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An Outdated Indication for an Historical Drug?
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Learning Objectives
• Describe the etiology of hemodialysis-related muscle cramps
• Discuss the harm vs. benefit of quinine in the treatment of
muscle cramps
• Review alternatives for hemodialysis-related muscle cramps

• Recognize the future approach of the BC Renal Agency in the
treatment of muscle cramps
• Outline an approach to de-prescribing quinine

Muscle Cramps in Hemodialysis
• Muscle cramps are a complication of hemodialysis (HD)
• Often in the legs but may occur in arms and hands
• Occur frequently near the end of HD
– Extracellular fluid volume changes
– Plasma osmolality changes
– Tissue hypoxia

• Nocturnal muscle cramps following HD are commonly reported

Pathophysiology of Muscle Cramps
• A prolonged muscle contraction occurs involuntarily when
muscle is positioned in most shortened form
• Calf and ventral foot muscles at rest and during sleep are in
this shortened position leading to cramps
• Origin of the cramps is neural rather than muscular
• Quinine may decrease excitability of motor end plate and
increase the muscle refractory period

Non-Drug Measures
•
•
•
•
•
•
•

Minimize inter-dialytic weight changes
Re-evaluation of patient specific dry weight
Minimize intra-dialytic hypotension
Increased dialysate sodium concentrations
Low intensity exercise/stretch during dialysis
Limit caffeine and alcohol intake
Daily stretching and walks

Suggested for Muscle Cramps
• Quinine 300mg PO on HD hook-up and/or 300mg PO qhs
• Vitamin E 400 units PO qhs
• Gabapentin 100mg PO qhs, titrated weekly to response
(maximum 300mg PO qhs in HD)
• Carnitine 330mg PO bid or tid
• Many other including short acting BZD, nifedipine, phenytoin,
carbamazepine, amitriptyline have been employed with little
evidence to guide treatment

Treatments for Muscle Cramps in HD
• Quinine 300mg PO on HD hook-up and/or 300mg PO qhs
• Vitamin E 400 units PO qhs
• Gabapentin 100mg PO qhs, titrated weekly to response
(maximum 300mg PO qhs in HD)

Treatments for Muscle Cramps in HD
• Quinine 300mg PO on HD hook-up and/or 300mg PO qhs
• Vitamin E 400 units PO qhs
• Gabapentin 100mg PO qhs, titrated weekly to response
(maximum 300mg PO qhs in HD)

Malaria to Muscle Cramps
• Used to treat malaria at least since the 1600s
• South American native lost in an Andean jungle drank from a
stagnant pool at the base of a quina-quina tree
• He recovered from the illness and shared this with the
surrounding villagers
• In Europe, the Spanish Countess of Chinchon contracted a
fever when she was in Peru
• Cured by the bark of the tree, introduced it
to Spain and the tree was named Cinchona
in her honor
• The Quechua used quinine as a muscle
relaxant

Quinine Efficacy

“There is low quality evidence that
quinine (200 mg to 500 mg daily)
significantly reduces cramp number and
cramp days and moderate quality
evidence that quinine reduces cramp
intensity….but because serious adverse
events can be rarely fatal, in some
countries prescription of quinine is
severely restricted.”
-Cochrane Review April 2015

Quinine sulfate: the Risk
• Since 2006, the FDA warnings to not prescribe quinine for
nocturnal leg cramps as it may result in serious and lifethreatening hematologic adverse reactions
• Health Canada issued a Black Box warning after receiving 71
serious ADR reports associated with quinine sulfate
– 41 of these were life threatening
– 20 listed thrombocytopenia as ADR
– Others included cardiac arrhythmias, vasculitis and
Steven’s Johnson syndrome

Quinine: Adverse Drug Reactions
• CNS: disorientation, dizziness, headache, seizure.

• HEENT: optic neuritis, tinnitus.
• CV: QTc prolongation on ECG, cardiac arrhythmias,
torsade de pointes, hypotension.
• Resp: Dyspnea, pulmonary edema
• GI: abdominal pain, anorexia, nausea, vomiting, diarrhea
• Heme: agranulocytosis, hemolytic uremic
syndrome/thrombotic thrombocytopenic purpura, leukopenia,
neutropenia, pancytopenia, thrombocytopenia.
• Skin: photosensitivity
• Renal: acute interstitial nephritis, renal insufficiency

LL’s Photosensitivity Reaction
• ID: 87 year old male with ESRD 2o to hypertensive nephrosclerosis.
• PMH: HTN, CHF, stroke (2005), GI bleed, duodenal ulcer, gout, chronic
back pain, hyperlipidemia, hypothyroidism, BMD, anemia.

• Medications: replavite 1 tab qhs, calcitriol 2mcg weekly, calcium
carbonate 1 tab with breakfast and lunch, 2 tabs with dinner, iron
gluconate 125mg IV monthly, lorazepam 1mg qHD, amlodipine 2.5mg bid,
atenolol 25mg qam hold predialysis, levothyroxine 75mcg qam,
dimenhydrinate 25-50mg po/IV q 6h prn, pantoprazole 40mg once daily,
docusate 100-200mg bid prn, sennosides 1-2 tab once daily prn,
acetaminophen 500mg q4h prn, quinine 300mg prn for leg cramps.

LM’s Thrombocytopenia
ID: 86 year old female with ESRD 2o

to

lupus nephritis. Dialysis since June 2016.
Lives at home with sister.

PMH: pulmonary fibrosis, lupus nephritis
(2004), AKI requiring dialysis x 3 months
hypothyroidism, dyslipidemia, osteopenia,
BMD, anemia.

anemia.

Medications: replavite one tab qpm, alfacalcidol 0.5mcg weekly, calcium
carbonate one tab with breakfast and supper, darbepoetin 10mcg IV q2weeks,
iron sucrose 100mg IV qmonthly, MMF 500mg daily, fexofenadine 15mg qhs,
levothyroxine 75mcg x 6/7 days per week, PEG 17g prn, docusate 200mg bid,
quinine sulfate 300mg prn during HD, acetaminophen 325mg prn.

Three Doses of Quinine 300mg Total
3 doses of quinine
total (June 19, 23,
30th)
Naranjo adverse drug reaction probability scale: possible ADR
1st dose

STOPPED

2nd dose
3rd dose

July 5, 2016
• Quinine stopped
• HIT assay
negative
• Dialyzer changed
• MMF stopped

WB’s Persistent Thrombocytopenia
• ID: 59 year old male with ESRD 2o to lithium. Dialysis since 2014.
• PMH: Bipolar disorder (long standing), GERD, dyslipidemia, MBD, anemia.
• Medications: replavite one tab qpm, alfacalcidol 3mcg weekly, calcium
carbonate two tab tid with meals, darbepoetin 80mcg IV weekly, iron
gluconate 125mg IV qmonthly, ASA 81mg daily, atorvastatin 20mg qhs,
furosemide 120mg qam, aripiprazole 400mg IM q28days, aripiprazole 5mg
qhs, valproic acid 500mg qam and 1750mg qpm,
loxapine 5-10mg q4h prn for
anxiety, propranolol 10mg tid,
pantoprazole 40mg bid,
lomperamide 2mg as directed,
quinine sulfate 300mg pre-HD,
acetaminophen 325mg prn.

Oh! Where have all the platelets gone…

Naranjo adverse drug reaction probability scale: possible ADR
STOPPED

March 7, 2017
• Quinine 300mg
qHD stopped
• Long history of
quinine use
• On set was
delayed if
quinine is the
culprit drug
• Too early to be
sure

-Chan et al. Canadian Journal of
Kidney Health and Disease. Vol 4. 2017

Vitamin E (Tocopherol)
• Subjects in clinical tests of therapeutic benefits of vitamin E in
dermatological conditions reported relief from nocturnal leg
cramps
– Time to effect: one to two weeks
– 22 of 26 reported “excellent” results and the remaining four reported
moderate relief

Harland C, et al. BMJ 291: 281,1985

Proposed Mechanism of Vitamin E
• A fat-soluble vitamin and may be administered at anytime
during HD
• Maximum recommended dose in HD 400 units PO q24h
• An antioxidant which may reduce oxidation and destruction of
cell membranes
• May decrease free radicals and improve circulation to muscles

Quinine versus vitamin E
Roca AO et al. 1992
Population

A randomized control, double-blind double-dummy study of 40
hemodialysis patients with a history of leg cramps.

Intervention

Randomization to a 2 month treatment of quinine 325mg PO qhs or
vitamin E 400 units PO qhs.

Control

A 2 month placebo washout period prior to randomization.

Outcome

29 of the 40 patients completed the study (16 received quinine, 13
received vitamin E).
During placebo washout period, the mean number of cramps per
month was 10.9 in the quinine group and 10.4 in the vitamin E group.
The mean number of leg cramps per month in the treatment phase
decreased to 3.6 in the quinine group and 3.3 in the vitamin E group
(combined p <0.0005).
No significant difference between quinine and vitamin E.

Vitamin E for Muscle Cramps
El-Hennawy AS et al. 2010
Population

Study of 19 HD patients of various age and ethnicity, experiencing a
minimum of 60 cramping episodes during and between HD over a 12
week period.

Intervention

Vitamin E 400 units PO daily over 12 weeks.

Control

None. Compared to baseline cramping.

Outcome

Vitamin E 400 units PO daily reduced the number of muscle cramp
attacks by 68.3% over a 12 week period.

There was no significant correlation with age, sex, etiology of ESRD,
duration of HD session.
No ADRs associated with vitamin E were observed at 12 weeks.

Gabapentin for Muscle Cramps
Mousavi S, et al. 2015
Population

Cross-sectional double-blind controlled trial. 15 HD patients with
hemodialysis-related muscle cramps.

Intervention

All subjects given placebo for 4 weeks prior to HD session followed
by a 2 week washout period.
One month following the washout period, gabapentin 300mg PO
administered 5 mins prior to HD for 4 weeks.

Control

4 weeks of placebo prior to a wash out.

Outcome

Mean cramp episodes in placebo 6.7 (+/-1.8) reduced to 1.2 (+/-1.2)
in the gabapentin treatment. Reduction in muscle cramps was
significant (P <0.001).
Mean cramp intensity in placebo 4.6 (+/-6.8) was reduced to 0.0
(+/-6.0) in the gabapentin treatment. All subjects reported a
decrease in cramp intensity between 12-100%.

The Long-term Safety of Alternatives
• Vitamin E
– The long-term safety of vitamin E in dialysis patients has not been
demonstrated
– Increased risk of bleed and hemorrhagic stroke?

• Gabapentin
– May cause drowsiness and increase risk of falls
– Dialysis patients at higher fracture risk secondary to MBD

• Avoiding pharmacotherapy may not be possible in a population
where quality of life may already be diminished

Observations from a HD Unit
• Muscle cramps often occur more frequently in early HD
• Muscle cramps reported predominantly during HD or on nights
following HD
• Consequences of untreated muscle cramps include missed HD
and premature termination of HD session
• Patients are willing to trial an alternative when presented with
the risks and will trust close monitoring parameters are in
place

An Approach to De-Prescribing Quinine

An Approach to De-Prescribing Quinine

QSTOP Trial
• Total 15 patients involved in de-prescribing to date
–
–
–
–

4 were prescribed quinine but did not take it
6 discontinued quinine with no additional therapy
2 initiated vitamin E 400 units PO qhs and discontinued quinine
3 initiated on vitamin E 400 units PO qhs and quinine tapering is in
process
– None have required gabapentin for muscle cramps

• 11 patients were muscle cramp free at two week follow-up
• 4 patients have not reached 2 weeks quinine free
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Questions?

