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* The third case involved the unintentional overdose of meclizine (for chronic vertigo) in the
setting of cardiovascular disease (patient was on automatic implantable cardioverter
defibrillator or AICD and propafenone). Patient had a history of continued use of quinine for
several years.

Tachycardia (n=6):

a) the majority of cases were from the US, and listed events in males,

b) the median age in this group was 51 years, although the range was from 34 to 72 years of age,
c) there was one fatality, in a 34 year old female died of cardiac arrest who had a previous
history of quinine-induced adverse events, and

d) indication was listed as leg cramps/muscle spasms in two, and as malaria in a third; howeyver,
a fourth patient was treated for multiple myeloma and a fifth patient used quinine along with
other drugs in a suicide attempt.

Additional case information:

e In one case, a 34-year old female died of cardiac arrest. In this case the patient had
experienced positive rechallenge with quinine twice. This patient was diagnosed with SLE
when she was 17 years old and was on dialysis. :

e Inone case, a 72-year old male with multiple myeloma was on vincristine, Adriamycin
(doxorubicin), Decadron (dexamethasone) and prednisone concomitantly.

* In another case, a 55-year old male attempted suicide by taking 41 tablets of quinine 0.3mg,
120 tablets of L-thyroxine 0.1mg, and 30 tablets of cetirizine 10mg. '

Chest pain (n=7):

a) the majority of reports were in females from the US,

b) patients were older, with a median age of 73 years,

c) there were confounding factors in the one patient who died after complaining of chest pain.

Additional case information:
* There was one fatality in a 65-year old female patient who experienced chest pain. Pre-
existing medical conditions included insulin-dependent diabetes mellitus, angina, and
CHF. Apparently she was severely jaundiced and thrombocytopenic and was transfused
6 units of platelets. C

Palpitations (n=5)

a) all the cases were in females

b) age ranged from 60 to 86 years, with a median age of 64,

¢) serious outcome (hospitalization, life-threatening) was noted in two cases

Overdose/Poisoning reporting a cardiac event (n=11)

a) there were 11 cases of overdosage/poisoning with quinine use,

b) seven cases were from the US and four were foreign,

¢) age ranged from two to 86 years with a median age of 26 years,

d) gender was reported in all the cases as eight males and three females,
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e) serious outcome was noted in all the cases and included seven deaths

Additional case information:

In three of the fatalities, suicide appeared to be the motive
¢ One patient was depressed and had a history of suicide attempts and drug abuse;
this paient was on multiple medications including oxycodone
 Inasecond patient, acute intentional overdose was suspected. He took
amlodipine, cetirizine and quinine.
¢ In the third case of suicide attempt, the patient took two drugs, quinine and
hydroclorothiazide '
In two cases of death, quinine seemed to be the only drug that was ingested by the
patients
One death was apparently due to accidental overdose, where the patient took her pain
medications (methadone, morphine and tramadol) “more often than usual.” The cause of
death was listed as narcotic intoxication
In another death case, the patient was prescribed 10 tablets of quinine (strength unknown)
and was on three other medications (two different vitamins and a calcium supplement)
Cardiac events included arrhythmia, myocardial infarction (heart attack), shock, and
cardiac (heart) arrest

Hematological events/Summary of cases:
Thrombocytopenia

The characteristics of the 173 cases are:

the majority of patients used quinine for leg cramps (123/173)

there are 15 fatalities in patients experiencing thrombocytopenia; half of the cases
identified a specific cause of death, which was described as thrombocytopenia,
pulmonary embolus, cardiac arrest, anemia, intra-ventricular hemorrhage and
secondary to drug-induced thrombocytopenia

in approximately one third (33%; 57/173) an intervention took place as follows:
blood or platelet transfusion (41), plasma exchange (12), plasmapheresis (3), and
administration of fresh frozen plasma (1).

there were almost 10 times more US cases than foreign (159 US, 16 foreign); US
patients were younger (US average age 56, foreign average age 66); almost half of
the foreign reports listed a fatality (44%; 7/16), whereas a small fatalities
represented a small portion of proportion of the US cases (6%; 9/150)

from the information provided in the cases, we were able to determine a probable
association between thrombocytopenia and the use of quinine in 77 of the reports,
including nine of the 15 deaths.

Thrombocytopenia associated fatalities (n=15):

© quinine, alone or in combination with other drugs, was listed as suspect drug for the

adverse events mentioned in the cases
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o cause of death was listed infrequently; events identified were thrombocytopenia,
pulmonary embolus, cardiac arrest, anemia, intra-ventricular hemorrhage and secondary
to drug-induced thrombocytopenia

o 8 patients used quinine for leg cramps, and another for symptoms in joints and muscles;
indication was not listed for any of the other patients

o more females than males died after experiencing thrombocytopenia (10 females, vs. 6
males)

o where listed (12/15), most of the patients were older than 50 years (9/12), with females
being slightly younger than males (average age for females 61, average age for males
67); the overall average age 63, median 66, range 39-84

o more fatalities were reported in US patients (9 from US; 7 foreign) who were slightly
younger (average age for US patients was 61 years, average age for foreign patients was
65 years)

o where stated, all the patients used an oral form of quinine (n=7)

#1. 55-year old Australian female, died of thrombocytopenia. Patient was on seven medications,
one of which was quinine (dosage form not stated); all seven were listed as suspect drugs.
Almost all were started on the same day; however, duration of therapy, time to onset, and
indication were not provided. The reporter assessed the causal relationship as probable to all
medications. (case # 3045476)

#2. A 66-year old females from Australia experienced thrombocytopenia 4 days after starting 7
medications, one of which was quinine. Despite a recovering platelet count, the patient died
approximately 3 weeks after starting the medications. Cause of death was not stated; the
reporter’s causality assessment for all drugs was possible. (case # 5608858)

#3. A Swedish literature article described death of a male who developed thrombocytopenia
following administration of quinine for leg cramps. He took 250 mg of quinine orally for 5 days.
It is not clear if the thrombocytopenia developed immediately after quinine use, or at a later time.
No additional suspect or concomitant drugs were listed. Cause of death was not stated. (case #
4102965)

#4. An 84-year old Swedish female experienced aplastic anemia, sepsis, and constipation in
addition to thrombocytopenia. Oral quinine, glyburide and ibuprofen were listed as suspect
drugs. Quinine was used for “symptoms referable to joints™. After surgery for hemorrhoids she
bled and was transfused. Cause of death was pulmonary emboli. (case # 5029348)

#5. This was the third time similar adverse events occurred in a 34-year old female from New
Zealand who experienced pancytopenia, DIC, intravascular hemolysis and probably
rhabdomyolisis after ingesting quinine. She was given a platelet infusion. Prior to her death she
experienced cardiac arrest, coagulopathy, myopathy, hypoglycemia, and thrombocytopenia. Oral
quinine was listed as suspect drug; vitamin B complex and aluminum hydroxide were listed as
concomitant drugs. Quinine was used to treat leg cramps. (case # 4780133)
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#6. A 70-year old German male experienced thrombocytopenia, five days after starting quinine
(indication not listed). Five drugs were listed as suspect: quinine, lasix, tegretol, ibuprofen and
amiloride. Despite receiving a platelet transfusion, he died. Cause of death was not listed. (case
# 4661504) '

#7. A report from France indicated that an 82-year old male with numerous medical conditions
was treated over an unspecified course of time with 15 medications. Duration of therapy and
indication for these medications was not stated. At some time the patient developed
thrombocytopenia, anemia, hematuria and hyperleukocytosis. Patient was transfused. The cause
of death was reported as anemia, and also as possibly related to the adverse reactions. Four
medications, including quinine, were listed as suspect. (case # 4065931)

#8. An 84-year old Florida male used oral Q-Vel for leg cramps, and was hospitalized for
hemorrhagic stroke, leukopenia, thrombocytopenia and vomiting. Q-Vel was listed as suspect
drug; patient was on another 4 concomitant products. Specific Cause of death and reporter’s
assessment were not listed. (case # 4621404)

#9. An 83-year old US female was transferred to the general floor for a decreased platelet count
and elevated liver function studies. She had been originally admitted for evaluation of CVA.
The patient was jaundiced, her urine was bile colored, and she also had acute renal failure. The
patient continued to deteriorate, and expired. The final diagnosis was consumption, coagulopathy
and renal failure. Medical history indicated that the patient used quinine 5 grains on a p.r.n.
basis. Specific cause of death was not stated. (case # 5360292)

#10. A 65-year old US woman presented with chest pain, jaundiced and thrombocytopenic after
3 days of daily oral quinine for leg cramps. She was on six other medications. She died the day
after admission; cause of death was not stated. This patient had a history of congestive heart
failure, angina and diabetes. (case #3427642)

#11. A 58-year old male from California used oral quinine for 7 months and died of inter-
ventricular hemorrhage. Suspected cause of death was complications secondary to drug-induced
thrombocytopenia. Quinine was listed as suspect drug; the patient was on 7 additional
concomitant drugs. (case # 3944557)

#12. A 41-year old female from the US used oral Legatrin for leg cramps. She developed
pulmonary hemorrhage and severe thrombocytopenia. No other drugs were mentioned.
Laboratory test indicated the presence of quinine-dependent platelet reactive antibodies
supporting a diagnosis of quinine-induced thrombocytopenia. Cause of death was not listed.
(case # 4579497)

#13. A 39-year old male from the US used oral Legatrin for relief of leg cramps. He
experienced thrombocytopenia, brain hemorrhage and death. No other drugs were mentioned.
Cause of death was not listed. (case # 4602498)
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#14. A 79-year old female from the US developed gastrointestinal bleeding and
thrombocytopenia. Quinamm was listed as suspect drug. The patient was using Quinamm for
night leg cramps. She died due to secondary bleeding from thrombocytopenia. (case # 4335729)

#15. A female from the US used oral Legatrin for nocturnal leg cramps. She developed
hypersensitivity, hypotension, skin necrosis and idiopathic thrombocytopenic purpura. Legatrin
was listed as suspect drug. Cause of death was not listed. (case # 4621149)

HUS/TTP (n=25):

None of the patients were under the age of 21; the median age was 58 year, and the range
was 21 to 75 years :

There were four times as many females than males with this complaint (20F; 5 M)

When stated (18/22) reports show that this event can occur regardless of the number of
doses ingested; 9 patients develop signs or symptoms after 1-2 days of therapy, 5 after 7-
25 days, and 3 after taking quinine for more than 25 days

Almost all of the patients experienced thrombocytopenia (88%;22/25); 11 indicated
patient experienced renal failure, and another 11 showed abnormalities of renal function,
such as decreased urine output, hematuria and uremia

The majority of patients required both plasma exchange and dialysis (68%)
Approximately half of the patients reported previous use of quinine (48%; 12/25)

Ten of the 25 cases were listed in published reviews

Agranulocytosis: (n=5):

All five reports list agranulocytosis in adult US patients; age range 43-85 years, average
57, median 56; 3 of the 5 patients were males

One report was a fatality, and all others were hospitalizations

The fatality was in an 85-year old male who used quinine for leg cramps; agranulocytosis
was more temporally associated with the use of ceftriaxone that was indicated for septic
arthritis; the specific cause of death was not listed

None of the reports listed an indication for malaria or protozoal infection; Indication was
listed as leg cramps in the fatality, and in another two reports as muscle spasm in one and
as muscle cramps in the other

Two reporters stated that the agranulocytosis was due to quinine use; determination of
causal association in the remaining three cases is difficult due to concomitant drug use or
illness, or lack of information

Renal Events/Summary of cases:

Renal Failure (n=49):

There were 49 unduplicated cases of renal failure, which is 8% (49/642) of all quinine
reports. '

About 18% of the renal failure cases were fatal. In addition, 1 case of renal failure resulted

in a renal transplant.

The average age (56.2 years; range 18-84 years) of the patients experiencing renal failure
was similar to the average age (57 years) reported for all quinine reports.
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Renal failure was more commonly reported in female (59%) than male patients (39%).

The majority of renal failure cases (78%) originated from domestic sources.

These 49 cases reported 26 events of renal failure, 21 events of acute renal failure, and 1
event of chronic renal failure. Both renal failure and acute renal failure were reported in 5
cases.

Other commonly reported events included thrombocytopenia (19), vomiting (17),
hypotension (8), coagulopathy (6), haemodialysis (5), nausea (5), anuria (4), dyspnoea (4),
hemolytic uremic syndrome (4), thrombotic thrombocytopenic purpura (4), abdominal pain
(3), asthenia (3), back pain (3), chills (3), coma (3), hepatic function abnormal (3), intentional
misuse (3), and pyrexia (3).

The indication for quinine was specified in 10 cases, including leg cramps in 6 cases,
plasmodium infection in 2, leg pain in 1 and intentional overdose in 1 case.

For the 6 cases with quinine indication of leg cramps, the event of renal failure was possibly
related to quinine in 5 cases, based on the reported temporal relationship and positive
dechallenge information. The last case was a legal case that did not have enough information
for a causal assessment. For the 1 case with a quinine indication of leg pain, a causal
relationship could not be clearly established in the aged, polymedicated patient.

Quinine was administered intravenously in 2 cases and orally in 29 cases; the route of
administration was not provided in the remaining cases.

Intravenous quinine was used in 2 patients with a protozoal infection; both cases had fatal
outcomes. One case reported events of acute respiratory distress syndrome, drug ineffective,
hepatic failure, hepatitis C, multi-organ failure, acute pancreatitis, and acute renal failure.
The second case reported aspergillosis, brain abscess, cerebral infarction, haemolysis,
immunosuppression, intracranial pressure increased, pseudomonal lung infection,
mucormycosis, muscle spasms, myocardiac abscess, renal abscess, renal failure and systemic
mycosis.

In total there were 38 cases from the U.S. and 9 cases from foreign sources, which are
summarized below (in two additional reports the source is unknown).

Summary of U.S. renal failure cases (n=38):

¢ Renal failure was reported more often in females than males (26 vs. 11 cases) at an
average of 55 years (range 20-79 years), only 1 patient used intravenous quinine.

e There were few cases specifying an indication for quinine use; quinine was used for leg
cramps in 5 cases, babesiosis in 1 case and intentional overdose in 1 case.

¢ Renal failure was listed most frequently (21 cases), followed by thrombocytopenia (17),
vomiting (16), acute renal failure (14), hypotension (6), haemodialysis (5), hemolytic
uremic syndrome (4), nausea (4), thrombotic thrombocytopenic purpura (4), abdominal
pain (3), anuria (3), back pain (3), chills (3), coagulopathy (3), dyspnoea (3), intentional
misuse (3), and pyrexia (3).

e These 38 domestic cases of renal failure resulted in 30 hospitalizations, 6 fatalities and 1
disability. .

e The first fatal case occurred in a 40-year-old male patient receiving intravenous quinine
(dose unspecified) for a babesiosis infection who developed acute respiratory distress
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syndrome, hepatic failure, hepatitis C, multi-organ failure, acute pancreatitis, and acute
renal failure. Drug ineffective was also reported. The underlying babesiosis infection was
a plausible explanation for the reported events.

The second fatality involved a completed suicide in a 59-year-old female who developed
acidosis, coma, hypotension, mental status changes, multi-organ failure, vomiting, and
renal failure requiring hemodialysis. The quinine dose and route of administration were
not specified. The patient also ingested acetaminophen, tramadol, lorazepam, naproxen,
losartan, levothyroxine, haloperidol, olanzapine, hydroxyzine, and sertraline. Death was
due to multi-system organ failure with an elevated acetaminophen concentration and
presentation consistent with opiate poisoning. The events were believed to be consistent
with acetaminophen/tramadol overdose.

The third fatality was a 24-year-old male who intentionally ingested 8 g of oral quinine
and 5 g of oral hydrochlorothiazide in a suicide attempt and developed cardiac arrest,
hypotension and anuria. The patient received hemoperfusion and life support measures,
but died of asystolic cardiac arrest 20 hour after ingestion. Postmortem analyses revealed
a quinine level of 13 mcg% (the hydrochlorothiazide level was undetectable), which the
authors considered to be in excess of the lethal level.

The fourth fatality was a 64-year-old female who developed arrhythmia, pneumonia, renal
failure and vomiting. The quinine dose, indication and route of administration were not
specified. This patient with multiple myeloma was also receiving vincristine, adriamycin,
verapamil, and ranitidine at the time of the event. Aspiration pneumonia and viral,
mycoplasma, and bacterial infections were suspected, but not confirmed. The patient’s
condition worsened to ARDS requiring mechanical ventilation, which was ultimately
fatal.

The fifth fatality was a 77-year-old female who developed deafness, dyspnea, neurosis,
and renal failure. This patient with multiple myeloma was receiving oral quinine (dose
and indication unknown) along with adriamycin, vincristine, verapamil and
dexamethasone at the time of the event. Quinine had been discontinued 4-6 weeks prior to
the event because of deafness. The patient then developed renal failure, but refused
dialysis. The patient eventually expired from renal failure secondary to multiple
myeloma.

The last fatality was reported in a 61-year-old female who developed hypotension,
leukopenia, oliguria and stomatitis. The patient was receiving oral quinine (dose and
indication unspecified) along with verapamil, adriamycin, vincristine and dexamethasone.
The case could not be further assessed based on the limited information reported.

Summary of foreign renal failure cases (n=9):

Renal failure was reported more often in males than females (6 vs. 3 cases) at an average age
of 61 years (range 18-84 years).

The indication for quinine use was only noted in 2 cases, including leg pain and plasmodium
falciparum infection. The patient with the plasmodium falciparum infection was the only
patient who received intravenous quinine.

Acute renal failure was listed most frequently (6 cases), followed by renal failure (4),
coagulopathy (3), and thrombocytopenia (2).
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e These 9 foreign cases of renal failure resulted in 5 hospitalizations, 3 fatalities and 1
disability.

e In the first fatal case, a 26-year-old male receiving quinine 600 mg IV BID for a
plasmodium falciparum infection developed aspergillosis, renal failure, hemolysis, cerebral
infarction, immunosuppression, increased intracranial pressure, pseudomonal lung infection,
mucormycosis, muscle spasms, systemic mycosis, and myocardiac, brain and renal
abscesses. The cause of death was a systemic fungal infection with 4spergillus flavus and
Absidia corymbifera, following severe malaria. The reporter stated that the immune
suppression may have been caused by malaria or renal failure.

e In the second death, a 70-year-old male with congestive heart failure developed 1° AV block,
cardiac failure, coma, cyanosis, abnormal hepatic function, hypotension, hypothermia, lactic
acidosis, and acute renal failure. The quinine dose, route of administration and indication
were unknown. He also received simvastatin, metformin, isosorbide, glipizide, ranitidine,
perindopril, paroxetine, furosemide, warfarin, and gemfibrozil. The case could not be further
assessed based on the limited information reported.

e The third death involved an 82-year-old male who developed acute coronary syndrome,
anuria, azotemia, chronic bronchitis, positive Coombs test, hematuria, myocardial infarction,
normochromic normocytic anemia, oliguria, overdose, prolonged prothrombin time, acute
renal failure, superinfection and thrombocytopenia. He had a history of cardiovascular
disease, prostate adenoma, chronic bronchitis, arteritis, and thrombosis. The quinine dose,
route of administration and indication were unknown. He was also receiving clopidogrel,
nicorandil, bisoprolol, linsidomine, simvastatin, tamsulosin, trimetazidine, buflomedil, and
tianeptine. The patient was hospitalized for acute coronary syndrome and superinfection of
chronic bronchitis and received multiple medications. Over the course of 3 weeks, a
progressive anemia developed and the patient died a week later due to anemia. Hemorrhagic
and hemolytic anemia were suspected and autoimmune or allergic mechanisms were also
suspected. The events were considered possibly related to an adverse reaction.

Nephritis cases (n=2):

Both reports occurred in elderly patients in the U.S. The following summarizes the cases:

e Case 1: apharmacist reported a case of nephritis in a 65-year-old male with a hypersensitivity
reaction, exfoliative dermatitis and leukocytosis. The events began 9 days after the initiation
of quinine and abated with discontinuation of quinine. The indication for quinine use and the
dose and route of administration were not specified. The patient was receiving furosemide,
carbamazepine, cimetidine, and amitriptyline concomitantly. The case was assessed as
medically significant.

o Case 2: a literature case of biopsy proven interstitial nephritis with haemolytic anemia,
myalgia and thrombocytopenia was reported in a 73-year-old female who had been using
quinine 325 mg orally intermittently for 3 years for leg cramps. The results of the renal biopsy
revealed prominent focal tubulointerstitial eosinophilic infiltrate consistent with drug-induced
acute interstitial nephritis. The maximum serum creatinine noted was 9.2 mg/dL. The authors
stated that there was no evidence of hemolytic uremic syndrome.

Skin/hypersensitivity reactions/Summary of cases:
Serious cases/ODS “Serious Skin Reaction” group:
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* 13 serious reports were retrieved using the standardized ODS search criteria ODS serious
skin reaction group

o the majority of patients were females (8), from the US (8) and had an average age
of 62 years (median 65, range 20-78)

o all were non-fatal and seven indicated hospitalization; the remaining were serious
by regulatory definition or outcome was not mentioned; -

o where stated (n=10), all the patients used oral quinine for leg cramps/limb pain;

o 4/13 cases were confounded by other drugs or poor temporal association; in the
remaining 9 skin reactions could be attributed to quinine use based on temporal
association

o The types of events reported were:

Erythema multiforme (1 case w/thrombocytopenia)
Blisters with bleeding/thrombocytopenia
Stevens-Johnson syndrome

Erythema, blisters, SOB, burning hands/feet

Blister lesions on left arm/neck

Overdose leading to fall with “contusion and blisters”
Bullous pemphigoid
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Other skin reactions:
The remaining 88 cases were characterized as follows:

o the majority of patients in this group were from the US (70) and used oral quinine for
leg/ foot/muscle cramps (58); other indications were restless leg syndrome (1), severe
pain (1), arrhythmia (1), malaria (6) and babesiosis (2); 19 did not list an indication

o more males (44) reported this type of events than females (38)

o the average age in this group was 58 years, with a range of 5-84 years

o the majority of reports (88%) listed a serious outcome, that included 6 fatalities and
42 hospitalization

o about one third of the cases (29/88) reported rash/itching, without any serious
systemic effects

o another third of the cases (31/88) reported more severe rash/skin reactions where 27
required hospitalization; the type of events reported were:
thrombocytopenia/bleeding/bruising

angioedema
increased LFTs

skin exfoliation

skin necrosis
shortness of breath
hypotension/syncope
renal failure

o the remaining one third (28/88) reported serious non-skin hypersensitivity reactions,
which included three fatalities and 14 hospitalization; the type of events reported
were:

SOB/bronschospasm/wheezing 10
thrombocytopenia/bleeding/bruising/DIC 7
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angioedema
hypotension/syncope
anaphylaxis
acute pulmonary edema
ARDS
renal failure
serum sickness
pulmonaryinfiltrates
interstitial fibrosis
multi-organ failure
o 6/88 were fatalities; 3/6 were associated with quinine use, 2 with illnesses (babesiosis
and malaria) and 1 was unrelated to a hypersensitivity reaction; of the 3 related to
quinine use one described angioedema, a second angioedema with thrombocytopenia
purpura, and a third ARDS subsequent to a quinine overdose case
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Additional case information:

Four of the13 cases captured under the ODS serious skin reaction group showed a poor
temporal association between event and quinine use; in the pemphigoid case the patient
had been treated with quinine for more than 2 years prior to the event; in another three
reporting erythema multiforme-1, blisters with bleeding/thrombocytopenia -1, “contusion
and blisters” -1, time to onset was not reported; the remaining 9 cases had good temporal
relationships to quinine administration (range several hours to 4 months).

One case (Stevens-Johnson) was confounded by carbamazepine administration whose
treatment started at the same time as quinine therapy.

Two cases (blisters with bleeding/thrombocytopenia -2) were confounded by celecoxib
administration whose treatment started at the same time as quinine therapy

Ophthalmic cases/Summary of cases:

28 cases listed an ophthalmologic event; the majority were from the US, and indicated
events subsequent to oral use of quinine in approximately equal number of males and
females
the majority listed an indication or use (17/28), described as overdose (12), leg cramps
(4), malaria (1), and malignant melanoma (1)
the majority were clinically severe, as determined by outcome of 4 fatalities and 14
hospitalization;
there were four fatalities:
© a2-year old male from the UK who experienced arrhythmia and a non-specified
visual disturbance (no additional information at this time) (case # 4588693)
o a26-year old male who died from fungal infection and experienced eyelid-ptosis
(case # 4182870)
© a59-year old female suicide patient who experienced miosis (case # 5657612)
o aSl-year old male treated for malignant melanoma whose symptoms were
described as pupils reacting sluggishly (case # 5034859)
there were four permanent/on-going events, 3 associated with OD
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o permanent loss of vision in one, pale and ischemic retina in a second case, and
permanent changes to the retinal and optic nerves in OD patients.
o abnormal vision with papilloedema and retinal hemorrhage in the fourth patient;
these events are more closely temporally related to the use of Fentanyl
The most frequent type of vision related events were:
Blindness 7 (6 associated with OD; 3 permanent damage)
Visual disturbances 6 (2 associated with OD, 2 with retinal disorders,
1 with arrhythmia, and 1 with medication error)
Double vision/blurred vision 4 (1 associated with HUS/TTP, 1 with
medication error, and 2 no information available)
Worsening vision 1 (may be associated with co-morbidities, history of
glaucoma and cataract; worsening vision preceded
the use of quinine)

Abnormal vision 1 (more closely associated with Fentanyl use)
Visual field defect 1 (no information available)
Miosis 1 (associated with suicide)

Summary of the 20 US cases:

The majority provided gender, age, and dosage form information; thus, we found there
were almost equal number of males and females with an average age of 51, who used an
oral form of quinine; there were 9 hospitalization and 2 fatalities

Half stated an indication or use; 4 patients used quinine for leg cramps, and one to treat
malignant melanoma; overdose was listed in another three, and two indicated medication
errors involving quinine and quinidine

Blindness was the event mentioned most frequently (5/20); it was associated with
overdose in four patients, and was resolved in all; two patients took large doses,
inadvertently; one took 8 tablets mixed with cocaine and alcohol, maybe as accidental
overdose; and the last one took several grams in a suicide attempt; all were hospitalized
due to symptoms associated with the overdose

Five additional patients were hospitalized with complaints of blurred vision, amblyopia,
visual disturbances, eye disorder and eye hemorrhage, one event per patient respectively;
however, the hospitalization was most closely associated with HUS/TTP in the first,
elevated liver function in the second, generalized physical deterioration in a patient with a
history of arrhythmia in the third, renal failure in the fourth, and thrombocytopenia in the
last

Summary of the 8 foreign cases,

There were equal number of male and female patients, where the average age was 37
(median 33, range 2-78 years); and most used an oral form of quinine; there were two
deaths, four hospitalizations and one disability

one patient used quinine for leg cramps and another for malaria; in another four patients
quinine was used in an overdose event
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A non-specified visual disturbance was the event mentioned most frequently (4/8); all

- other events were mentioned once (vision blurred, papilloedema, retinal hemorrhage, eye

disorder, eyelid ptosis and blindness)

Visual disturbances were associated with intentional overdose in three patients who were
hospitalized due to symptoms of overdose, and with arrhythmia in a fourth case which
was a fatality in a 2-year old child; this fatal case did not indicate indication, dose,
concomitant drugs or cause of death

Blurred vision, retinal hemorrhage and papilloedema occurred in a patient with a history
of essential hypertension, and breast, bone and bone marrow cancer, who was also using
Fentanyl; she was hospitalized :

Blindness was mentioned together with intentional overdose in a patient with a history of
drug overdose

Hearing disorders/Summary of cases (n=28):

Almost all reports were in US adult patients (average age 54 years); the majority (71%;
20/28) described the event as hearing loss (includes reports of deafness and decreased
hearing) with or without tinnitus; about one third (29%; 8/28) mentioned tinnitus alone;
Leg and muscle aches/cramps was the most popular indication (55%; 12/22); four
mentioned suicide/overdose, and two each mentioned malaria, medication error and
multiple myeloma; in both medication error reports, quinine was dispensed instead of
quinidine;

Half of the patients developed hearing disorders within two weeks of starting quinine
therapy;

The majority of patients experienced clinically severe events, as determined by outcome
of 2 fatalities and 10, and 5 disability; .

Deaths were associated with an underlying disease in one patient and with an apparent
overdose of quinine in another; :

11 reports (excluding deaths) meet our criteria for permanent effect; 2 patients
complained of tinnitus, and 9 of hearing loss with or without tinnitus;

Renal disease was reported in 3 patients; two of the patients had symptoms that meet our
criteria for permanent impairment ; and

The majority of reports (23/28) meet our criteria for positive association between hearing
disorder and use of quinine.

Additional case information:

A 77-year old female died from renal failure secondary to multiple myeloma; she

experienced deafness due to quinine (case # 4903762).

A 17-year old male developed hearing loss after ingesting an undetermined number of

quinine “pills”, and subsequently experienced cardiac arrest, ARDS, arrhythmia, and

multi-organ failure. A specific cause of death was not stated (case # 4042317).

The events listed in the 11 cases that meet our criteria for permanent hearing disorder are:

o tinnitus (2): This event was reported in two male patients, both over 60 years of

age, who had used quinine for a few days (3-7 days) prior to the event; one of the
two patients used quinine for leg cramps (no indication or use was listed in the
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second patient); the other patient used several concomitant drugs, one of which
(amlodipine) lists tinnitus as an adverse event

o hearing loss (4): this event was reported equally in males and females, who used
quinine to treat leg/muscle cramps; in most (3) unilateral hearing loss developed
after short term therapy (range 4-8 days in three patients; 3.5 months in the
fourth); two may have confounders, because one patient (50-year old male) was
also being treated with Norvir that has been associated with tinnitus and hearing
loss as adverse events, and another patient (male of unspecified age) possibly took
an accidental overdose of 6 capsules in less than 24 hours

o hearing loss + tinnitus (5): this event was reported equally in males and females
(1 did not list gender), who used quinine to treat leg/muscle cramps (3) and
malaria(1); two may have confounders, because one patient also listed 37-year
exposure to industrial noise and concomitant therapy with furosemide, and
another was also being treated with diltiazem that has also been associated with
tinnitus; two patients used quinine for short time (2 days and 2 months) prior to
development of events; one patient experienced bilateral events and another
unilateral (no information on the other three); indication was listed in four
(cramps 3, malaria 1); three had one or more concomitant medications at the time
of the events

Glucose metabolism/Summary of cases (n=7):

7 patients reported alterations in glucose metabolism (4 DM and 3 hypoglycemia); 4 patients
used quinine for leg or muscle cramps, 1 for restless leg syndrome (2 not stated)

all the patients were adults with a an average age of 58 years (6/7 were over 50 years of age);
almost all were from the US

None listed an IV formulation (4 oral, 3 not stated)

Glucose levels were not reported for the DM patients; glucose levels for the hypoglycemic
patients were <50 mg/dl, <1 mmole/L, and “1”

It appears that the DM reported in 4 women was a coincidental finding; two were obese, and
two had DM prior to quinine therapy; none of the reporters attributed DM to the use of
quinine; the main complaints associated with quinine in these patients were
thrombocytopenia, worsening arrhythmia, lack of effect and GI symptoms, one event per
patient respectively; none of the reporters attributed DM to the use of quinine
Hypoglycemic reports were more severe than the DM reports; two reported fatalities; in all
the cases reporters attributed the low glucose levels to the use of quinine

o All three patients had renal disease (2 ESRD and 1 terminal renal failure)

o Cause of death was not listed in the two fatalities; seizures and hypoglycemia of “3”
was reported in one case after 3 days of quinine therapy in an ESRD patient;
hypoglycemic coma was reported in a terminal renal failure patient after several
months of quinine therapy

Hypotension Events/ Summary of cases (n=19):
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a) a minority of the AERS reports listing hypotension (1944) were included in this review,
because the majority of the (25/44) listed confounders, such as polypharmacy or closer
association with other drugs or procedure,

b) the 19 unique domestic reports listed hypotension mostly in females (19), with an average age
of 53, ' '

¢) all listed a serious outcome, including 3 fatalities, associated with overdose of quinine and
another drug (2) and thrombocytopenia (1) after ingestion of three doses in a 60-hour period,
d) eight patients reported events took place within 24 hours after ingestion of quinine, and
another two after 3-4 doses within one week,

e) none of the 19 cases were associated with IV administration,

f) according to our criteria, we found a positive association between drug use and the adverse
event in 17 of the 19 reports.

APPEARS THIS WAY
ON ORIGINAL
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Appendix Two

PT terms used to search for HUS/TT cases in AERS:

The 5 PT terms used to capture HUS/TTP cases are: haemolysis, haemolytic uraemic syndrome,
renal failure, renal failure acute, thrombocytopenia, thrombocytopenic purpura, thrombotic
thrombocytopenic purpura

PT terms used to search for renal failure cases in AERS:

The 19 PT terms used to capture renal event cases are: acute pre-renal failure, anuria, diabetic
end stage renal disease, dialysis, haemodialysis, haemolytic uraemic syndrome, hepatorenal
failure, hepatorenal syndrome, neonatal anuria, oliguria, pancreatorenal syndrome, peritoneal
dialysis, postoperative renal failure, postrenal failure, renal failure, renal failure acute, renal
failure chronic, renal failure neonatal, and renal transplant.

PT terms used to search for hypersensitivity/skin reactions cases in AERS:

The 42 PT terms used to capture hypersensitivity/skin reaction cases are: acute pulmonary
oedema, acute respiratory distress syndrome, anaphylactic reaction, anaphylactoid reaction,
angioneurotic edema, asthma, blister, blood blister, dermatitis, dermatitis atopic, dermatitis
bullous, dermatitis exfoliative, drug eruption, drug hypersensitivity, erythema, erythema
multiforme, exanthema, face edema, hypersensitivity, leukocytoclastic vasculitis, oral mucosal
blistering, pemphigoid, photosensitivity reaction, pruritus generalized, rash erythematous, rash
morbilliform, rash popular, rash pruritic, rash, rash maculo-papular, rash generalized, skin
necrosis, Stevens-Johnson Syndrome, stridor, swelling face, tongue blistering, tongue oedema,
urticaria, vasculitis, and wheezing.

10.3.2. ODS Data Mining Profiles for Adverse Events Associated with Quinine and
Quinidine

APPEARS THIS wiay
ON ORIGINAL

407



Clinical Review

Mary E. Singer, M.D., Ph.D.

NDA 21-799}

Quinine Sulfate Capsules USP, 324 mg

Data Mining Profile for Adverse Events Associated with Quinine (data provided by Ana
Szarfman, ODS)
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Data Mining Profile for Adverse Events Associated with Quinidine (data provided by Ana
Szarfman, ODS)

NN NN B 8® & - T T T S} & o o & E-3 o
a & & o & a a & & a s & % 6 6 & & e & o ] e &
TroE R TR R RER R PR ) T T 7 oo
LT~ - -] 0D @ B @ D W W M DL @ O L ® 0 2 ®* 0
e 8 @ @ D W B Y VW W W O WY P O o © v v @ 6 @
e & & o R B 6 2.6 H nH - A G A & 2 @ .o & & & o
Assediallon - e v v R I - - - - T - W ] -
ey | T
rocs R

Cinchomsm I""

ventdruiar fiprillation

Aretmie TN O 2 o e S

Purpure E
Td:opatiic thrombossts penic gurpurs §=-= | . ..E
Pobzetiae - : .
Trmmbocytopanis 5
mggsiggwm.g
Systamic lapus erythematosus &
Vertricular tachycardio ---.
Hepabtis

Drug irteraction
Elzctrezardiogram G pralonged
Andnudzor antibody pasitre

Timitus

Dreg fovel betow tharapetic m.--.----

ranentic agen: bty '-“m--------

Phrdnsenisiivity e ackar i mwﬂﬂﬂ-ﬂ
Arthralgia

P— Lok b L]
Abriat fisellstior § ¢

Torsada de pointes i B

Deafnece

Wenzizuiar extrasystoies

Eantrizud s arrbylitenie

Hodicaion 2rear

Atriaventricular bledi second degree

10.3.3 Pregnancy and Lactation Team Consultation Report
MEMORANDUM
DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 19, 2005

FROM: Gerard G. Nahum, MD
Pregnancy and Lactation Team, OND, HFD-020

THROUGH: Sandra Kweder, MD
Deputy Director, OND, HFD-020

TO: Renata Albrecht, MD
FDA/ CDER/ OND/ ODE IV/ Division of Special Pathogen and
Transplant Products
HFD-590
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10.3.5 DDMAC Labeling Review
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MEMORANDUM

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 20, 2005

FROM: Gerard G. Nahum, MD
Pregnancy and Lactation Team, OND, HFD-020

THROUGH: Sandra Kweder, MD
Deputy Director, OND, HFD-020

TO: Renata Albrecht, MD
FDA/ CDER/ OND/ ODE 1V/ Division of Special Pathogen
and Transplant Products
HFD-590

SUBJECT: Quinine sulfate for the treatment of Plasmodium falciparum
malaria — NDA 21-799 (Mutual Pharmaceutical)

Consult received: June 16, 2005
Due date: July 20, 2005

L EXECUTIVE SUMMARY

Quinine has been marketed as a drug in the United States since before 1938. It is the
oldest known treatment for Plasmodium falciparum malaria.

The sponsor (Mutual Pharmaceutical) submitted an NDA to the Division of Special
Pathggens and Transplant Products on October 12, 2004 for quinine sulfate capsules as a
treatment for uncomplicated P. falciparum malaria. The Division has requested that the
Pregnancy and Lactation Team (PLT) provide feedback on the pregnancy section of the
proposed label. Based on two submitted studies in pregnant patients, the sponsor has
proposed a pregnancy category of. —

The PLT has proposed modified labeling language that includes (A) a change in the
pregnancy letter category to “C”, (B) ———— ———

-

- / | /

ey —m——

<

and (F) the quantity of quinine that is excreted in breast milk.



I. BACKGROUND

Quinine is an alkaloid found in the bark of the cinchona tree. It is the oldest known drug
for the treatment of P. falciparum malaria and has been marketed in the United States
since before 1938. Quinine can either be used alone or in combination with other
‘antiparasitic drugs to treat malaria.

P. falciparum malaria results in increased risk of adverse pregnancy outcomes and carries
a higher risk of morbidity and mortality in pregnant women than for the general
population. Although the mechanism is not understood, pregnant women have a reduced
immune response and they less effectively clear malaria infections. Even with effective
treatment, malaria parasites sequester and replicate within the placenta.' Pregnancy
increases the severity of P. falciparum infection and malaria episodes increase during the
2" and 3™ trimesters. Pregnancies complicated by malaria have been reported to result in
an increased incidence of spontaneous abortion, preterm labor and delivery, intrauterine
growth retardation, low birth weight, fetal wastage (spontaneous abortions and
stillbirths), and maternal death.

Mutual Pharmaceutical has submitted an NDA to the Division of Special Pathogens and
Transplant Products for quinine sulfate capsules as a treatment for uncomplicated P.
Jfalciparum malaria. The anticipated adult oral dosage recommendation two capsules (648
mg) three times a day for = 7 days, ¢ - —

Many experts and organizations, including the World Health Organization (WHO) and
the Centers for Disease Control and Prevention (CDC), suggest that quinine is both safe
and effective to treat uncomplicated P. falciparum malaria during pregnancy.? This
conclusion is based on information derived primarily from limited case-control data and
case series. Although chloroquine is recommended as a first-line of treatment by the CDC
for pregnant women infected with chloroquine-sensitive strains of P. falciparum, many
such infections are chloroquine resistant.’

Other drugs that are available to treat uncomplicated chloroquine-resistant P. falciparum
malaria include mefloquine (pregnancy category C), atovaquone/ proguanil [Malarone]
(pregnancy category C), tetracycline (pregnancy category D), doxycycline (pregnancy
category D), and clindamycin (pregnancy category B). Despite their pregnancy category
C ratings, mefloquine and atovaquone/ proguanil are generally not recommended by
WHO and CDC for use in pregnant women, because there are no adequate and well-
controlled studies to support their use during pregnancy.® All three of the other drugs that
are recommended for treating uncomplicated chloroquine-resistant P. falciparum malaria
(tetracycline, doxycycline, and clindamycin) are recommended for use in conjunction
with quinine sulfate as the primary treatment. Only clindamycin is recommended by the
CDC in conjunction with quinine sulfate during pregnancy.

III. LITERATURE REVIEWED




The information reviewed by the PLT includes the materials submitted by the sponsor in
their NDA. As part of the review, the sponsor’s proposed product label and the
supporting peer-reviewed literature concerning the use of quinine by pregnant and
lactating women were considered. An additional literature search using the PubMed
search engine was also conducted and relevant studies that were not contained within the
sponsor’s submission were also reviewed. Besides the sponsor’s proposed label, the
primary sources of information that have been relied on by the PLT for making
recommendations concerning the pregnancy and lactation labeling are the nine that are
listed below:

1. Procop GW, Jessen R, Hyde SR, Scheck DN. Persistence of Plasmodium falciparum
in the placenta after apparently effective quinidine/ clindamycin therapy. J Perinatol
2001;21:128-30.

2. Centers for Disease Control and Prevention. Treatment of Malaria (Guidelines for
Clinicians); June 28, 2004. www.cdc.gov/malaria/pdf/clinicalguidance.pdf

3. Nosten F, Vincenti M, Simpson J, Yei P, Thwai KL, deVries A, ef al. The effects of
mefloquine treatment in pregnancy. Clin Infect Dis 1999;28:808-15.

4. Heinonen OP, Slone D, Shapiro S. Birth defects and drugs in pregnancy.
Antimicrobial and antiparasitic agents. Littleton, Massachusetts: Publishing Sciences
Group 1977:299,302. ’

5. McGready R, Brockman A, Cho T, Cho D, van Vugt M, Luxemburger C, ef al.
Randomized comparison of mefloquine-artesunate versus quinine in the treatment of
multidrug-resistant falciparum malaria in pregnancy. Trans Royal Soc Trop Med Hyg
2000;94:689-93.

6. McGready R, Cho T, Samuel, Villegas L, Brockman A, van Vugt M, et al.
Randomized comparison of quinine-clindamycin versus artesunate in the treatment of
falciparum malaria in pregnancy. Trans Royal Soc Trop Med Hyg 2001;95:651-6.

7. Bounyasong S. Randomized trial of artesunate and mefloquine in comparison with
quinine sulfate to treat P. falciparum malaria pregnant women. J Med Assoc Thai
2001;84:1289-99.

8. Phillips RE, Looareesuwan S, White NJ, Silamut K, Kietinun S, Warrell DA. Quinine
pharmacokinetics and toxicity in pregnant and lactating women with falciparum
malaria. Br J Clin Pharmacol 1986;21:677-83.

9. Dannenberg AL, Dorfman SF, Johnson J. Use of quinine for self-induced abortion.
South Med Assoc 1983;76:846-9.

IV. REVIEW OF HUMAN DATA AND ANALYSIS

There are few controlled studies that have investigated the pregnancy outcomes of
women exposed to quinine during pregnancy for the treatment of malaria. The quantity
and quality of available data are limited. Still, there appears to be sufficient human
pregnancy exposure information to suggest that quinine is not a major human teratogen
[see (A)-(E)]. The findings of relevant studies are summarized below:

(A) Nosten et al (1999)°




A total of 656 Karen women (from Thailand) were diagnosed with Plasmodium
Jalciparum malaria during pregnancy and were treated at some time during gestation with
quinine sulfate alone during the period July 1991 through June 1994. The dose was 10
mg/kg of salt administered orally TID for 7 days. Concurrently, 2,470 pregnant women in
the same communities received obstetrical care who had no documented malaria or
antiparasitic treatment. Of the 656 women who were treated with quinine sulfate alone,
633 (96.5%) had sufficient information available for analysis. Pregnancy outcomes for
the two groups are abstracted and compared in the table below:

Malaria Control Group

Group Treated | without Malaria or | Odds Ratio (95%

with Quinine | Any Antiparasitic | confidence interval or chi-
Pregnancy Outcome | Sulfate alone | Treatment square p-value)
Spontaneous Abortion | 3.5% 10.9% 0.32 (95% C1 0.21-0.48)*
Stillbirth 1.6% (n=633) | 1.8% (n=2201) 0.87 (p=0.73)"
Low Birth Weight 17.8% 12.7% 1.4 (95% CI 1.1-1.9)
Congenital
Malformations 1.4% (n=633) | 1.7% (n=2201) 0.82 (p=0.72)"

* Inverse Odds Ratio with 95% inverse confidence interval (calculated by G. Nahum)
T Odds Ratio with associated p-value calculated using chi-square analysis (calculated by
G. Nahum)

There was no clinically relevant or statistically significant difference in either the rate of
stillbirths (OR = 0.87) or in the rate of congenital malformations (OR = 0.82) between the
malaria/ quinine treatment and normal/ no antiparasitic treatment control group. Although
there appeared to be a statistically significant difference in the rate of low birth weight
between the two groups, (a) malaria alone has been associated with an increased risk of
low birth weight, (b) the difference in the mean birth weights was small and not clinically
significant (a decrease of 134 gm in the treated group as compared with controls, 95% CI
-31 to -209 gm), and (c) the gestational dating of the pregnancies was poor (based on
historical last menstrual period dating) and there was no comparison of the mean
gestational age at delivery between the two groups.

(B) Heinonen et al (1977)*

As part of the Collaborative Perinatal Project (USA), 3,248 children with drug exposures
during pregnancy had congenital malformations in a cohort of 50,282 mother-child pairs
(overall malformation rate 6.5%). Among 104 mother-child pairs who were exposed to
quinine during the first 4 lunar months of pregnancy, 2 children were classified as
malformed, yielding a malformation rate of 1.9%. The reported crude relative risk for
congenital malformations in the quinine-exposed group was 0.30, while the standardized
relative risk was 0.28. No dose, duration, or exposure information was available.

(C) McGready et al (2000)°




A total of 42 Karen women (from Thailand) who were diagnosed with Plasmodium
Jfalciparum malaria during pregnancy were treated with quinine sulfate from October
1995 through July 1997. Patients had a mean age of 23 years (range 16-36 years) and a
mean weight of 50 kg (range 41-67 kg). The mean gestational age at treatment was 24
weeks (range 15-38 weeks) and 29% of the patients were primiparous.

The dose of quinine sulfate administered was 10 mg/kg of salt every 8 hours for 7 days.
Overall, 12% of patients were lost to follow-up. Of those who remained for evaluation,
no mid-trimester abortions or stillbirths occurred, and no congenital abnormalities were
documented. There were 2 neonatal deaths: one occurred at 23 days of life due to
symptomatic P. falciparum infection and another at 6 weeks of life due to beri-beri. One
infant was blind from retinopathy of prematurity (delivered at 31.0 weeks of gestation).

(D) McGready et al (2001)°

A total of 65 Karen women (from Thailand) who were diagnosed with Plasmodium
Jalciparum malaria during the 2" and 3™ trimesters of pregnancy were treated with a
combination of quinine sulfate and clindamycin from October 1997 through January
2000. The dose of quinine sulfate administered was 10 mg/kg of salt every 8 hours for 7
days, together with clindamycin, 5 mg/kg every 8 hours for 7 days. Overall, 8.5% of
patients were lost to follow-up. Of those who remained, there was one stillbirth due to
placental abruption, which was unlikely to be treatment related. There were 2 congenital
abnormalities: one in a singleton (a midline epidermoid cyst just superior to the bridge of
the nose), and one in a twin (one twin was normal and the other had a gastroschesis).
There were 2 neonatal deaths, both of which occurred during the first week of life from
causes unrelated to malaria.

(E) Bounyasong (2001)’

Twenty-eight patients from Thailand who had P. falciparum malaria diagnosed at >27
weeks of pregnancy were treated with quinine sulfate 10 mg/kg orally every 8 hours for
at least 7 days. Maternal characteristics were (mean values): age = 27.2 years; parity =
1.6; height = 157 cm; pre-pregnancy weight = 58.7 kg; gestational age at start of
treatment = 27.7 weeks. The mean gestational age at delivery was 38.65 weeks and the
mean birth weight was 2785 gm. The mean Apgar score at 1 minute was 8.8 and at 5
minutes was 9.9; the mean arterial cord blood pH at delivery was 7.34. No congenital
anomalies were noted. The incidence of placental calcification (3 of 26 cases) and the
occurrence of intrauterine growth restriction (2 of 27 cases) were not different in the
quinine sulfate treated group than in a second group of 28 women with P. falciparum
malaria treated with artesunate and mefloquine.

(F) Phillips et al (1986)°

In addition to these studies that have examined pregnancy outcomes after maternal
exposure to quinine during pregnancy, a study by Phillips ez al contains information
concerning quinine concentrations in the umbilical cord blood and breast milk of
pregnant and lactating women treated for P. falciparum malaria.® Patients were from
eastern Thailand and, if life-threatening infection was diagnosed and parenteral treatment
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was required, they were treated with an initial IV loading dose of either 10 mg/kg or 20
mg/kg every 8 hours of quinine dihydrochloride (equivalent to 8.3 and 16.7 mg of base, -
respectively), followed by consolidation therapy during convalescence with a
maintenance dose of quinine sulfate tablets until a 7 day course of treatment was
completed. Patients fell into three groups: (1) those >29 weeks pregnant and with malaria
of sufficient severity to require intravenous quinine treatment; (2) those receiving quinine
shortly before or while in labor; and, (3) those receiving quinine while breastfeeding. The
findings were:

- (D) Eight women aged 16-32 years who delivered live infants 1 to 6 days after
starting quinine therapy had placental cord plasma quinine concentrations
between 1.0 and 4.6 mg/l (mean 2.4 mg/l). The mean (+SD) ratio of cord plasma
to maternal plasma quinine concentration was 0.32 +0.14. There was a significant
correlation between cord blood and maternal plasma quinine concentrations (r =
0.78, p <0.05).

(i)  Breast milk was collected from 30 women aged 16-39 years. All received 2 to 7
doses of quinine when milk samples were collected and all began lactating from 1
and 10 days previously. In 25 women who were breastfeeding and who had taken
ora] quinine sulfate for 1 to 10 days (mean 4.0 days), breast milk concentrations
were 0.5-3.6 mg/l (mean 2.6 mg/l) and milk:plasma ratios were 0.11-0.53 (mean
0.31). In 5 women who required parenteral therapy with intravenous quinine
dihydrochloride, breast milk quinine concentrations ranged between 0.5-8.0 mg/1
(mean 3.4 mg/l) and the milk:plasma ratios were 0.11-0.32 (mean 0.21). Three
patients who had just begun to lactate produced colostrums containing 0.4, 0.9,
and 1.9 mg/] of quinine, with colostrum:maternal plasma ratios of 0.11, 0.26, and
0.25, respectively. The authors concluded that the total dose of quinine excreted
in breast milk is usually less than 2 to 3 mg per day.

(G) Dannenberg ef al (1983

A series of four cases of women who attempted self-termination of an intrauterine
pregnancy using quinine as an abortifacient was reported by Dannenberg et al in 1983.°
Based on these cases and a complete review of the available literature, the authors found
that no documented case of pregnancy loss occurred following an ingested quinine dose
of less than 5.2 gm of salt (approximately 5-times the recommended daily dose for
treatment of malaria). This dose was sufficient to result in patient complaints of tinnitus,
diminished hearing, blurred vision, nausea, vomiting, chest pain, dyspnea, tachycardia,
abdominal pain, back pain, and leg weakness. The authors concluded that “the efficacy of
quinine as an abortifacient is not clear”.

V. LABELING RECOMMENDATIONS

Based on the information reviewed by the PLT, the following suggestions are made to the
sponsor’s proposed label for quinine sulfate:
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VI. CONCLUSIONS

Plasmodium falciparum malaria is a potentially life-threatening illness that is associated
with significantly increased adverse pregnancy outcomes. Although other potential
treatments for malarial infection in pregnancy exist, quinine sulfate remains a CDC-
recommended first-line treatment for chloroquine-resistant P. falciparum infection in
pregnant patients. Other drugs that can be used to treat P. falciparum malaria presently
carry a pregnancy category C rating, yet they are not recommended for treatment of
malaria during pregnancy.



Accordingly, the PLT recommends that a pregnancy category C rating be assigned to
quinine sulfate, in addition to the other proposed changes to the product label as shown
above.

If not already done, the PLT also recommends that the Division contact the Office of
Drug Safety (ODS) to review the Adverse Events Reporting System (AERS) for any
other spontaneous case reports of adverse events relating to quinine use during

pregnancy.

Gerard G. Nahum, MD
Medical Officer

Concurrence by:

Kathleen Uhl, MD
Medical Team Leader
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