They take each other’s
medicines all the time.” During her first hospitalization, her
husband had slept on a cot in her hospital room. When the pa-
tient was asked if she had had leg cramps during her first hospi-
talization, she said, “Yes, sometimes they would keep me awake
all night.” When asked what she did for them, she said, “My
husband gave me some of his pills, and they helped my cramps.”
How often had she done this? “I did this several times while I
was in the hospital.” She also said she had taken some of her
husband’s pills when she had severe muscle cramps just before
this second hospitalization. The home health nurse had a record
that her husband had received prescriptions for quinine in Oc-
tober 1995 and January 1996. At this time, she was instructed
to take only her own medicines and to strictly avoid quinine. She
never again had thrombocytopenia or neutropenia.

The patient’s last plasma exchange for the second episode of
TTP-HUS was in March; she was discharged 3 days later. She
had end-stage renal disease and required permanent hemodialy-
sis. Over the next 4 years she had progressive heart failure, and
she died in May 2000.

Comment: This patient, like patient 1, had recurrent episodes
of fever and chills with thrombocytopenia and severe neutrope-
nia. These symptoms and signs were interpreted as sepsis (24)
related to recurrent infectious complications of the central venous
catheter, a common and critical complication of plasma exchange
treatment (25). The occult source of the quinine emphasizes the
extent of investigation required to exclude quinine as a poten-
tial etiology for systemic illness. The continued use of quinine
after the onset of acute renal failure probably caused the end-stage
renal disease, which ultimately contributed to this patient’s death.

• • •
Patient 3 was a 59-year-old woman (patient 9 in our previ-

ous report [18]) when she was admitted to the hospital in April
1997 with epigastric pain and vomiting. On examination, she
was lethargic though oriented, jaundiced, and oliguric. Labora-
tory data demonstrated a hematocrit of 39%, falling to 21%;
white blood cell count, 16,700/µL; platelet count, 70,000/µL,
falling to 51,000/µL; creatinine level, 4.6 mg/dL, rising to 9.4 mg/
dL in 3 days; LDH level, 3756 U/L; and bilirubin level, 16.1 mg/
dL (13.4 mg/dL direct-reacting), falling to 0.8 mg/dL in 6 days.
Results of other liver function tests were also abnormal: AST,
741 U/L; ALT, 231 U/L; alkaline phosphatase, 154 U/L. Coagula-
tion studies were normal: PT, 11.5 seconds; aPTT, 24.0 seconds;
fibrinogen, 440 mg/dL. Hepatitis serologies were negative.

TTP-HUS was suspected, and plasma exchange and hemo-
dialysis were begun. The etiology of the liver function abnormali-
ties was unknown. Her response was prompt, with recovery to a
platelet count of 203,000/µL within 3 days. Hemodialysis was
required for 8 weeks.

The patient had used quinine regularly though intermittently
for leg cramps. She could not recall the time of her most recent
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cians about the risks of recurrent severe illness, with many dif-
ferent manifestations, that may occur with quinine allergy.

Although FDA regulations require a prescription for quinine
tablets, quinine is readily available in lower concentrations in a
variety of remedies and supplements. Because of its long history
of use for many common symptoms, and its established role
(though without evidence of efficacy [6]) in the treatment of
muscle cramps (4), quinine remains a familiar remedy to many
people. Participants in Internet chat rooms and discussion groups
for people suffering from leg cramps commonly discuss how to
obtain quinine without a prescription and how much of the dif-
ferent preparations are required to be equivalent to a prescrip-
tion quinine tablet. Use of popular Internet search engines
(www.google.com and www.yahoo.com) to search for “quinine
and leg cramps” yields several herbal sites that sell products as
well as other sites dedicated to the subject. Note in Table 1 the
wide variety of common symptoms for which manufacturers rec-
ommend their preparations. This continued use is not surpris-
ing for a drug that has been used for centuries. The current
popularity of herbal remedies (26) may increase the use of qui-
nine in its natural form as an extract of cinchona bark. The many
preparations of quinine and cinchona available must all be as-
sumed to be dangerous for people who are allergic to quinine.

If the efficacy of quinine is uncertain, its potential toxicities
are clear, in spite of the common notion that natural remedies
are safe. Quinine was the first drug to be associated with acute
thrombocytopenia (8), and it remains the second most commonly
reported cause of drug-induced thrombocytopenia (27). Only qui-
nidine, an isomer of quinine, has been reported more often as a
cause of isolated thrombocytopenia (27), but reports of quinidine-
induced thrombocytopenia are now uncommon, as it is used much
less often for treatment of cardiac arrhythmias. Quinine was the
first drug reported to cause TTP-HUS (9, 28); it remains the most
common cause of drug-induced TTP-HUS (18) and the only drug
for which there is definite evidence of a causal role in TTP-HUS
(29). There are no reports of quinidine-induced TTP-HUS. Fur-
ther, quinine is the only drug, other than heparin (30), that has
been reported to cause acute DIC (Table 2), but DIC is an ex-
tremely rare complication of heparin and may occur only as a
result of tissue necrosis. Beyond these toxicities, quinine can cause
a variety of other severe, potentially fatal allergic reactions.

The mechanism for the diverse allergic reactions caused by
quinine is the development of quinine-dependent antibodies to
antigens on different types of cells. Quinine can bind to surface
molecules, altering their structure and exposing new parts of the
cell membrane molecule to plasma; these revealed sequences are
then recognized by the immune system as foreign antigens (31).
The frequency and diversity of quinine-induced disorders must
be related to the ability of quinine to bind to surface molecules
on many different cell types and perturb their structure to reveal
neoepitopes. Diversity may also occur in a single patient at dif-
ferent times, as in patient 1 in this report. Another report de-
scribes a patient who first had quinine-induced thrombocytopenia
and then, with repeat exposure, had TTP-HUS with severe
hemolytic anemia and acute renal failure in addition to thrombo-
cytopenia (32).

Drug-dependent antibodies can be detected by flow cytom-
etry (Figure) (21), but these studies are performed only in a few

quinine tablet prior to the onset of her illness. However, quinine
was suspected not only for this acute episode, but also for mul-
tiple previous episodes of acute, transient jaundice, for which she
had had liver biopsies on 2 occasions. After April 1997, she never
took quinine again, and she never had a recurrence of jaundice,
hematologic abnormalities, or acute renal failure. However,
chronic renal failure, with serum creatinine levels of 1.4 to 2.7
mg/dL, and hypertension persisted. She died of heart failure in
October 2001.

Comment: In addition to the features highlighted by the sto-
ries of the previous patients, this patient also had acute liver
toxicity. The coexistence of liver disease with the signs of TTP-
HUS, the absence of another apparent etiology, and the prompt
resolution are consistent with quinine as the etiology for her
multiple organ failure. Quinine has been reported to cause acute
liver toxicity (Table 2); liver toxicity was also apparent in pa-
tient 2. Since the patient had taken quinine regularly, it was as-
sumed that her previous episodes of jaundice were also caused
by quinine-induced liver toxicity. No tests for quinine-dependent
antibodies were performed.

• • •
Patient 4 was a 70-year-old woman (patient 10 in our previ-

ous report [18]) when she was admitted to the hospital in Au-
gust 1997 with a 3-day history of fever, abdominal pain, and
vomiting. On examination, she was lethargic but responsive.
Laboratory data demonstrated a hematocrit of 41%; white blood
cell count of 13,000/µL; platelet count of 58,000/µL; creatinine
level of 1.2 mg/dL; LDH level of 1539 U/L; bilirubin level of 4.3
mg/dL; ALT level of 3460 U/L; AST level of 3735 U/L; and al-
kaline phosphatase level of 170 U/L. There was also evidence
for DIC: PT, 37.9 seconds; aPTT, 31 seconds; fibrinogen, 68 mg/
dL; D-dimer, 4.0 µg/mL. The initial diagnosis was acute hepatic
failure with sepsis, but blood culture results were negative. On
the second hospital day, the diagnosis of TTP-HUS was consid-
ered because no alternative explanation was available for her
acute systemic illness, and plasma exchange was begun. On the
following day, acute renal failure developed with a creatinine
level of 2.6 mg/dL, and she became less responsive, with cyano-
sis of her hands and feet. She died 3 days after admission.

Comment: Only in retrospect was quinine suspected as a pos-
sible cause for this patient’s acute and fatal illness. She had a
history of regular use of quinine tablets for leg cramps, and there
was no clear alternative explanation for her multiorgan failure.
No tests for quinine-dependent antibodies were performed. In
addition to the systemic features suggesting sepsis that were simi-
lar to those of patients 1 and 2, this patient also had severe DIC.
The presence of DIC initially diverted the physicians from the
diagnosis of TTP-HUS, since DIC is believed by many to be
evidence against a diagnosis of TTP-HUS. However, quinine can
also cause DIC (Table 2). This patient also had evidence of acute
liver injury, like patients 2 and 3.

DISCUSSION
These case histories document the diversity and severity of

quinine allergic reactions. They also document the difficulty of
obtaining an accurate history of quinine exposure and the un-
certainty that quinine was the cause of the acute multisystem
disorder in some patients. These stories are a warning to physi-

QUININE ALLERGY CAUSING ACUTE SEVERE SYSTEMIC ILLNESS
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specialized reference laboratories that have established ability to
discriminate significant abnormalities from the wide range of
values that occur in healthy subjects. However, even sensitive
flow cytometry assays can fail to detect drug-dependent antibod-
ies. The titer of quinine-dependent antibodies may not be de-
tectable until later in the course of disease (16, 33). Furthermore,
the immune reaction causing disease may be due to a metabo-
lite of the drug, not the actual drug used in the assay (34).

The patients in this report were managed by plasma exchange
because of their critical illness and their criteria for the diagno-
sis of TTP-HUS, which is considered to have a high mortality
without plasma exchange (19). Whether withdrawal of quinine
and supportive care could have been equally effective is not
known.

The important conclusions from these observations are that
quinine is a commonly used medication, that quinine allergy can
cause severe multiorgan failure, and that recognition of quinine-
induced disorders is critical for prevention of recurrent disease.
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