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Actiological, clinical and metabolic profile of hypokalaemic
periodic paralysis in adults: A single-centre experience
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ABSTRACT

Background, Hypokalaemlc perodic paralysls constiuces a
heterogeneous group of disorders that presentwith acute muscular
weakness, [n this analysls, we discuss the setlological factors that
appear tobe more common inthe Indian populatdon

Methods. From |1 995 m 2001, 31 patlents presented with
periodic parakysk (mean age 34.5 vears, range | | —48 years). OF
the 31 patients, 19 weremen. The clinical and laboratory data of
these padents were analysed. Patlents were nvestigated for possible
secondary causesof hypokalaemia

Resufes, There were |3 padents (42%) with renal whalar
aciduosis, 13 with primary hyperaldosteronism (42%], 2 each with
thyrotmdc periodic paralyss and spomdic perladic paralysh, and |
with Girelmansymdrome,

Of the 13 patens with renal tubular acidosis, 10 had
prodmal and 3 dlstal renal twbular acldosis, Three of these
patients with renal wibular acidasis had Sjogren syadrome, The
patlent dizgnosed whave renal mebular acldosks had skgnilficanty
lower serum bicarbonate {18.7 [4.6] v. 29.6 [5.0] mEg/L;
p-<0.05) and higher levels of chloride (107.5 [6.0] v, 99.5
[3.4] mEg/L; p < 0.05) compared with those wha had primary
hyperaldosteranism, although the potsssium values were smiar
(2.4[0.65]v. 2.24 [0.48] mEq/L; p=0.43). All pathents with
primary hypersldosteronism had hypertension at presentaton
and were proven o have adrenal adenommiad,

Cancliston, A significant number of patients in this study had
secondany and potendally revessible causes of iypokal aemic peciodic
paralysi. The common causes were renal wibular addosks and
primary hyperaldosteronism. A detaifed work-up for secondary
causes shauld be undertaken in Indlan patlents with bypokalaemic
periodic paratysis.
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INTRODUCTION
Hypokalaemic perindic porslysia (HPF) constiiuces a helenn-
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geneous group of disorders thot present with acute muscular
weakness, mnd can at ttmes be potentislly life-threatening. When
recognized pnd treated appropdately, patlents recover without
much clinical sequelas. Although a number of these cases miy be
associated with lon channel mutations, some ars dueto potentially
reversible causes. Since definitive therapy can be offered to some
ofthese patients, identifying causes thatare reversible is important.

Accordingto the published literature, familial peraxhic paralyss
iz the commonest cause of HPP in Caucasions and thyrodoxic
perindic parnlysis (TPF) in paticats in the Far Bast.'* We analysed
the actiological factors that pppear to be more dominant in the
Idian population,

METHODS

Thirty-one patienis with HPP were identified owver a6-vear period
(199520401 . Their mean age was 34,5 years (rangs 1 1-68 years;
19 men). The mean duration of illness before présentation was 23
months {range 1-52 months) and they had bad 8 medan of 4
episoudes (median 3, mnge 1—| 5 episcdes ). The dataof all patients
who presented with HPF wers analysed retrospectively (Table 1),
HPP was defined as acute loss of muscle power with mabilny
witlk nnd docamenied plasmapetnssium leveala <35 mEg/L during
thie epiaods. The clinical dats collected included age, sex. ethmic
arigin, dration of ilness, number of episodes of acte muscular
wizakness, histoey of real stomes, bone pain, dry mowth, drv eves,
fractures nd a family hissory of HPP. Clinical examination with
special emphasis on blood pressure, parothd and lacrimal gland
enlarpement, and o detailed nenmological examination were done.

The following binchemical paramelers were estimated: serum
sodiam, pedmssium, bicarbonate, chloride, creatinine, fasting serum
cnbcium amd phosphate, seram albumin globelin and slkaline
phosphatase, Fastimg wrnay pH, 24-howr wripnry caleium,
phosphate pnd creatinlne wore also done in all the patents. Spot
urinary amine geids (high performance liguid chromatography
[HPLCT) =nd urinary ghocose{ Diastix, Bayer) werealso asesed,
The phasphate threshald for renal tubuolar excoetion { TmPGFR)
was calculated using the Bijvoet nomogram. A TmPGFR level
<2 % mg'd] was taken a5 confirmatory for phospheturia,’

in patients with hyperchlorsensic metabolic ackdosis with a
nommial anfon gap (10-12 mEgL) and in the absence of
gastrodntestival ksses A festing wrine pH =35, 3 was taken to denotz
renal iubaler scidesis (R TA ) In the absence of significant scidosis
(HED; <15 mEqg/L) an pmesonlum chlorlde loading test (0.1 gegh
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was dome. When the lowest reconded urime pH was =55, &
dimgnosis of proximal KT A was made and when the urine failesd
b ackdifly below 5.5, distal RTA was disgnosed, In patiens with
proximal RTA g urine aminoacidegram, urine glicose estimations
and TmP/GFR were done o mule out Fenconi syndome. The
dimgnosis of distal RTA was supporied by pephrocalcinesis on
aitrascnography, Further investigeibons were done o petients
with BTA o identify the causes, Thess investigations included
seruni ¢lecbrophorssia and urinany Bence-lopes proteins 1o rule
out miltiphe myeloma, wid serum lead and cazruloplasmin levels
to ruibe oait ey netal polsoning and Wilsop disease, In patisnis
with & history of the sicca syndrome o unexplained hyper-
globulinaemia, the Schirmer s and kewer Hp biopsy for focal
sislaclenitis was done (o disgnose Sjogren syrdrome. All the
patients underwent thyroid funclion tests including free thyroid
hormone concentrston [FT4 yand TSH to nole out thyrotoxicesis
Whenever there was @ clinical suspicion of primany byperaldo-

47

steraniam (hvperenzion with hypokalaemiz asd alkalosis |, seram
aldosterone, plasma renin levels and computerized tomography of
the adrenal glands were done to e it ous,

Stateitey

[ratar amsalysis was done with SPSS ver, 9.0, Where passlake, all
yitlugs were expressed as means (3024 Independent riesi was used
{0 compare means gasuming unegual voriancs, A p volue <0,0F
wis considered statsatically significant.

RESLILTS

Thirteen of the 31 patients who presented with HPP had
RTA (4%, 13 bad primary hyperaldosteronism (42%), 2 TR,
2 sporsdic periodic paralysis and | Gitelman syndrome (Tablell),
Of the | 3 patients with RTA, 10 hud proximal RTA aad 3 distal
RTA. Allthe patients had severe hypokalnemia, hyperchloraemic
metabolic acidosis and phosphaturiz {mean TmP/GFR 1.4 mgidl)
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These patients coubd rot be distinguisiod from those with primary
hypsraldosiercnism based on thelr sodiun (1391 [38]) v, 1406
[3:3] mEg/L; p=0.337) or potnasium levels (2.4 [065] v. 226
048] mEq'L; p=0.43 ) The potients diagnosed to have RTA kad
significantly lowers serum bicadbonate (187 [4.6] v. 20,8 [5.0]
mEg/L; p <4055 endd higher levels of chloride {107 5 [5.0] ¢, 904
[3.4] mEg/L; p=0.05) compared with those who had primary
hyperaldostercnizm. Twe patbents with proximaland 1 with distal
RTA had Sjogren syndrame, Mo defmite cause of RTA could be
found in the others.

Among the 13 patients with primary byperaldosierenism, all
had severe hypertension | > | 10mmHg diastolic blood pressure) ol
the time of presentation. These subjects were proven to have
adrenal adenomas by imaging aod wnderwent suecessful
adrenalectomy as definitive thernpy,

Two patients bad subtle clinical symptems and signs of TPP,
Both were nutives of West Bengal, Two patienis were diagnosed
1o have spordic perisdic parakygiz hared on the age of onget (<25
years), with no family histony of simi lar ilness and normal thyroid
and renal tubular fonctions. The patient with CHielman symdrome
was @ Gf-vear-old man who presewted with severe hypokalsemin,
hypomsgnesuemia, bypophosphataemia and hypocalciuria, Two
aftischildren were screensd and found tohave similar Mochemical
abnommalities, though they were asymptomasic.

DHECLISSI0N

Periodic paralysis is a group of disorders with varbed astiologies
charncierized by episodic, shor-lived and hyporcflesic skeletal
muscle weakness with or witheut myotonia, but withoul sensory
deficit and withowt loss of consciousness; HPP is the best-known
form of periodic paralyss snd is choracterzed by hypokolaemia
ocowrring during e opisode of muscle wenkness ' HPP has besn
vonventionally divided into two forms: primary and secondary.
Primary (famifial} HPP is & group of disorders assoviated with
single-pene mutations in e ion chanasls, Secondary HPP is
pesocisted with demonstrably kiown catises (Table 170"

The seticlogy of HPP vanes in different series, depending
peimariiy on the ethnicity of the patients in whom 18 was stadied.
In & large series of 97 patients with HPP from Taiwan, 39 (40%)
bad TPP and 2% (21 %) hael sporadic periodic parakysis, Overall, 66
(68%) ofthe patients had 2 secondary couse o HPP, Inthe previous
iargest published series from India, ofthe 22 pasients with HPP, 12
hed the secondary veriety. The causes of hypokalaemia in thiz
subgroup were gastroenteritis, thyrotoxioosis and doretic use

The aim of early treatment of HPP i3 i increase the potassium
level by supplementation so thar the muscle weakness can be
reversed, and respiratory paralysis and cardise arrhythmias

TaeLe L Actsobegy of hvpokalaemic perbodic parabysis (oudifisd
from reference 5)
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= Hypokaloesmsic pericsfic parnlysis (HPF
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prevented. The alm of potassium supplementation in TPP and
familial HPP isto pormalize K concentrations instead of repairing
the potassium deficit, The danger of exogenous K administration
{2 that K* iz ragidly relensed from the cells when the pamlysis
swbaides, leading to the development of rebound kyperikalnsmis.*
I patienis with renal K- wasfing in the presence of hyperchborasmic
metwholic pcidosis, correction of hvpokaleemaa should precede
alkali therspy, since it may shift the K* into the cefls.* This can
even resuli in acute resphratory fallure duse tosevere hypokalacmia.
Hypomagnesaemia should be simultaneously corrected in these
patients.’ Therapy with the mon-selective B-adrenergic bincker
priopranolsl can rapkdly eliminate parabytic symptoms in patisnts
with TPP refractory 1o potassium supplementation.®

Familial HPP sccurs as an aulosomal deminant condition in
two-thirds of the coses and is sporndic in one-third. Symptoms
begin in Late childhood or sdolescence and rarely pfter the sge of
2% years. Thare Is o male preponderance (3-4:1) ond the condition
iz vpically seen inCaocksizns. ' Episndes can [ast from 34 hours
taas long a5 p day ermore. They are frequently precipitated by rest
or sheep and almost never during vigosous physical activity. A
meal rich in carbobydrates favours its develapment. The limb
muscles areaffectad earler and oflen more severely than the trunk
mascles. and the proximal muscles ave more susceptible than
diseal anes* The fall in serum potassium level is associated with
fittle or o imcrexse m unnary potossium lewvels, favouring a
transeelbular shift of potassium indo the muscle during na attack.’
Progrylaxis hus beenswocessiil againsd scuie episedss of familinl
HPF with a wide variery of treatment modalities incleding
spirgacisctone, tHamierene and seetazolumide.” Acetazolnmide
may block the fluy of patassium from the hlood mta the muscle
and is probably related fometabalic acidosds.” 1imay be assoctated
with a peduced pofassium lewel and may necd potassium
supplementation,” Two patients in our serfes had sporadic HPP,
Bath were tremted with seetazofamide with no recumrence of
Sympioms.

The incidence of TPP is highest among Astars from the Far
East, &pproximately 2% of patients with thyrotosicosis in China
and Japan reportediy have TPP.® Cases have besn repored from
[mdim as well,™ [t ocours in the summer and gutumn months and
is reluted to the ipcreased consumption of sweet drinks, msdoor
mcrivities and exercize, It is also associnted with an ineresse of
potossium in the sweat.® TPP can oecar in association with any of
the cnuses of hyperthyroidicm n.'llh-nug'_l'l thie micEt Somman cauge
is Omves disense, Increased activity of the Na'-K'-ATP-ass
pump due to & hyperadrenereic state induced by thyrotoxicosis;
direct stimulation by thyroid hormone and by perinsulinasmia due
tor carbohydraces are postulated factors.® Kang et of. reported that
3 novel single-nucleatide pelvmorphisms in Ca (V) 1,1 found in
patiznts with TPP have significant differeaces in genotwpa
distribition compared with controls with Grawves disease and
healthy comtrols. ' [nitial trestment of TPP should be fiolkwed by
definitive therspy with antthyrold drugs or radioacive fodine.
AxctiEolamide can précipitate reswrrent attacks of TPP amd should
not be used,” As classically seen nche literature, oaly subtlesigns
of thyrotoxicosis were present in baoth our patients with TTP,
although both kad binchamical evidencs of thyrotoxicosis. Bath
the patieats become eathyraid with radiosctive abiation. Thew had
no recurtense of paralviic episodes during the 1-year follow up,
without potassium supplementation,

The cagse of HPPin 13 patients (42%) in our serizs was BTA,
Three ofthem had evidence of Sjogren syndrome. Beaides HPP,
patients with RTA can have myopathy related to chronic
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hypokalaemin which may not be respoasive to therapy.” In
addifion, parens with Sjogren syndromez may have a chronic
inflammatary myopathy. Inihe series of HEP fram Toiwen, &
patients had BT A, of whom 3 had Sjogren syndrome,” Sjogrem
syndrome is complicated by RTA In 40% of patients, " In o case
series, Pun ef al. described 3 patlonts with Sjogren syndrome in
which HPP and distal RTA preceded the diagnoaiz of Sjogren
symdrome by 2-8 vears. In (ki seres, HFP was the présenting
symptom i 3 af 26 patlents with Sjopres syndrome.’” In &
wiestern serics of 16 paticets with Sjogren syndrome, only 2 had
RTA, but none presenied with HPP."” Sjogren syndrome
presenting with hypokalasmic parakyzis has also been reponed
from India '™

Periedlc pambysis as a0 pressntation of primary hyperiailo-
steronism is commanly reporied ameng the oriestal races,™"™ In s
serles of 50 patierts with primary hypernidasteronism from Taiwan,
42% presended with periodic parlyiis, alihough all 50 hod
bypekalsemis " In enother orientsl series, 21 of 43 cases [49%)
of primary hyperaldosteronizm presented with musculas paralysis
as the initial symptom. The serum potassium level of paients with
muscubar paralysis was significantly lower fhap that of patientd
withowt it.'” |n a deries of 97 patients with HPP, & (6%} had
primary hyperaldosteronisem.” Ineur series, 13 pationts (42% | had
primary hyperaloosteranism, [ o series of patienis with primary
hyperaldasteronism who were sesn during the same (ime=frame as
those with perigdic parnlysis, 13 of 25 pafients [32%) presentad
with HPE,

Cinie patient m o seriad had biochamieal evidence of Gitelman
symdroeme, Gielman syndmme is anantesomal recessive disorder
dhue tiva defectivethinzide-sensitive sodium chlorde co-transporier
i the renal tuhubes. Spontasecus hypokalsemiz, hypomagnesaemia
and hypocalciuria sre the key features.'™ Treatment of patients
with Ciltelien syndrome incheles magsesiom and potassivm
supplementaton. Porassium-sparing duretics and indomethacin
have also besn advocatsd. " In Lin's series, 6 patiends had Barriee
itchman symdeome” The prominent feature i our series was tls
high percontape of patients wills secendary causes of perbodic
paralivsls. Evin thoagh s atge serled Trom Talwan had reported o
higher percentage of secondary RTA, a majosity of these patients
had thyrotoxizosis. Toour knowledge, this is the largest series of
periadic paralysis from India

Since this study s from a siegle tertiary referral centre, only
those patients with repetitive and severe episodes may have been
s=en by us, Patients with fransient cases such as grstroenterits

49

ond divretic use may not have been refermed o pur centre, This
maxy be a limisation of sur study,

T SUETIRATY, BTN our patients a bigh proportion had secondary
cawses of HPP. Primary hyperaldosteronism was common, which
is & tofally reversible condition, RTA s an impariant, medicelly
treaiable cause snd shauld be looked for in A proactive manker
ldentifving the canse of HPP can help in optimizing management

provineols,

I may be worthwhile collating multicentric data prospectively
with & standardized protocel to further establish the magnitsde
and nature of periodic paralysis in India,
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