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PP is a disabling disease, and 

individual therapy is required.
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What is causing the weakness in PP?
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The resting membrane potential P of a muscle
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P2-fractions in HypoPP at normal and low serum K+
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What are evidences for periodic paralyses

Family and own history of weakness episodes

normal serum K between spells (usually in the lower range)

sensitivity to serum K 

muscle cramps/pain

permanent weakness, progressive with age

typical triggers, age of onset, serum K alterations during spells

mutation is the final proof 

HypoPP: spells hours to days, response to low-Na+ & high-K+

HyperPP: short spells, myotonia, response to low-potassium 
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Less important evidences for PP

Newborn hypotonia

Later age of onset is no exclusion criterion

provocative tests are often negative and dangerous

muscle biopsy just shows unspecific alterations; only 

required if genetics is indecisive or if unusual features 

point to a process to be excluded (permanent pain, 
very high CK as signs of an additional inflammation)
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What are triggers of HypoPP weakness spells?

Stress (release of adrenaline that causes hypokalemia)

Infections and vaccinations (release of inflammation factors, 

could be suppressed by ibuprofen)
Operations (stress, pure glucose and NaCl infusions)

Cold environment, diarrhoea (enteral loss of potassium)
Hormones: adrenaline, estrogen (contained in birth control pills)

Rest after strenuous work
Certain food & beverages

High glycemic index (GI) carbs: pasta, soft drinks (coke), 
lemonade, alcohol, some juices, starch (pringles)

Sodium salts (chips) (hypernatriemia causes diuresis
and K wasting; sparing NaCl as good as med!)

Circadian factors, certain drugs
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What drugs do worsen HypoPP?

drugs reducing neuromuscular transmission, i.e. 
those contraindicated if myasthenic: 

muscle relaxants, antibiotics like aminoglyco-
sides, macrolides, fluoroquinolones

drugs causing hypokalemia (& hypophosphatemia): 

penicillin, cortisol, most diuretics, laxatives, 
liquorice

drugs causing muscle ischemia (epinephrine)

myotoxic substances such as statins (recommended 
only to HypoPP with high cardiac infarction risk)
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Extension: What drugs do worsen HypoPP?

antibiotics which reduce neuromuscular transmission: 
aminoglycosides: Strepto-, Neo-, Kana-, and Clindamycin
Macrolides: Erythromycin, Telithromycin, Azithromycin

Fluoroquinolones: Ciprofloxacin and others
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By what can weakness spells be prevented?

serum K in the high normal range or slightly above 

(4.5 to 5.2 mM)

low-sodium and low-carb food 

continuous mild exercise (“keep moving”)

warmth

adequate physical therapy

stress avoidance

medication
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Medicines for HypoPP

acute: 

- potassium

chronic: 

1) potassium

2) carbonic anhydrase inhibitors (diamox, daranide)

3) aldosterone antagonists (spironolactone, inspra)

4) K-sparing diuretics (triamterene, amiloride)

5) beta-blockers (propranolol)

if weakness is permanent, consequent and permanent 

ingestion is required
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1) How does K work?

Beneficial effects of K
K shifts P2 to P1, increases strength & circulation

Disadvantages of oral potassium ingestion
Can cause stomach pain

High serum peaks will cause release of aldosterone
resulting in K wasting (vitious circle)

K competes with of other substances for intestinal
absorption (e.g., vitamin B12)

Better: Raise serum K by reduced excretion!
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2) How do aldosterone antagonists work?

raise serum K (by reduced excretion) that shifts P2 
fibers to P1, thereby increasing strength & circulation

old substance:

spironolactone (major hormonal side effects such as 

male breast enlargement and tenderness)

relatively new substance:

eplerenone/inspra (minor hormonal side effects)
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Adverse effects of eplerenone/inspra

flu-like symptoms and dizziness at the beginning (start 
with low dose and increase gradually)

blood pressure reduction

hair loss can occur at more than 50 mg daily 

if the wished effect is too large: too high serum K values 

cause muscle weakness, arrhythmia
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However, serum K in HypoPP usually is in the lower 

normal range (3.5 to 4.2 mM) even between spells; it is 

really difficult to raise it!

Only kidney insufficiency, diabetes, and additional oral K 

ingestion or combination with K-increasing drugs may 

cause dangerous hyperkalemia (therefore check 

frequently serum K!)
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3) How do potassium-sparing diuretics work?

raise serum K (by reduced excretion) that shifts P2 
fibers to P1, thereby increasing strength & circulation

triamterene (dyrenium)

amiloride (midamor)

I´m interested to learn more from users!
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4) How do carbonic anhydrase inhibitors work? 

diamox shifts P2 fibers to P1 (via activation of K 

channels), thereby increasing strength & circulation! 

Unknown if daranide has the same effect!

As carbonic anhydrase (CA) inhibitor, daranide is more

potent and permeates the cell membrane more easily

than diamox does; unknown if the stronger intracellular

inhibition of CA by daranide has additional beneficial

effects



What are the effects of CA-inhibitors (CAI)?

In serum: NaHCO3 and KHCO3 loss, compensatory

NaCl increase, leads to metabolic acidosis

In muscle: reduce lac- (via extrac. CA-IV/XIV inhibition) 

reduce Na+ (via intracellul. CA-II inhibition?)

increase force via intrac. Ca-ATPase block?
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Side effects of carbonic anhydrase inhibitors

nausea, dizziness and confusion at the beginning (take 

it with food, start with low dose and increase gradually) 

paresthesias

strange taste (do not drink carbonated water)

kidney stones

contraindicated at sulfonamide allergy
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5) How do beta blockers work?

beta1-blockers indirectly inhibit aldosterone

examples: metoprolol, bisoprolol, atenolol

beta2-blockers assist in avoiding stress-triggered 

weakness spells

nonselective-beta blockers increase serum K+ during 

and after exercise

examples: propranolol, timolol, bupranolol

Adverse effects: reduce heart rate and blood pressure

Beta-blockers are widely accepted for thyrotoxic
HypoPP but so far not for familial HypoPP
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My believe:

If long-term medication is required, combine 2 meds of 

different groups at low-dose, e.g. daranide and inspra, 

and try to keep additional K as low as possible.

The low doses of each med (e.g. daranide 50 mg and 
inspra 50 mg) will keep adverse effects minimal.

Drugs that are beneficial for HypoPP worsen HyperPP

and vice versa (exception: CAI are beneficial in both 
conditions)
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Modification of HypoPP by sexual hormones

Majority of females report premenstrual symptoms

(uterus cramps, muscle weakness)

Some report worsening with birth control pills (usually

contain both estrogen and progesterone)

Majority reports improvement during pregnancy

(increase in progesterone), those might benefit from

progesterone-only pill
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General anesthesia and HypoPP

Use bear hugger

warmed operation room

area of operation to be kept wet with warmed solutions

K kept in the high normal range

no pure NaCl or glucose infusions

operation-induced stress to be reduced by beta-blocker

no succinylcholine as relaxant (like for MHS individuals)
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Local anesthesia and HypoPP

no epinephrine (used for keeping anesthetic localized)

avoid lidocaine (can precipitate weakness spell and is 

not effective in some individuals; in contrast, 

ropivacaine is effective in these individuals)
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What does determine the individual prognosis?

1)Type of mutation

The 2 extreme ends of the HypoPP spectrum: 

severe hypokalemia during spell may cause arrhythmia but no 
progressive weakness 

mild or no hypokalemia but progressive weakness

2) Genetic background (family)

3) Environmental factors, e.g. life-long strong physical 
work favours development of permanent weakness
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Hypokalemia also can cause pain & arrhythmia

In HypoPP, exhausting physical exertion causes 

hypokalemia resulting in muscle cramps and muscle 

ischemia which may destroy muscle fibers 



mutated channel

specific drugs ?

aberrant pore

alteration of the gating?

calcium

other ions

Anectodal success stories

Minocycline (tetracycline-like, used in an ALS trial)

Diet Coke (is it the phosphate?)

Best drug would be an inhibitor of the HypoPP leak:
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Diseases similar to HypoPP

Thyrotoxic PP, NormoPP, HyperPP

Andersen-Tawil syndrome

Hyperaldosteronism (Conn syndrome)

Episodic ataxia type 1,2 (rapid onset and recovery)

Bartter syndromes 

Mitochondrial (encephalo-)myopathies

Acquired channelopathies (autoimmune disease) 

- autonomic neuropathies

- CIDP (sodium channel involved?)

- neuromyotonia

Congenital myasthenic syndromes



° °
°

°
°

Frankfurt

Heidelberg

Stuttgart

Ulm

Munich



Karin Jurkat-Rott

Michael Fauler


