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QUININE OVERDOSE (CINCHONISM)
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“Aztec Plants and their uses” from the “Codex Badianus”, 1626, Royal Collection, Windsor.

“In the region of Loxa, diocese of Quito, grow certain kinds of large trees, which have bark like
cinnamon, a bit coarse and very bitter, which ground to powder, is given to those who have the ague
and with only this remedy it is gone. These powders must be taken to the weight of two reals of silver
in wine or any other liquor just before the chill starts. These powders are by now so well known and
esteemed, not only in all the Indies, but in Europe, that with insistence they are sent for from Rome”

Bernabe Cobo, “Historia del Nuevo Mundo”, 1639.

In the summer of 1623, Rome was in the grip of a fearful outbreak of “Marsh fever”, a recurrent
malady that had periodically ravished the city as far back as its one thousand year history had thus
far recoded. Many died, but the most notable by far was Pope Gregory XV. Eleven days later,
despite their fears and apprehension fifty five cardinals from across all of Europe gathered in Rome
to elect Pope Gregory’s successor. Understandably they wanted a quick election and did not wish to



spend a moment longer in the city than was absolutely necessary. By the end of the conclave ten of
the cardinals and hundreds of their attendants were dead of the fever.

The new Pope, Urban VIII, in fear of his own life, was determined that a cure must be found for the
mysterious plague. At this time the Pope ruled over vast regions of the “new world” via the Spanish
and Portuguese hegemonies. Although religion held firm sway over most men’s minds, there was
also a rapidly developing scientific consciousness within Europe at this time, known today as the
“Enlightenment”. Part of this growing consciousness was an intense fascination with the natural
world, stimulated in part by the wondrous and previously unsuspected floras and faunas of the new
world. Urban being a relatively progressive pontiff (he tolerated Galileo, unlike his immediate
predecessors), directed his missionaries to find out everything they possibly could about the flora,
fauna and people of the new world. This helped stimulate attempts at the scientific classification of
the thousands of new plants that had been discovered and led to the production of magnificent and
very beautiful volumes that would catalogue them, such as the Codex Badianus.

In 1631 Urban’s “enlightened” thinking reaped a miraculous reward. Augustine Salumbrino, a
Jesuit apothecary in Lima sent to Rome a sample of a strange new plant that he claimed could cure
the Marsh Fever. Jesuit missionaries in the foothills of the Andes in Peru had noticed that the native
Indians would use a brew of the bitter red bark of the cinchona tree to cure bouts of “shaking”. The
Jesuits, recognizing that violent episodes of “shaking” was often a manifestation of the Marsh fever
decided to give it to some of their patients who had come down with the condition. To their ecstatic
surprise the brew appeared to effect a complete cure. Samples were sent to Rome and for the first
time in history there was an effective treatment for Marsh fever.

Surprisingly the new treatment did not gain as quick recognition throughout the rest of Europe as
one would have supposed. The reason for this can only be understood within the context of the times.
Whilst in many respects the Seventeenth century was an “enlightened” age in many other respects it
was still positively medieval, none more so in respect to religion. Difficult as it is to believe today,
(unless you happen to be Irish) bitter, intense and irrational hatred existed between Catholic and
Protestant Europeans. In reaction to the reformation of the previous century, the Catholic Church
was aggressively persecuting Protestants, in a movement now known as the counter-reformation that
would culminate in the “Inquisition”. There could be no scientific collaboration between this divide.
European Protestants would have nothing to do with the new “Popish” remedy for Marsh fever, to
the miserable detriment of all Protestants of the time, including Oliver Cromwell himself who caught
malaria and refused the “Jesuit powder”. Hysteria was such that one Protestant, Johannes Jacobus
Chifletus, wrote a pamphlet entitled, “Exposure of the Febrifuge Powder from the American
World”, in which he expressed the view that the bark merely lengthened the intervals between fevers
but did not cure it. Moreover he insisted it was dangerous, causing the “humors” to putrefy in the
gall bladder, spleen, stomach and intestines and to spill over into adjacent organs, producing
prolonged and fatal diseases.

Quinine, the active component of the cinchona bark, has formed the cornerstone of treatment for
Marsh fever, or malaria as we now know it, ever since Urban’s day. Whilst ultimately the
miraculous claims of the Catholics proved quite true, nonetheless not all “Protestant concerns” can
be discarded. Whilst unlikely to “putrefy the humors”, the “Jesuit powder”, nonetheless does
possess significant toxicity in the form of “cinchonism” especially if taken in doses that exceed the
proper prescription of “the weight of two reals of silver in wine”.



QUININE OVERDOSE (CINCHONISM)

Introduction

Quinine was the first effective treatment for malaria. Remarkably it still remains an effective agent
today, where its prime indication is as a second line option for the treatment malaria including the
potentially life-threatening P. falciparum malaria.

It is an isomer of the historical antiarrhythmic agent quinidine

Both oral and 1V preparations are available.

Quinine overdose is an uncommon but potentially lethal poisoning.

Overdose produces a clinical syndrome known as “cinchonism”
The most serious effects are:

1. Life-threatening cardiac arrhythmias.
2. Visual disturbances, which are usually reversible, but occasionally may be permanent.

History

The first effective antimalarial agent

Quinine from the bark of the cinchona trees was utilized by South America tribes people for many
centuries.

Portuguese and Spanish conquistadors took the bark back to Europe in the Seventeenth century to
provide the old world with the first effective cure for malaria.

It was first used to treat malaria in Rome in 1631.

Gin and Tonic

Quinine is also used as a flavouring agent for tonic water and bitter lemon.

In the days of the British Raj, British colonials found the bitter taste of their antimalarial quinine
tonic hard to stomach. Instead they would mix this tonic with gin to increase palatability, which was

the origin of the now famous “gin and tonic” cocktail.

Chemical synthesis

Cinchona trees remain the best economically practical source of quinine.

The first synthetic organic dye, mauveine, was discovered by William Henry Perkin in 1856 while
he was attempting to synthesize quinine.



With the vastly increased demand for antimalarial agents during the Second World War, chemical
synthesis of quinine was finally achieved by the American chemists R.B. Woodward and W.E.
Doering in 1944.

Quinine and nocturnal leg cramps

In the past quinine was extensively used to treat nocturnal leg cramps in the elderly, however due to
its toxicity and the non-serious nature of nocturnal leg cramps the FDA (US Food and Drug
Administration) banned the marketing of over the counter quinine as a treatment for nocturnal leg
cramps in 1994.

Preparations

Tablets:

Two oral preparations are available:

° Quinine sulfate: 300 mg tablets.

° Quinine bisulfate: 300 mg tablets.

Quinine sulfate 600 mg is approximately equivalent to quinine bisulfate 900 mg.
Ampoules:

° Quinine dihydrochloride:

Toxicology

Quinine is a Class la antiarrhythmic agent and as such is a blocker of fast sodium channels
resulting in prolongation of both the QRS and QT intervals that may lead to life threatening
ventricular arrhythmias.

In overdose it is also directly toxic to the retina.

It can stimulate the release of pancreatic insulin, (in a similar manner to the sulfonylureas) thus
resulting in hypoglycaemia.

Pharmacokinetics

Absorption

° Is rapidly absorbed from the small intestine.

° It has a bioavailability of around 70%



Distribution:

° It is highly protein bound in adults, less so in children (possibly explaining the relatively
greater toxicity that is seen in children).

e  Vdis1.2-2.7 L/Kg.

Metabolism and excretion:

° Metabolism is by hydroxylation in the liver.
° About 20% is excreted unchanged in the urine.
° The elimination half-life is 4-6 hours, but this may be prolonged in overdose to > 24 hours.

Risk Assessment

Any overdose of quinine needs to be taken seriously.

Dose Clinical effects

> 1 gram Will usually cause some symptoms.

>5gram Cardiotoxicity, visual disturbance, CNS symptoms may be seen
> 10 gram Potentially life-threatening

Ingestion of 600 mg (two tablets) by a child less than 6 years of age has the potential for life
threatening toxicity.

Clinical Features

Acute poisoning with quinine results in a constellation of signs and symptoms known as
“cinchonism”.

1. GIT:
° Nausea and vomiting and diarrhoea.
2. Neurological:

° Tinnitus. This is a frequent symptom.



Visual:

Significant hearing loss can occur but is usually reversible with time.
Vertigo
Drowsiness and confusion in larger doses.

Seizures and coma may occur, but are uncommon.

Symptoms are generally dose related, however there can also be some individual
susceptibility.

Symptoms are usually delayed for 6-8 hours post ingestion

The following may occur:

° Blurred vision

° Disturbances of colour perception

° Visual field defects

° Loss of visual acuity

° Ultimately blindness.
This is usually temporary, however permanent scotomas have been reported.
Improvement in vision may take days to weeks.

Cardiac:

The cardiac effects are the most serious and are the cause of death in most cases of fatal
overdose.

Slows cardiac conduction resulting in prolongation of the PR, QRS and QT intervals

° High degree AV block, VT and VF may occur

° Negative inotropy

° Hypotension, due to negative inotropy as well as an alpha blocking effect.
Endocrine:

° May stimulate the release of insulin, resulting in hypoglycaemia.



Investigations
1.

Management
1.

Blood tests:

ECG:

FBE

U&Es/ glucose

Alcohol/ paracetamol levels, as indicated.
Quinine levels:

These do correlate well with toxicity.

Levels of > 10 mg/L at 6 hours are associated with increased risk of blindness and
cardiac toxicity.

Blood levels however are not usually available within a clinically relevant time frame
and do not assist in clinical management and so are not routinely done.

Serial ECGs should be done

Look for prolonged QRS/QT

Immediate attention to any ABC issues

IV access

Commence continuous ECG monitoring

Multiple dose activated charcoal:

This is very useful in quinine toxicity. Multiple dosing has been shown to
substantially enhance the elimination of quinine.

It is recommended for any patient who has ingested > 5 grams in particular or any
patient that has visual disturbance.

It should be given to alert cooperative patients. Those who have significant signs of
cardiac toxicity on ECG or who have arrhythmias must have these controlled first.



° Those with altered conscious state require intubation and ventilation prior to charcoal
being given by nasogastric tube.

4. Antiemetics:

° These will often be necessary to control nausea and vomiting.
5. Fluids:

° Give IV fluids for hypotension as required.
6. Seizures:

° Control with IV titrated benzodiazepines.

7. Hypoglycaemia:
° Anticipate and treat any hypoglycaemia
8. Arrhythmias:

° As quinine has class la antiarrhythmic effects, significant ECG changes and
arrhythmias are treated with 1V bicarbonate (see Sodium Bicarbonate Guidelines).

9. Visual impairment:

° Historically the problem of visual impairment and blindness was considered to be due
to arterial vasospasm, and so accordingly treatments were directed at alleviating this,
such as vasodilators, or even stellate ganglion blocks - all to no avail! Current theory
suggests that retinal damage is due to direct toxicity.

° The best chance of reducing retinal toxicity therefore resides in decontamination and
enhanced elimination with multi dose activated charcoal.

° The visual effects can be delayed in onset, and obtunded patients cannot be assessed
for these defects. Patients who have been intubated and who awaken the

following morning should be carefully checked for any visual acuity or field
defect.

Disposition
All patients who have overdosed on quinine must be monitored for at least 6 hours.
Patients who are asymptomatic and have a normal ECG at 6 hours may be medically cleared.

Any patient with symptoms or an abnormal ECG must be admitted for ongoing close monitoring
until all symptoms resolve and the ECG normalizes.

All patients should have a careful assessment of their vision before discharge.
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