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Abstract

Quinine has been reported to cause acute kidney injury by various mechanisms. The response to
quinine can result in a spectrum of problems ranging from isolated thrombocytopenia to throm-
botic microangiopathy (TMA) to disseminated intravascular coagulation. Quinine has also been
reported to cause acute interstitial nephritis (AIN). We report an unusual presentation where both
of these entities of renal-limited TMA and AIN were precipitated by a single dose of quinine.
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Background

Quinine has been reported to cause acute kidney injury by
various mechanisms. The response to quinine can result in
a spectrum of diseases ranging from isolated thrombo-
cytopenia to thrombotic microangiopathy (TMA) to disse-
minated intravascular coagulation (DIC) [1]. Quinine has
also been reported to cause acute interstitial nephritis
(AIN) [2]. We report an unusual presentation where both
of these entities of renal-limited TMA and AIN were preci-
pitated by a single dose of quinine.

Case

A 66-year-old woman presented with 8 days of diarrhoea,
vomiting, epistaxis, muscle cramps, bilateral leg swelling,
oliguria and lower abdominal and bilateral flank pain. She
had acute renal failure with serum creatinine rising to
1295 pmol/L (normal range: 50-120 umol/L) from a base-
line of 86 umol/L 2 weeks before. She reported taking one
tablet (300 mg) of quinine 8 days prior, for lower limb
muscle cramps. There was a history of chronic use of tonic
water to relieve muscle cramps in the distant past.

She had a past medical history of rheumatoid arthritis
but had not been on disease-modifying rheumatoid arth-
ritis drugs or NSAIDs for the past 5 years. Physical examin-
ation on presentation revealed signs of volume overload
and her blood pressure was 140/90 mmHg. Investigations
revealed anaemia but no thrombocytopenia (Hb 80 g/L,
platelets 173 x10%/L), raised serum LDH 1014 (110-230 U/L),
low serum haptoglobin 0.46 g/L (0.50-2.50 g/L), eosinophilia
0.86x10°/L (5.6%) with peripheral smear showing mild
polychromasia, but no schistocytes on two occasions were

detected by the haematologist; coagulation studies were
unremarkable. Renal functions revealed a raised creatin-
ine of 1295 umol/L and urea of 51 mmol/L.

Urine microscopy revealed haematuria and eosinophils,
but no dysmorphic red blood cells or casts. Serum comple-
ments were normal, and quinine-dependent platelet anti-
bodies were negative. ANCAs and dsDNA were negative with
a positive ANA (1/80 titre). The rheumatoid factor and anti-
CCP were positive. Her hepatitis serology, serum electrophor-
esis and direct Coombs tests were negative. Stool microscopy
and culture were negative for leucocytes and bacteria. Kidney
biopsy revealed fibrinoid material with obliteration of capillary
lumina and other changes consistent with TMA, along with
evidence of AIN with a prominence of eosinophils (Figures 1
and 2). Immunofluorescence staining was negative for im-
munoglobulin. Electron microscopy showed a reduction in ca-
pillary lumina by swollen endothelial cells and presence of
granulocytes, but no electron-dense deposits (Figure 3).

She was managed with five sessions of haemodialysis. She
was initiated on steroids (prednisolone 60 mg daily for 14
days and tapered over 6 weeks). Two weeks following treat-
ment, her urine output improved and she became dialysis in-
dependent. Plasma exchange was not offered as her renal
function and haematological parameters improved with
the above management. Her serum creatinine stabilized at
300 umol/L prior to discharge from hospital. She was reviewed
after 3 weeks in the outpatient clinic. She was asymptomatic
and her investigations showed a normal LDH (161 U/L),
haemoglobin (120 g/L) and creatinine (143 mmol/L).

Discussion

This case demonstrates the presence of two distinct path-
ologies related to quinine toxicity, interstitial nephritis and
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Fig. 1. Eosinophils in the interstitial space and fibrinoid material in the
capillary lumina demonstrating a combination of TMA and AIN.

Fig. 2. Eosinophils in the interstitial space and fibrinoid material in the
capillary lumina demonstrating a combination of TMA and AIN.

Fig. 3. High power view of glomerulus showing narrowing of capillary
lumina and fibrin thrombi.

TMA. Quinine is commonly present in beverages such as
tonic water and lemon, lime and bitters. It is also used in
over-the-counter preparations to treat muscle cramps.

Fig. &. Jones silver stain showing capillary lumina narrowing and fibrin
thrombi.

Fig. 5. Electron microscopic view demonstrating endothelial swelling and
granulocyte.

The patient described in our report may have been previ-
ously sensitized to quinine from the tonic water which she
regularly consumed in the past [3]. She had not consumed
tonic water for 6 months (Figure 4).

Quinine can result in a spectrum of diseases ranging
from isolated thrombocytopenia to TMA or DIC depending
on the degree of the coagulopathy. TMA is characterized
by microangiopathic haemolytic anaemia and thrombo-
cytopenia [4]. In drug-induced TMA, thrombocytopenia
and anaemia may be less severe and renal insufficiency
more prominent [5]. Thrombocytopenia with or without
microangiopathy following quinine is often referred to as
quinine ‘hypersensitivity’. When schistocytes are present,
it is frequently termed ‘quinine-associated TTP/HUS’. Our
patient had renal failure requiring dialysis, anaemia,
raised LDH and low haptoglobin, but no schistocytes or
thrombocytopenia (Figure 5).

Patients with quinine-associated thrombocytopenia
have been shown to have antibodies directed against pla-
telets, leukocytes, erythrocytes and endothelial cells [6].
Why some individuals are more susceptible than others is
not clear. The mechanisms of antibody formation are
thought to be by two processes: (i) the formation of new
or altered antigenic sites secondary to the binding of
quinine (drug dependent) and (ii) the stimulation of true
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autoantibody formation without the need for the drug
(drug independent). It has been shown that endothelial
cells share the glycoprotein IIla quinine-dependent
epitope found on platelets. It is presumed that the anti-
body damage to endothelial cells leads to the formation
of the TMA and haemolytic anaemia. The epitopes recog-
nized by antibodies from patients who have quinine-
induced thrombocytopenia have been characterized for
selected target molecules. Precise localization, however,
has been achieved only for a limited number of quinine-
dependent antibodies as this is a rare phenomenon. Anti-
bodies to GP IIb/IlIa and GP Ib/IX have been described
when platelets are the target and GP Illa, when it is the
endothelial cell. In our case, the antibodies were un-
detectable for possibly two reasons: (i) the antibodies may
have been directed against erythrocytes, eosinophils, neu-
trophils or lymphocytes and (i) it has been shown in the
past that these antibodies are consumed early in the
course of illness resulting in low or theoretically undetect-
able levels. It has also been shown in several case series
that ADAMTS13 activity is not severely deficient in these
patients. This was not tested in the patient described
above [6].

The use of plasma exchange in quinine-induced TMA is
questionable when compared with idiopathic TMA and it
has also been argued if patients are subjected unneces-
sarily to this intervention, given the risks of anaphylaxis,
allergies and infection. It has been previously shown that
both dialysis and particularly plasma exchange are rela-
tively ineffective in the removal of quinine, and that allow-
ing for renal excretion of the drug with supportive care
may be a more reasonable approach, as demonstrated in
our case too [7, 8].

Quinine-induced AIN has been reported in two case
reports previously, but without evidence of TMA in those
cases [2, 9]. Drug hypersensitivity reactions are a common
cause of AIN. The clinical presentation of drug-induced
AIN can be quite variable, with only 30% of the patients
having the classic extra renal symptoms and signs of hyper-
sensitivity, which was absent in our patient [10]. Quinine-
induced AIN responds well to steroids along with withdraw-
al of the drug. Diarrhoea in our patient was possibly a side
effect of quinine and there was no evidence of infection. In
our case, the patient did have eosinophils in the urine
without other peripheral manifestations. To our knowledge,
this is the first case reported to have both entities (TMA and
AIN) present simultaneously and causing renal failure after
ingestion of a single dose of quinine.

Quinine is metabolized in the liver. Quinine is not
cleared by dialysis. Quinine is bound to a protein called
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aq-acid glycoprotein and is metabolized to 3-hydroxyquinine
and 10,11-dihydroxydihydroquinine [11]. In chronic renal
failure patients, o4-acid glycoprotein levels are high and
free quinine levels are low.

Conclusion

This is an instructive case report of an unusual presenta-
tion of quinine ingestion. As quinine can cause a wide
variety of clinical manifestations, there must be a high
index of suspicion in patients with a similar presentation.
Failure to do so can otherwise result in a serious yet pre-
ventable recurrence.
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