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=Abstract=

A usefulness of urinary K/Cr ratio as differential diagnosis
of acute hypokalemic paralysis

Yong Jun Choi, M.D., Han Jung Park, M.D.,, Yeon Kyeong Kim, M.D,,
Sang Mi Ahn, M.D,, Kyung Eun Song, M.D., Seung Won Lee, M.D,,
Yoon-Sok Chung, M.D., Kwan Woo Lee, M.D. and Dae Jung Kim, M.D.

Department of Endocrinology and Metabolism,
Ajou Unijversity School of Medicine, Suwon, Korea

Background : Acute hypokalemic paralysis, a clinical syndrome characterized by acute systemic
weakness and low serum potassium, is a rare but treatable cause of acute weakness. The aim of our
study is to analyze the cause of hypokalemic paralysis and to define clinical characteristics of
hypokalemic paralysis.

Methods : Hypokalemia was defined as a serum potassium concentration less than 3.0 mEg/L in
this study. A total 31 patients with hypokalemic paralysis (male 71%, mean age; 35.71714.3 years)
have been studied retrospectively from June 1994 to March 2004 for the evaluation of clinical
characteristics. According to the pathophysiology of hypokalemia, patients were divided into the
potassium renal loss group (n=9) and the potassium shift group (n=14). We calculate the Ux/Ucr
(mmol/mmol) ratio, Transtubular K' concentration gradient (TTKG) and compared the results
between two groups.

Results : The cause of hypokalemic paralysis was hyperthyroidism (45.296), medication (19.4%),
renal disease (6.5%), hyperaldosteronism (3.2%), poor oral intake (3.2%), vomiting (3.2%6), and
unknown origin (19.4%). There was a significant difference of Ux/Ucr ratio (p=0.046) but no
significant difference of TTKG (p=0.116) between the potassium loss and shift groups.

Conclusion : The most common cause of acute hypokalemic paralysis is hyperthyroidism. The
Ux/Uer ratio is more useful measure than TTKG in differentiation of potassium loss and potassium
shift as a cause of hypokalemia.(Korean ] Med 68.:656-662, 2005)
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Table 1. Clinical and biochemical characteristics of 31 patients with acute hypokalemic paralysis

Female Male Total p
Sex 9 (29%) 22 (71%) 31
Age 31.4+104 375*155 36.7*¥14.3 ns
Plasma
Sodium (mmol/L) 134647 1419%26 139.7£48 <0.01
Potassium (mmol/L) 24104 22105 23105 ns
Chloride (mmol/L) 92.2+10.6 10568*74 101.6*+10.5 <0.01
tCO; (mmol/L) 29.3t16.1 239%65 257106 ns
pH 752%0.12 7.44%0.10 747%0.11 ns
Creatinine (mg/dL) 09+0.2 0.7£0.1 0.8%£02 ns
Osmolality (mOsm/L) 28319 297+8 292+11 <0.01
Urine
Sodium (mmol/L) 69.8159.3 109.9%48.8 96.5+54.7 ns
Potassium (mmol/L) 33.0+259 27.0+247 20.0+24.7 ns
Chloride (mmol/L) 68.0%£29.9 104.3+29.9 8871335 ns
Creatinine (mg/dL) 8421471 83.1£56.6 835£524 ns
Osmolality (mOsm/L) 326+83 548+320 4741283 ns
Ux/Ucr (mmol/mmol) 58+55 54+73 56166 ns
TTKG 10.8+6.7 114+157 11.2%+13.1 ns

TTKG, transtubular potassium’ concentration gradient.
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Figure 1. Causes of acute hypokalemic paralysis.
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Figure 2. Comparison of transtubular potassium concentration gradient (TTKG) and urinary potassium/creatinine
(K/Cr) ratio between the potassium shift and the potassium loss group.

- 658 -



% 27(3.2%), 44}, HoldH

22} 18 32%)010em 44

A3
e o%t Qo RE H2E
A

=
W, oA ot Hgof 250]

AA =R B9k AL HolHH Bl 9l

— HEFE 9 8 AZFAHS 28 K/Cr ¥l -

B 1dE~HBEES Tl vlah Am UA EA RS THp=0.046).

AZ ol FTo TTKGE HFE 6.7, $93 45,
Xz i3 17, Hulg 1252 HPoen AFuaddy
tH2E 1). TTKGY: Hitgk 163, 93 89, 4%k 46, gk
a9 5358 HHth TTKGE AFUiaHdTo] AEYolsT

Yol #x48 AT 89 BAZ JYOE ATl o e o ERoU FF Aol Mol sk
!

BT 1493 AANAAT odeog Urgle o
o g3 ek g20 Aot ¥

2 5
L BF 92 FEE ATy

S gl Aol7t gge
ool AL Hle)

% AdotEd v AFWLLT B4 vEyge s

W(p=0003), 8% Zelobel
S UEThp=0027). 8%
=7 WERR 2 (p=0.032), 8
Aol glalet aF 9%
A hekseh(p=0.022).

==
K3
=2

A Zfjo]Ft 9 Ux/Ue Bl= Mgk 2.8, F44k 20, e 9
Hagh 12, Ao 688 BAow, AAAHETE Hy o
Ux/Uc: Hl5= Betgk 88, S+t 65, A2k 12, Adig

2918 Bt Ux/Uc ¥l A3 A dFo] Al Zdols g},

Table 2. Clinical and biochemical characteristics between the potassium shift and the potassium loss group.
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K" shift group K’ loss group D
n 14 9
Age 314167 4541200 ns
Plasma
Sodium (mmol/L) 141.4+28 139.0%+69 ns
Potassium (mmol/L) 23105 22106 ns
Chloride (mmol/L) 106.9*+4.1 95381 0.001
tCOz (mmol/L) 209*36 29.0*11.2 ns
pH 7.40%0.07 755*0.12 0.032
Creatinine (mg/dL) 0.7£0.1 09+0.2 0.003
Osmolality (mOsm/L) 207+11 28919 ns
Urine
Sodium (mmol/L) 10641554 92.0£53.1 ns
Potassium (mmol/L) 255205 311270 ns
Chloride (mmol/L) 1143%27.1 77.0+42 ns
Creatinine (mg/dL) 107.9£61.0 52.2+382 0.027
Osmolality (mOsm/L) 650*314 271+102 0.022
Ux/Uc: (mmol/mmol) 28%19 88*87 0.046
TTKG 67148 16.3+188 ns

TTKG, transtubular potassium’

concentration gradient.
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