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1 “The association among post-hemodialysis blood pressure,
nocturnal hypertension, and cardiovascular risk factors” ],
e st s=diste 4738 c27IU 8+ waEnis &
3[4 “The efficacy of single-pill combination of olmesartan
medoxomil and amlodipine besylate on office blood pressure
in hypertensive patients who did not respond to amlodipine

besylate monotherapy” °|t}.

The association among post-hemodialysis
blood pressure, nocturnal hypertension, and
cardiovascular risk factors
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IDH Non-IDH
p-value
Mean Range Mean Range

Age 62.54 (46.00-74.00) 53.13 (31.00-69.00)  0.0274
Systolic BP (mmHg) 14848  (109.60-186.80)  136.87  (107.20-172.00) 0.1405
Diastolic BP (mmHg) 72.46 (54.80-99.00) 76.44  (55.40-105.40) 0.4272
Delta-SBP (mmHg) 3638  (20.00-103.00) 15.07 (7.00-26.00)  0.0033
Delta-DBP (mmHg) 15.85 (6.00-30.00) 1453 (4.00-42.00)  0.6752
Pulse pressure (mmHg) 76.02 (46.20-113.80) 60.43 (36.40-93.80)  0.0286
Nocturnal Systolic BP (mmHg) 156.15 (121.00-203.14) 14853  (104.57-221.14) 0.4416
Nocturnal Diastolic BP (mmHg) 82.88  (66.57-101.00) 87.05 (67.86-109.14)  0.3027
LVMI (g/m?) 10644  (85.00-147.30) 10860  (77.00-141.00) 0.7917
LV EF (%) 63.33 (36.90-75.80) 63.32 (44.50-75.60)  0.9976
Hemoglobin (g/dL) 1033 (9.80-11.92) 10.48 (9.04-13.19)  0.6428
Pre-BUN (mg/dL) 53.03 (34.01-70.99) 64.14 (43.07-78.63)  0.0145
Post-BUN (mg/dL) 12.75 (7.93-23.91) 18.77 (11.29-27.13)  0.0015
Cholesterol (mg/dL) 136.00 (102.92-187.61) 13439  (93.67-179.17) 0.8523
Albumin (g/dL) 3.87 (3.44-4.18) 4.14 (3.70-4.45) 0.0041

IDH, Intradialytic hypotension; LVMI, Left Ventricular Mass Index

18 1. Difference between IDH group and non-IDH group

The efficacy of single-pill combination of
olmesartan medoxomil and amlodipine
besylate on office blood pressure in
hypertensive patients who did not respond to
amlodipine besylate monotherapy
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2, Olmesartan 20 mg@ Amlodipine 5 mg (OLM 20 mg/AML
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J& 2. Mean seated blood pressure over the treatment
*p<0.001 baseline vs. 4th and 8th week. BP, Blood pressure.
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Liberal salt dietS
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(NaC)& S48 02 sh= ko] BZolt}, 432 QIZhe gkt ARlu ol = AHet JEF 2ol =YotA] Zopru, Fol 2
=9 Aol AR Al S8 e ks 4 YR T BRI S FT(SIAD) 22 Atol|A] EAg S A
stutolot. 22y Fjofl= o] 3ol nlxle 9 o= A A3t UEF Fol7t =20 & 4 ok ditz oz 1g A A2t
4] (low salt diet)o] H-7El= Lol uj-¢ &3}t E3] AT A EE2 74 30 A3t UEF 49 35mln} SASH 532 7HRIch
Qlojetar & ek 7)Aoz AHAS Rk, nl= AH3 A Qlok
(AHA, American Heart Association)ell A& 8+ UEE 2300mg
(@3t YEE 712 5.89) nlTko 2 4423 242 Pt 9lek. 2 RIS

FHA7)550] Qe 49 328 d2AF7H 4dE o ok 53]
A 2G4 o] AR Folsh7]9k gk 212 ok} 20161 Lancet £714 3 2€] 30| E(mineralocorticoid) F&0] FHE= Ux}/3
of ¥HE =gl E 1FF 7ol BAglol avleR HiE FA7 559 4 UEF 240] Bst2 2 fludrocortisone®]
9 NadZ 7122 3g/day HITHQl A2 A EaAIES 3 AP Fojol 7 Faet AeAdF7H E ootk s Sl 4 AE
o] 9ol oot EUES B3 s £
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2 salt conserving hormone ¥ noradrenaline, adrenaline 2} 2 3. HIE S E= AHM S22
2 stress hormone 29| 453t FoJgh AT-S Helon FA Hhe] S22 ATt 2572 337 o] ogh T Ao
BlE % SR #219 folgt dsg Bolet, ook 22 22 Aol oJsf WAshs Aeoz 3202 A HltolA dEe
5l A @ 52)0] Mgo] Agale] A AR F7teh BAPE ok ado] TRt AEo] 245 BESH] 9fF AEe 4 v
I & 4 Qloh weEbA B SRjolA] AgAle dehr] Brkes /o H7F AR AL F570] A AolE FF FET A A
gt gako] L7t gEet £ $bE (ol vhd T, A8 AFHt oz FEeE 7397F AubAolct. viE S379] A4 tiR2e] &
B2 1} AE)S Aot Wtk 2ol FAlth Aol 512 5-10 mEq/kg/day2] H3t YHEE HF o] THE, ©f
A AN 2858 Hole AR ofyolM= thix 4 IHEEEF
53] 54 AgoM e AGAEH dHFAel d2HH7H Y 2 o] oFB}E 7H1& 4 Qlof Fo £ 2%tk
297k ik 53] B 24 8 Ao 350] S5 4 e A
oM Bok AFEL FRAHH T 271 d2EFo] A et et 2G4l 732 sl 2 A Soil HHEE= Hiol
k. u, 2E7F A FAE sfokshe A2 o, 54 ek 7R &t
oAlE 288 A2 dedF7H H S 4 Aok 24 2%
1. MUEEYEF EE ] AR RS ABsto] oAtet S Fall AHA
URUE Gk Rt AUEEES) Sl ARolMe dedHs o5 AAshes Zlo] Fastt. 53] I joil APA S A=
At olf7t glok. 5] AR S-S SR AUEEESFY 4¢ SHA| AlRshs 739 SA7E 5419 Bk 27121 ZSHAL Alo]7} A5

6 EBP newsletter

5o} 0512 Halo] ofIeS Fi A9 Adal How, A4
2 1 @3 BhAjo} 1A RS BAIE A Alsiol PAsoF s,

Owerall (N=133118)

Hazand ratho (95% CI)
-
=
1

b T T T T 1
[ 2000 4000 B000 8000 10000 12000
Events (n} 296 3023 4452 1666 g 100
Number at risk 2644 39372 61878 23384 4607 1233

Hypertension (N-63559)
2

Hazard ratio (95% )
-
e
I

o T

[ 2000 4000 BO00 8000 10000 12000
Events {n} 226 2032 2983 1253 59 82

Number at risk 1464 17839 29130 1976 2438 652

Mo hypertension (N=69559)
229

Hazard ratio (95% CI)
-
e
1

06
ml d.DIDG 6500 SDMI 10&» 1 1600
Uriniary sodiurm excretion {mglday)
Events {n} 70 1 1469 413 60 18
Number at risk 1180 21533 32748 11408 2109 581
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Figure 1. Distribution of potassium in the body'
ol2{gt 2 H|F| AlEY| ZHg-2 AEe] ZEC] ¥iglol up2 H o
U2 siol, WS 2 SES LY fAsket Sod e o
k. wheba) e W KCl 0.5 mmol/kg?)] H612 Whejekz 602 o|ul
arlol= 41%9] ZET Uehb, 35 289 5=+ 0.6 mmol/L

10 EBP newsletter

o A3 etk W2, A2 A 2 4% 9 2o
Aystelets A 25T ALY 2E) 0he mHo| B3 2E 5
F2 w9l A4 £F02 RASHES Gk, woF A TES

Z
sz Ae] 7150l /gAY, H=E-Hl2e] ZF w7

1
i

=
e

of 247t 711 8% 22 w571 #oM L, AL EES

I 4= Qlth (Figure 2). o|21gt 2AIE Y07+ AgHSolA]

=
Fgo] 15hE Wkolof 5im, mrebq AL EAl0lS e ditt.

ot

Y

Plasma/extracellular space

Cell
Fall in Increase in
serum K* serum K*
Increased by Increased by
Insulin Acidosis
B2-Adrenoceptor Hyperglycemia
agonists Ba-Adrenoceptor
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Figure 2. Regulation of extracellular/intracellular potassium shifts?
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o] CKD Prognosis Consortium meta-analysis (European Heart
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Class Mechanism Example
ACEi Inhibit conversion of angiotensin | to angiotensin Il Captopril, lisinopril, perindopril, etc.
ARB Inhibit activation of angiotensin | receptor by angiotensin Il Losartan, irbesartan, candesartan, etc.

Aldosterone antagonist Block aldosterone receptor activation

Spironolactone, eplerenone, and finerenone

f3-Adrenergic receptor blocker Inhibit renin release Propranolol, metoprolol, and atenolol
Digitalis glycoside Inhibit Na*-K*-ATPase, necessary for collecting duct K* secretion Digoxin
Heparin Reduced production of aldosterone Heparin sodium

Potassium-sparing diuretic

Block collecting duct apical Na* channel, decreasing gradient for Kp secretion

Amiloride and triamterene

NSAIDs Inhibit synthesis of prostaglandin E and prostacyclin, inhibiting renin release Ibuprofen, naproxen, diclofenac, etc.
CNI Inhibit Na*-K*-ATPase, necessary for collecting duct K* secretion Cyclosporine and tacrolimus
ns-MRA Block MR-mediated Na* reabsorption Finerenone

Other Block collecting duct apical Na* channel, decreasing gradient for K* secretion Trimethoprim and pentamidine
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71E9 Bl A= THA 0= MRl AR OlEt MS=Q2 MEV EFESIISLILH H59] 22 HYol AIE
off DRI 2HSS AT Lol BiZSt D AKX SSELICE 1 335
= SE9 Al THE 712010, MEiESE F0l ZOEAIL, SHIESE Aol =30] &

AVIE

A2

CHA| 0|2 = HE2| Al

dO| LI}, TR0l THEH2 QIO HAF Zih= Ch2at 2T

SRI0| 138/83 mmHg?! &
O 2ARIOfA| HET £XI=?

X
Y
_o|£
1
il
et
i)

Serum Cr 1.1 mg/min

wn o
i
ox
et
Kul

24hr urine AL Na 350 mmol

3) TR B Bet gt
Ca 300 mg _
4) AgHjolg BBt
Hric acid 1000 me 5) 274 4 oIE 98l AZeAE B
ofl &

/32 prehypertension 2 life style modificationg Al¥sH=Z St} 24417t urinary sodium 2.2 5HF NaCl A ¥ &
F4% 4 =t calculated as urine sodium [mmol/day] X 0.0585 = grams NaCl/day

/89] 515 NaCl A3 F2 20.48g/dayo|t}. ool P AlS HATH=E it}

DASH diet+= rich in fruit, vegetables, and low-fat dairy products and with a reduced sugar and saturated and
total fat intake 2.2 ZHgo| =tt.

ZH; 4139} BPE inverse relationshipoll Qthal &&# Qlch.

*Urinary excretion will correlate closely with intake if the patient is in steady state (the desirable values are
<100mmol/l Na” and >100mmol/l K" in 24 hours) (Comprehensive Clinical Nephrology 4th ed. p.416)

o o o

S50M| ORIV LEE 32 SOt GHAf LISIRALE BP 90/60, Cr 1.2, electrolyte= 2 O|0| QUL MHZS FIIE 4= Y
= +=XlEe?

1) Spot urine chloride

2) Spot urine sodium

3) Fractional excretion of sodium
4) Urine osmolality

5) Urine anion gap

29l 7148 )5l ECF volumeS estimatedt= Zlo] & 25}c} urine chlorideE &Q154= Zlo] Al A A|3)E]ojof 5}
EAan

: metabolic alkalosis”} 2]Al &= A3t
Ag1
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2) 2t

3) A

4) 7B
5) a7tof

Hyperkalemia

1. 82 K)5.5mEa/L

* K excretion: kidney (90%), colon (10%)
* CKDOJlA= colon K excretionO| 30~50%7JtX| S7t

2.

ol

Ab 21210144 OH|, AlERoH

Rl == R | o, -

3 Zl=: AR HA, K GFHS 35Xz

1) Decrease membrane excitability (at EKG change)
10% Ca gluconate 10 mLEAAS| FZ=AL
2) Intracellular shift of K
10 units of regular insulin + 25-50 g glucose
+ NaHCO3, B2-adrenergic agonist
3) KHIAH
O|'=X|, cation exchange resin, dialysis

%), 744, 20, o, AAE, Aol2, A2A, Be, vhh, Ent

A :5

ECG Changes in Hyperkalemia
Approximate

QRS Complex Serum Potassium ECG Change

(mmol/L)

P wave T wave
‘ ‘ 4-5 Normal

6-7 Peaked T waves

Flattened P wave,
prolonged PR
7-8 interval, depressed

A
M &9
N

Atrial standstill,
rolonged QRS
duration, further
peaking T waves

Sinusoid wave

peaked T wave
9 pattern

%
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N N = o - . o ° £l 2. McGuire S. Scientific Report of the 2015 Dietary Guidelines Advisory Committee.
(58% %7]')3]'1 _/1\_% }}‘;1‘-7‘]7} 151’1’11’1’101 P_/1\_<8% 7L/\) ,\HE]' 7&4—]']4& 0\:1:‘9—]‘%"8‘ Oé_E,_Oﬂ ?_]71;!'6]' o 9‘] 51%”?}01]*1 oé-%L }b"%’ﬁ é@a}t %_9_ Washington, DC: US Departments of Agriculture and Health and Human Services, 2015.
Adv Nutr 2016;7:202-204.
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N Engl J Med 2021;385:1067-1077.

. Adrogué H J and Madias N E. Sodium and potassium in the pathogenesis of hypertension.
N Engl J Med 2007;356:1966-1978.

. Poulsen S B and Fenton R A. K(+) and the renin-angiotensin-aldosterone system: new
insights into their role in blood pressure control and hypertension treatment. J Physiol
2019;5697:4451-4464.

24. Jung J Y, Kim S, Lee J W, et al. Effects of potassium on expression of renal sodium

=1 -‘H transporters in salt-sensitive hypertensive rats induced by uninephrectomy. Am J Physiol
.

N
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. Vollmer W M, Sacks F M, Ard J, et al. Effects of diet and sodium intake on blood pressure:
subgroup analysis of the DASH-sodium trial. Ann Intern Med 2001;135:1019-1028.
El-.a_ Xlx] a2l So ]- S} 7l ) ofxfi7| ESHE] Alo|E E . Brand A, Visser M E, Schoonees A and Naude C E. Replacing salt with low-sodium salt
2 1 e H‘r] =3 =T = ‘L}EJ’} }: H ]- == ]E ° substitutes (LSSS) for cardiovascular health in adults, children and pregnant women.
ITELA & 5 = 2 =] 22 = = Cochrane Database Syst Rev 2022;8:Cd015207.
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[L]-E]- %LE]-;‘(—]E]- Zﬂ EE% ]X1 ks /\6‘ /‘\—]Z]— Zlg}-’_‘% 6—}‘ 10. Machnik A, Neuhofer W, Jantsch J, et al. Macrophages regulate salt-dependent volume
olalst T2 TS ol=l ITrELA H= and blood pressure by a vascular endothelial growth factor-C-dependent buffering
A olefet SRE 2757 93 Zete 120 mechanism. Nat Med 2009;15:545-552.
- = . Slagman M C, Waanders F, Hemmelder M H, et al. Moderate dietary sodium restriction
OFL T} 7+O ojokH o L HAov E=Alol= oko
;‘(3 OI—X] = ‘—E]-‘ o ZE 1 (g o=t %] = 51_0] = 73—'—‘— 11 L‘]-'—'E‘ _! 0] = ?—J-XO]-Q X] o— added to angiotensin converting enzyme inhibition compared with dual blockade in
= - = lowering proteinuria and blood pressure: randomised controlled trial. Bmj 2011;343:d4366.
1428 Alo| D2, 82 e 9 28 59 okl Mefstn AP/ols Bl web A 4y g - it
ARREE Ol R S O oI5} Ao WA, o e A A SR
ol r=1 Al = TElA A2 & slo =5 TrElAol] So = S 13. Wright J A and Cavanaugh K L. Dietary sodium in chronic kidney disease: a comprehensive
o] Qlrt. &t Alo] AF of :‘ﬁE]"E u-?] H]EE o 2tof] Oo:‘ool:—a 0] 2.3 Zehgo] ol JF2 n|AE= 71A approach. Semin Dial 2010;23:415-421.
- ; N e — N N _ _ N 14. Larochelle P. Renal tubular effects of calcium antagonists. Kidney Int Suppl 1992;36:549-53.
l"'LE]'"E" k“r’]7]' O:]O]' Oedyfl' 7‘<__,_]%]-0ﬂ (g%k% D]Z]“f 1:7% 7]'7\] 7]@0] Z‘“ ?_]_"5, Zju%:-j?_]' L‘!'LE]"Q‘ }Sl—zr‘]% %X]EPHL]' :‘I'LE}"\(EE\‘ E.%(‘Zﬂ% —‘rE— = 15. Whelton P K, Appel L J, Sacco R L, et al. Sodium, blood pressure, and cardiovascular
AEATH?, B3], o e A= WNK (With-No-LySine) 714 TelS A7 AL dxjel 4 F *"-,—]7 | e 9—]'1}01]/\1 ot 7} recommendations. Circulation 2012;126:2880-2889.
16. Ma Y, He F J, Sun Q, et al. 24-Hour Urinary Sodium and Potassium Excretion and
Cardiovascular Risk. N Engl J Med 2022;386:252-263.
17. KDIGO 2021 Clinical Practice Guideline for the Management of Blood Pressure in Chronic
Cot(ansporter)% -‘?é]’/g]_ﬁl-/\]ﬂ A5 H|AS ZHAAZ 4=k E'_]_'l’ﬂi) = o] 7+Asic}, j_E‘]q- TElgo| FokS ‘;é’—zr—“‘_‘ U’]]ﬂq Z90 A 1\‘“ =3 Kidney Disease. Kidney Int 2021;99:51-s87.
18. Aburto N J, Hanson S, Gutierrez H, Hooper L, Elliott P and Cappuccio F P. Effect of
o AZEEST2 APEEA & M3tz dR dreln 9}2‘4 oFA|72] H&elA] gt A _
and meta-analyses. Bmj 2013;346:f1378.
S %;H %é" /_\_']_6_]; =2 %lf‘j_%]-_‘ﬂ_ =n 20 oflOl— 9_]—2}7} _‘ﬂ__%_}- __4 /\0]0] (o A= ﬁ_'_ 6}-_%01] 2| A . Araki S, Haneda M, Koya D, et al. Urinary Potassium Excretion and Renal and
Cardiovascular Complications in Patients with Type 2 Diabetes and Normal Renal Function.
B 5T iz o, 2 BEL TR WA F3kE B, % olige] o] Zekerg *JH%HOI: Sk Alekich. ST, MG Cln J Am Soc Nephrol 2015102152168, ,
20. Yang Q, Liu T, Kuklina E'V, et al. Sodium and potassium intake and mortality among US
il =] }B o:]C‘):]' 9—]'7(]'01]*‘1 L U]D] 0]_7_“ og?:l. _7“'_4_‘:} ’] H A o] _‘,—_Q_ ‘?_Vz;‘f'—'é T_X]' o) _L]-E:] o]:xﬂ 9 %9_]_ 75]_?__3]. adults: prospective data from the Third National Health and Nutrition Examination Survey.
167H ‘FZ]"A /K] %]oﬂ EHO]_ DﬂE}H A Oﬂlv] ;‘TEE} E’] 5t A _4 ;‘T‘;E]‘!E\‘ }‘\j_r] 1‘: ?.— J.H Z] o}o Ekl 9_]_11_ }\J.EH \:71_1 E_g_ . Neal B, Wu Y, Feng X, et al. Effect of Salt Substitution on Cardiovascular Events and Death.
5] = 18 = 2
ghate] ot vt 7 AR ekt Y Afolo] BAE QoA AF3Rt Hiet o] R24
Hijd o] #s}o] 7|Ql5k= 2oz Holth, A vl 2 A4S
Z& Aojol| oJsf ZAE N A BESAeH #A F7tE =], o Renal Physiol 2011;300:F1422-1430.
= - = - - 25. He F J, Markandu N D, Coltart R, Barron J and MacGregor G A. Effect of short-term
o _ = A SL= =] 24
v, E?:ll- l_x} 20,9951)‘672‘ EH}EPE-E ?_ l—’H‘l‘:lL—L—_fl— /\] 3 Oﬂ *1, %!H & }‘ﬂh:'\’_]' 5\—'\‘3' XH%‘T‘ %Q}E %OHHE L}E}'ld'q . supplementation of potassium chloride and potassium citrate on blood pressure in
hypertensives. Hypertension 2005;45:571-574.
%L H] ——'—% EH%’E(MBI'L}' 75%, Ox:lj-‘z]' 25%) g P,'.._Z_}-_?__]E HHZJ 26. Kim S M and Jung J Y. Nutritional management in patients with chronic kidney disease.

injury as a mechanism of salt-sensitive hypertension. N Engl J Med 2002;346:913-923.

. Singer D R, Markandu N D, Sugden A L, Miller M A and MacGregor G A. Sodium restriction
disease: further evidence supporting the American Heart Association sodium reduction

A AZe] FAstol| J3FS njx] AA 02 NCC (sodium-chloride 7} Stk =5k ek A7t BomH
increased potassium intake on cardiovascular risk factors and disease: systematic review
Arch Intern Med 2011;171:1183-1191.
=
o =] 26 2.
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Oral Vasopressin V2 Receptor Antagonist #
HLIEEYS 2|24 HA7H(Samsca®) '

o Aquaretic effect to selectively increase solute-free water clearance by the kidney.!

In patients with euvolemic or hypervolemic hyponatremia,
Samsca® (tolvaptan) was effective in increasing serum sodium concentrations.?
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Ref) Kwak SH, Han KA, Kim KS, et al Diabetes Obes Metab. 2023;10.1111/dom.15046.
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