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UnN 1 Introduction

[Lmqﬁﬂﬁmmiu%mamamé‘ﬁiniim]

®  N1SUSUIAMLNEINISUTUANUSURAYOUTRLNETNTHBNIS TN

e liAnnadwsvnanddn (clinical outcomes) Suazthlugnisidiy
ANl Fenadndianduldin

" yeanlin

" idaveusainiernns

" gyaansaduluvedsa

o Aanssuiielilaundswaaninerdinlaun Aanssundanisiulem

iAeaiuen (drug related problems; DRPs)

1
v

il
" sdumiymiiAestuen

. miﬂmﬁu{]zymﬁLﬁmﬁumﬁﬁahiLﬁmﬁ'ﬁu (potential DRPs)
" msudladymilienfueniiintuuds (actual DRPs)

®  JuMIUVBINITAUMTYMTIALIAUET AISTNITRITUININAINU

De
=D

#3915041 indication I Urediteudldvesenidaaunsely
Jumeutlonanulgmneatuenlann unnecessary drug
therapy (eelaglaigniu) wie needs additional drug

therapy (f99n15815n81)



[9]
fiansan drug product wdsandiideuslduds Famnns
Genelimuzay enanudlymiisatuenie ineffective
drug %30 adverse drug reaction
915841 dosage regimen 1AEMINAIBUANIZENLAD LA
g1 330150 Aud wazsveviannsli avdesmunzay
#e Tuduneuionawulymiiefueluduunee Tae
awwudwmmmqq wisasiAulY (dosage too high/too
low) wagunAndunINaeIsioe (drug interaction) A
ANARDUUINGINE
Lﬁaﬁqﬂamqmmzau 584 dosage regimen {U78azADl
compliance 71 GaagRiansawadns (outcomes) ¢ &4

Naansagd 2 ey lown Uszansnin wazanulasnsie

Yaymineaiuenlaun

v

Unnecessary drug therapy nanedis Igendilaifidousd I
enandiou nsldenlalauvena Husy

Needs additional drug therapy wsnef dumIsAaslie)
w1 viietlasiunaiielsn iesnfiaziaiugrsnissnw
Ll

Ineffective drug wianedis enfildlifivsyansan fderinu
WsegUkuvenldmingay

%ummg&ﬁa(ﬁ%ﬁﬁlﬂ (dosage too high/too low) Ltiu T4
interval, rout, administration, duration liwisngay wse

WM drug interaction
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" AnenisldfieUsyasAannen (adverse drug reactions)
Tagenafunisuien daiaangrsvmandvine Wud
" Noncompliance §thelilianusaugielunislden L
anunsadnmentigaeled Wudu
nsuiuamaadunssiiu gahliAeuniuntssnuivensaniian
dmsuiitne Tnefilisnadenldenmuman IESAC dil
" | = indication Aemsidenldmudeuddiivmnyay
" - efficacy donldenfifiuseavsnnanundn evidence-
based medicine
" S - safety @enldendifianudasnde
" A = adherence Wonldendiginglsinnusaniiolunislden
" C = cost Wonldenfinmanvawa
NMSUSUIAMIBNEINTIH AISENSAUMENANABINT St
(drug related needs) Fsthsenauanseoniuguuuusin 4 leun
" Sruanudilafieatunislden (understanding) dvae
\Reresiudeusivesen (indication)
" fruanuaands (expectation) Fufeadesiuusyaving
Y0381 (effectiveness)
" fumnuifaaa (concems) deazifgndeatuarunasnde
Y8981 (safety)
" Ghung@nssu (behavior) Fsazifgntasiuanusuiely

51481 (compliance/adherence)
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o wanantl TumsujuRnusundsnssuadtiniu undunsaisiion
ANU3IsedlsA MsiUanamaiesUfURNT warnansIasaneme

Favihludnisidenlduuaginmunsldenlaegravnzay

[msufdawamwmaﬁamﬁﬁams ]

o W 4

o dFyanwalinfealdlunisdounansiamaiesdjuianislulsenalve

o

WonnuazaInluniseudusad

Complete blood count (CBC) Electrolytes (E’lyte)

Hb WBC Neu BUN N\ Na | K Ca
Hct plt Lym SCr”~ Cl IHCOs NPO*
Eo Mg

Hb = hemoglobin, Hct = hematocrit, WBC = white blood cell count, plt = platelet,
Neu= neutrophil, Lym = lymphocyte, Eo = eosinophil

BUN = blood urea nitrogen, SCr = serum creatinine, Na = sodium, K = potassium, Cl
= chloride, HCO5 = bicarbonate (UNﬂ%yJﬁWEJ\‘ﬂmﬂu total carbondioxide; CO,) , Ca =

calcium, PO;>= phosphate, Mg = magnesium

Liver function test (LFT) Coagulation
Prot: Alb| DB | AST iALP P;Q"I_I'
Glo' TB 'ALT INR
Prot = total protein, Alb = albumin, Glo = globulin, DB = direct bilirubin, TB = total
bilirubin, ALT = alanine aminotransferase, AST = aspartate aminotransferase, ALP =

alkaline phosphatase, PT = prothrombin time, PTT = partial thromboplastin time,

INR = international normalized ratio



o v 4

o dydnuwalu1se1ulu electrolytes UNNATIONALINS U UASY

e v5aTnEuliATU (WULANINUIYN) Y5 8TUNISANALAULS

Feenaesdunaiiguiuarundivelviulanaliegsgnies

Na| K ~ BUN Na | K
cl lco,N scr cl lco,

Complete blood count (CBC)
o Junsinwidiuudaden Fwsznousmedadenuns Waden
97 Laginaniden laun
Red blood cell study
® Hemoglobin
n HudsdEeiunames hemoglobin lunssuaiden wiadu
nSureUsuinsiden 1 1wdans Ganeiwnudududu wy)
" aUnRluefe 13.8-17.2 g/dL, Tundjede 12.1-15.1 ¢/dL
" wumdniunalulselafinans (anemia), Inseungasluuge
(hyperthyroidism), fuwds (cirrhosis), nsgaydeiden (blood
loss), nsletanstsnniiu (high fluid intake) Fsluideansay
Wadu, waznseensss (pregnancy)
" pudginiunflunnesdedendu (erythrocytosis #3e
polycythemia %QLﬁﬂﬁ]’]ﬂiﬁJﬂiz@Jﬂﬁ%’NLﬁﬂLﬁ@mu’]ﬂﬁﬂ‘dﬂa) uay

AgNdeniseandianuinniung laun lsavananiuisess
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(chronic obstructive pulmonary disease; COPD), #laay

(chronic heart failure ;CHF), LLazﬂuﬁmﬁquLﬁmqn

Hematocrit

WHudndruveadinidonunseiidon nefianisAnlsunssau
& A I3 s & A A v A - &

voudiadenunilulosiiudllosunuuTunsiaanamiuLn

(Wailnanasnagse)

= o A y 1% vy < ! & < A v

Woudenunduudneiield azudundudiabonundn

wduuauiuegdIudtvamasanaaed (5enin packed cell

volume; PCV) &4 hematocrit aznunedddondiui

AUNARe M8 40.7-50.3 %, W 36.1-44.3%

AgaviserniUnAvgduiusiuAuRaUnA WAL Ity

hemoglobin

Red blood cell count

Hunsiusoudaden uiiden 1 ans

AUn@Elure 4.4-5.6 x 10" cells/LuazTumes 3.5-5.0 x 10"
cells/L

Asniunfinululafingns, systemic lupus erythematosus
(SLE) dwmgeninundidnnuly polycythemia, n1staulnlvsl

(burns), ﬂﬁi@@ﬂﬁ’]ﬁﬁmﬁ‘u’mLﬁuﬂﬂaLLaSﬂuﬁE]’lﬁEJE)éJ;UUQL‘UWQQ

Reticulocyte count

Wulsunaudnideswnsissuilaiisutudindonunaiavun

AUNARD 1Y 0.5-1.5%, ee 0.5-2.5% V99 RBC
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" anniuninululsalaiing1eainnisuiasigman (ron
deficiency anemia), la#ina1enlunseanile (aplastic
anemia), la#ina193Inn15979 intrinsic factor lun1sdenndy

a a

Anfiud 12 Tumadue s (pernicious anemia), lsafaLe

¥
A @

15051 (chronic infection) kagn1slasun1ssnwIRien1sanesed
(radiation therapy)
MCV 88910 mean (1ade) corpuscular (1988) volume (U311919)
 Fuliieswisvesdindenuas (1 Wineeiiuunsuszana
winle) mihedusalndns (fL)
" MCV (fL) = Hct (%) x 10
RBC x 10"/L
" @UnAfe 80.0 - 97.6 fL
= dganiiunivsdiudadenduinlig)
(macrocytic/megaloblastic) wulu megaloblastic anemia
91AN"59A vitamin B12 130 folic acid 1Judu
" dninund Ustdndadenunsdivuiadn (microcytic) wuly
microcytic anemia L‘zj'umﬂma‘mﬂﬁmmﬁﬂ (iron)
MCH 88371 mean (&8) corpuscular (¥ad) hemoglobin
" gneds hminedeves hemoglobin Tudaiden (1 Win win
Uszanainle) wideduilnniu (pg)
" MCH (pg) =_Hb (g/dL
RBC x 10" /L
" AUnfife 27-33 pg
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THuanAnuuvasindan 10U normochromic (BUnf) vi5e
hypochromic (419n71Un@A) %38 hyperchromic @ unin
Unf)

AgasednUnfssuneIdusgliunsalves hemoglobin

MCHC 88910 mean (1adg) corpuscular (1988) hemoglobin

concentration (AHLUUVL)

wneds anududunievesdlalnadu Tudaden 1 da wa)
MCHC = Hb/Hct x 100

AUnAAe 31-35 g/dL

A1 MCHC sinndnuni Uadiae microcytic anemia @ulu
megaloblastic anemia 8123A1 MCHC Uniler

A1 MCHC asnduniinvlunnzdindonunsUasiugnssy
(hereditary spherocytosis), Isv-mwﬁ’uqﬂismﬁﬁmﬁa%’wLﬁm

\donunsguifen (sickle cell disease) 1udu

RDW ga31n red cell distribution width

Ueifmuainanevesgusarnvedadenuas
AnuniAfe 11.5-14.5%

! J a 1 tdyd a < = I3 v [ a v
Argendund vartansiidiadenvuiniantag Tugjtne Al
U1 919019 Yeduiuegdinnuly pemicious anemia
Anisocytosis Ustinnuaiiauevesvunadaiden tneddin
LEOAIIUIY 25% HYuenaung avseandy 1+, 50% = 2+,
75% = 3+ ey 100% = 4+
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" Poikilocytosis UstnuaLaevesUsdnGen 919518911

W 14, 2+, 3+, 4+ Wiy

White blood cell count
® aUnffe 4,000 - 10,000 x10° cells/L ®nAINAI1 10,000 9%
Bondidl leukocytosis Fafnustaenishnidogadn
o adenvnuuadu 2 Ussan laun
®  Granulocytes Juwiadid granule Taun neutrophil,
eosinophil, basophil
" Agranulocytes Wuniaiilaldl granule Téur lymphocyte,
monocyte
o msuentiuiwiuindenrnusazUseinnenatizesulens
AeVAUDIRITINEReAURRUNATIWANFeRuUld (Fond
differential white blood cell count)
® Agranulocytosis (#39 agranulosis, granulopenia) \Hunmeditnng
ahadindonunuliniid eranule anas Tnsfinuanniigade
neutropenia %ﬂmﬁ]%ﬁmmamfﬂ’maﬂﬁ 19U propylthiouracil,
methimazole, clozapine Judu
® Neutrophil
" Aunife 50-65% 183 WBC
" §hgeutsen band form dusiianysaludiaziizusses
ﬁamﬁaammam 39138n polymorphonuclear neutrophils

(PMNs) %139 segs (segmented neutrophils)
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AUNAYDY band form A® 0-5%

Shift to left mneenssl band form annndund Ueddenis
a(ﬂﬁ?@, leukemia, blood loss

Shift to right Mneensil segs form wnTuAaUnA wenan
MIRaEELE 919iAnaN liver disease, megaloblastic
anemia ba¥ hemolytic anemia Hudu

Absolute neutrophil count (ANC) aztunmsiulaniz
neutrophil 1ng

ANC = (%segs + % bands) x WBC

win ANC flengnndn 500 cells/mm® vietiosndn 1,000
cells/mm?® usduwiltiufiavansasaudia 500 cells/mm® az
Us¥dan e neutropenia Seduusiunsindouuniiaed
JULs9 (n3ailaidl band form n1sAwIns ANC aganie %

neutrophil ¥1AIUIN)

417U neutrophil g4 (ANC > 10,000 cells/microliters) JzUed

= o

19 acute infection (@ anﬁuL%aLLUﬂﬁL§8), stress, gout,
leukemia, rheumatoid arthritis, thyroiditis, trauma, burns,
tissue necrosis, myeloproliferative disorders #5997nELY1
glucocorticoids, epinephrine, lithium Hudu

377U neutrophil A (ANC < 2,000 cells/microliters) 8134719
mﬂmsam%a, mqmqwimmmi, hematologic diseases,
autoimmune diseases #399MN81L%U chemotherapy,

immunosuppressants LUy
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® Fosinophil

" AUnife 0-3%

" {uau eosinophil g3 (> 500 cells/microliters; W3eAnLdu 5%
Lﬁaaugamﬁmﬁamnﬁ 10,000 cells/microliters) wulunsel
parasitic infection, allergic reaction, cancer, collagen
vascular disease (14U rheumatoid arthritis, lupus,
scleroderma)

" 97U eosinophil i (< 50 cells/microliters) wulunsal
stressful illness, glucocorticoid therapy Hudu

® Basophil

" Aun@fe 1-3%

®  §7u7u basophil g1 (>100 cells/microliters) Uaidans
mauauawia?ﬁLLiJamJaamaW'wﬁ, allergic reaction, collagen
vascular disease, myeloproliferative disease (19U leukemia
wliasing 9), Varicella infection, Lagnasananiiig
(splenectomy)

u

$13u basophil #1 (< 10 cells/microliters) @19iAaaN
myeloproliferative disorders, allergic reaction, chronic

inflamsnmatory disorders Hudu
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® | ymphocyte

" endfie 25-35%

® 913U lymphocyte g4 (> 5,000 cells/microliters) wulunsel
chronic bacterial infection, infectious hepatitis,
lymphocytic leukemia, viral infection

" 1w lymphocyte #1 (< 1,000 cells/microliters) wulunsdl
chemotherapy, HIV infection (CD4 lymphocyte Gﬁl’ﬁa\‘i),
leukemia, radiation exposure, sepsis, A5lAsu steroid 1u

£

AU

® Monocyte

" Aun@fe 2-6%

" §7U7U monocyte g3 (> 800 cells/microliters) wulunsl
chronic inflammatory disease, leukemia, parasitic infection,
tuberculosis, viral infection

" §7U7U monocyte i (< 100 cells/microliters) wulunsel
acute stressful illness, aplastic anemia, leukemia LagnN13
173U glucocorticoids, immunosuppressants Lag

chemotherapy

Platelet count

® Thrombocytopenia w88l platelet count < 100,000

cells/microliters
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u Lﬁﬂmﬂwmamma LU bone marrow disorders,
splenomegaly, autoimmune disease, idiopathic
thrombocytopenic purpura (ITP), disseminated
intravascular coagulation (DIC) #3880

® Thrombocytosis vanefidl platelet count > 350,000
cells/microliters

= mmﬁmm"ﬁlu secondary to severe hemorrhage, iron
deficiency, surgery, after splenectomy, malignant
neoplasms, chronic inflammatory diseases, recovery from

acute infection, vitamin B12 %#3881u19w4n

Electrolytes

® Serum Sodium (A1UnAazegluyae 135-145 mEq/L)

" Hyponatremia azilo1n15duau (confusion), & (lethargy),
Fuaulunan anui wazyAAa (disorientation), 40 (seizure),
coma amaweniiu

O Hypovolemia hyponatremia 910 gastrointestinal
fluid loss 139 blood loss

O Hypervolemic hyponatremia 31Nn112% edema 114
9] 19U congestive heart failure, cirrhosis, nephrotic
syndrome

O Euvolemic hyponatremia 310 syndrome of
inappropriate antidiuretic hormone (SIADH) %391

YN
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Hypernatremia ﬁmm{ﬂmﬂ
O Volume o 19U 1) osmotic diuresis 910
hyperglycemia, azotemia, mannitol, radio
contrast, 2) diabetes insipidus, 3) Msasities

o lesulwdeuainemsusesnunniiuly

Serum Potassium (FnUn#vzeglutig 3.5-5.3 mEg/L)

Hypokalemia azfionsmladuindsmg (arrhythmia),
ﬂﬁﬂMLﬁaéauLLi& (muscle weakness), 1Hunza3? (cramping),
Tilauies (malaise), banndnanile (myalgia) 16 lngilanve
NATONIBY, WO9LEY, hypomagnesemia #391N81U9TTA
Insanzendulaanizngu thiazide wag loop diuretics
Hyperkalemia anaflennisladu Wilawufiadsve auvauin
91nM5l95U potassium uniAull wiedauRaun@lunsdu
potassium oen (WululsalaFess) w5e1ne1 W angiotensin
converting enzyme inhibitors (ACEls), angiotensin receptor
blockers (ARBs), spironolactone, amiloride, non-steroidal

anti-inflammatory drugs (NSAIDs)

Serum Chloride (FAnUn@agaglugig 97-106 mEg/L)

Hypochloremia a@wsLinainendeu viewds duxalnlgd vie
Iosuendulaane 1Hudu

Hyperchloremia awnoInAaNMseL melaunaiy
Unf (hyperventilation) e nmwideadunsea (metabolic

acidosis) tudu
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® Serum Bicarbonate (ANUnAvragluYIT 22-32 mEg/L)

AfUsERIN1E acidosis LLaxﬁwqqﬁn%ﬁqmw alkalosis 910
augansa-rs lusameiasuuas (eazidonosuiglubes
acid-base imbalance Tusi9a renal disorder)

Anion gap = [Na*] - [Cl'] - [HCO37 dnlalld K" unAuaed
dlosanniledesuazasuudadliinnin Aunfives anion
gap V5T 9 mE/L (H1459W39 3-11 mEqyL) vz
adungfivavmnved acidosis lagnINA1 anion gap gawn 9 dn
Ta11919191NN13% acidosis WUUFNS 9 LU diabetic
ketoacidosis, starvation ketosis, alcoholic ketosis, lactic

acidosis, uremic acidosis

® Serum Calcium (ArUnfaglume 8.5-10.5 mEq/L)

A albumin anad 1 NFUITNIYIA serum calcium anas 0.8
me/dL Fsdwamuaaideniuviaialsaingns

Corrected Ca = Measured Ca + [0.8 x (4- measured
albumin)]

Hypocalcemia ﬁmmmm hypoparathyroidism, vitamin D
deficiency gheganafionsdnnsean (tetany), v1
(paresthesia), nénienands (muscle spasm), unzAs,
(cramp) vizendulndltalanu QT prolongation
Hypercalcemia mm&;mmﬁmmﬂ cancetr,
hyperparathyroidism Lagn15lesu calcium AU vitamin D
wnniiuly §theenationnsviesyn aauld endeu Woomns

%%amﬂwl,ﬁﬂﬁawﬁ’ﬂﬁt,ﬁﬂ acute kidney injury, ventricular
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arrhythmia, death e usnaniin1slasu calcium wuu

chronic Aonavilviadianlale

Serum Magnesium (A1Un#eeluyIe 1.4-2.0 mg/dL)

Hypomagnesemia 81a1AAlAa1A intestinal tract disorders
(Wuvipudes vilvinsaaduanad) 3e kidney disorders (313
goydueennialn) vise drug induced (1w diuretics, alcohol)
mﬂﬁLLamﬁ]sLﬁ‘c‘n‘ﬁaﬂﬁU neurovascular kag cardiovascular
effects \u tremors, nystagmus, tetany, confusion,
Torsades de Pointes tdusu

Hypermagnesemia duWusHU renal insufficiency vinlsdnas
Fueenanad $191N139u1891 U neurovascular way

cardiovascular effects Lgunu

Serum Phosphate (A1Un#egluyas 2.5-4.5 mg/dL)

Hypophosphatemia tin21nn12% malnutrition Lazo1adnis
@m%mﬁmmﬁummﬂﬁﬁaa videfinisdueendilaunn VPR
amsmeszuUlsTamuarnduile 3 cardiomyopathy,
hemolysis, LfiiAadssse infection waxilnszgneeuvie

NISANUN

¥
A o

Hyperphosphatemia dusiusiulsalaess, Nz
rhabdomyolysis, n1slasugnaiivrdn FagUieenuante1nis
294 calcium-phosphate crystals #38ii81n15984

hypocalcemia
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N13A1UI milliequivalent ¥4 electrolytes #1199
qm‘iﬁa milliequivalent (mEqg) = _ina(mg)  x valency
waluang
FoY19U AU MEQ Ues sodium Tu 0.9%NaCl 1,000 mL (MW
Na = 26, Cl = 35.5)
»  Judunde 1,000 ml il Nacl g 9 N3
" Nat L g valency =1
® mEg Na = 9000/58.5 x 1 = 153.8 mEq
M5l electrolytes naunu erafluidsssuuiiosindulunssua
Fonlaai
®  Potassium chloride (KCl) 100 mEq IV @i serum
potassium laUszanal 1 mEg/L
B Magnesium sulfate (MgSO4) 2 ¢ IV gl serum
magnesium laUszanad 0.5 mEg/L
B Calcium gluconate 1 g IV g serum calcium 1
Uszanae 0.5 mg/dL
®  Phosphate 0.25 mmol/kg a9l serum phosphate 1

Uszanad 1.2 mg/dL

Urinalysis

o dnuazundvesdaanizatla ddwdes vinddnuueyu 81a1finan

M pyuria ({%ueUw), phosphaturia Eeawws), chyluria (&



[25]

dndemieluiuuw), lpiduria (latuu), hyperoxaluria (rn

oxalate Uu), hyperuricosuria (ﬁﬂiﬂﬁﬂﬂu)

o wnilaansiifthaa eradaanmsiiti wieiindiieaans
$58lR5ULIUNNTIRALTY metronidazole, senna

o Yaanildder o1afina1nnsil biliverdin videdinisAnidie P,
aeruginosa Tumaiutlaang

o Uagangiiduns maiinanmsiidenlu Wsensiasuenuleila
191 rifampicin

Urine specific gravity (SpGr) Hupushssumnzvesiilaaney i

Unfieglurag 1.003-1.030

O 5l < 1.010 Ysvenidlthunnwie urine 13091910

o nsdl > 1.020 Yavenfanmneiithintios wie urine dannandudu

110
Hematuria visefidenlululaaniy Aen1sil RBC > 3 cells/HPF

Proteinuria ABn133 protein excretion > 150 mg/day %39
Uszanad 10-20 mg/dL

1+ corresponds to 30 mg/dL

2+ corresponds to 100 meg/dL

3+ corresponds to 300 meg/dL

4+ corresponds to 1,000 mg/dL

O O O O O

Microalbuminuria = 30-300 mg/g creatinine/day

Leukocyturia %38 pyuria fie n1swu WBC Tullaaniz > 10

cells/mm® &aduiusiu urinary tract infection
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® Glycosuria Aonmsnuthmaludaang dnnudleszauiinaluidon
gufiu 180 mg/dL Famsnuthnalulaanvazduiusiu

1SAUYIY U3BL5AVBIRULALAUD DU

Stool examination

® Stool occult blood tHun1snsianidentugaaisy Fduiusiu
nmzdonsanlumaiuemsusinenagnsuniulamesnméin

v a

Tolofu wsow1 phenazopyridine FsildgnanaLdon

®  du 9w N3glunarimens, bacterial toxin, fat (1NN

steatorrhea visomInaduluiuiianas)

CSF examination

o Tneunilulodunds (cerebrospinal fluid; CSF) t8u sterile fluid
WnWU WBC > 10 cells/microliter axUsiaensanideld uarlsinas
WU RBC (Fso1aufiu trauma S2i19n15tan)

®  WINWU protein ®13LAAINY neurologic disease (demyelinating
polyneuropathies) ey post infection

o Glucose lu CSF auilsvana 60% vesseduihaaludonlunani
¥Msiang wnwuiiasn enausdEsnsindouuaiide wie

meningeal carcinomatosis



Liver function tests (LFTs)
®  Enzyme tests 7iiu marker w4 liver injury I
" Alanine aminotransferase (ALT) (A1Un& 7-53 1U/L) ¥isei3en

serum glutamic pyruvic transaminase (SGPT) ?hiﬂ,my'mmﬂ

=

cytosol YaugaaRuNgnyiate Fedianudnmziulsadu
11NN AST
B Aspartate aminotransferase (AST) (A1UN# 11-47 1U/L) %30
138A serum glutamic oxaloacetic transaminase (SGOT)
wenndukdIna vanee sy ndhile néaiorile
1n awos Fugou on wazidindenls fuiuddinus iz
fiutloendn ALT
n Jagiiluidle AST, ALT Saiu 40 1U/L Thindsrnufinund
wagyndAgaiy 3-5 Wi 9naUsTas liver injury AifALau
® [Fnzyme test #wdu marker a4 cholestasis (T,Sﬂsuaﬂswwiaﬁﬁ)
19un alkaline phosphatase (ALP) (A1Un@ 38-126 1U/L) waz
gamma glutamyl transpeptidase (GGT) (A1UNF 0-30 1U/L) Faaedl
Agatuidiofimagadusiothd uwilsefidnsianenszgn fetavili
mﬁga%ﬂé’tﬂiuﬁu
® Markers 984 synthetic function Usinsvieumesiu Faiiwiig
Funsgansang o lon
B Albumin (Un# 3.5-5.0 g/dL), globulin (Un@ 2.3-3.5 g/dL),
total protein (Unfi 6.0-8.0 ¢/dL) Faazasvanaaiienisvhe

YDIAURAUNR
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" Coagulation factors laun fibrinogen, factor V uag vitamin K
dependent factors (liLn prothrombin %38 factor Il Lag

factor VII, factor IX, factor X) &4 factors Wa1H@31991nRY 349

v
1A

Yarneansvinauesiule waziilesann factor VI 1l half-life du

< o

'17'1'23@ ANueaY factor X, IX wag factor Il (prothrombin) SZJIJM
half-life WLgR Fofuadld prothrombin time (PT) Faueds
$1uau factor I leInnsvinuvesiv Tnerunfeguszuna
10-12 3wl
o Markers msvheauwessiusienfussuuing 1w

®  Bilirubin l@anA15@a1e heme anAsuanveudinden 1u
unconjugated (indirect) bilirubin weigsu e
conjugate LLé’TfJJUEJEJﬂiugiJ conjugated (direct) bilirubin lag
Total bilirubin = direct + indirect bilirubin

" aun@laun total bilirubin 0.3-1.1 mg/dL, direct bilirubin 0-
0.3 meg/dL, indirect bilirubin 0.1-1.0 mg/dL

= Indirect bilirubin azgetudiofinsaneindondiuaun
wiadlesiudniau nsvhauaessiuunnses ¥l conjusate
Tailey

= Direct bilirubin 1zgstudiofinsaadustori shlvduiidlals

Jueaviundululunszuaion

Renal function test

o nsUsziunsvnaueslaazidunisusnsinisnsesvedls

IneUszana (estimated glomerular filtration rate; eGFR) Fa
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a7 WU ASH inulin, NM5LY radioactive tracers (U
Chromium-51) #38A15ANWIEIAN creatinine clearance AIBIEANS
q FaustarISarlianuuiugilunsvhuesnsnisnsesedle
wansinadu luittiagnanis Crockroft-Gault formula, MDRD

formula ttaz CKD-EPI formula

Blood urea nitrogen (BUN) uaz creatinine (Cr) luidon 1u
indirect markers fithgviunensiauedle Imaﬁwzqnsﬁumﬂm
Unit Wienmsiauveslaanas Tne creatinine 1u prodrug 7ivin
Mnmsaanevendunile udueanmale e creatinine Tuiden
g 91vavioutiinsvihuvedlaanas Istueenlates

BUN Un@fa 7-20 mg/dL

Cr Undlurefe 0.7-1.3 me/dL

Cr Unflund)eds 0.6-1.1 mg/dL

A3ATUI creatinine clearance lagly Crockroft-Gault
formula agl4vue GFR wazduselesilunislausuauineiniu
mMavinuvesln Gamsdunnasiignsilidudou Inesitaded
Aeatedlaud a1, serum creatinine, e waziiwiin ¥ansho
CrCl = (140-age) x ideal body weight x 0.85 (if female)

72xSCr

" |deal body weight (BW) fuaadasiimsuanidiunsmindndu
fiiguiu 60 T (1524 wu) 10 2.3 Alandu de 1 &2 Fen
wUasdiugadu o, (1 ih = 250 wa1) agldaunsdunaall

O Males: IBW = 50 kg + 0.91 (dugs cm - 152.4)

O Females: IBW = 45.5 kg + 0.91 (dugs cm - 152.4)
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Fiididrugs 60 1 (152.4 @) azdhindn 1BW 71 50 ke Tugfune

v
o

ua 455 kg lufuds feduifigedoondnd fuumamadiun
IBW steneuuavns Seluiidgidould Baseline Method Tnen
NG 60 i anewtn 50 ke = 0.833 kg/ﬁya Y =
45.5/60 = 0.758 kg/i (1 7 = 2.56 %31
O Males: IBW = 50 kg - 0.833 (152.4 — dugs
cm/2.54)
O Females: IBW = 45.5 kg - 0.758 (152.4 - E‘h‘uQG

cm/2.54)
wniminese (actual body weight: ABW) fifsnin IBW
asldimdnaidunisdunm acl
fUreiifnindasnninund (obesity) 819l 409
adjustment factor lunsiuaimidn Tnemntuinesadien
111N ideal body weight 1Al 20% A2514 adjusted body
weight (ABW) Tumsduan CrCl aiignsde

AJBW = IBW + 0.4 (ABW - IBW)
fUaeiifdutndindiund (hndn 1Bw) dieldtmiineddunis
AWILEY UeALugii A CrCl lse adjustment
factor Ao 0.69 (Inglifesdnfisind serum creatinine Qg
nimIegendi 1)
TugUhegaeny Sunuugihiusuan serum creatinine T
Wy 1 mndwesthesng 1 esmnmnldrfitesdiuia

an9viliiAn CrCl gandnfiasasidu usnuinnstadu 1 919
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inlieiirualdtosninanuduese 3elduusilidinisde
LAYAINATD
B nsAuiel eGFR 1ngis modification of diet in renal disease
(MDRD) formula agl4Uade 6 oA laun serum
creatinine, BUN, albumin, in, o1 wazony Insldgnde
B eGFR = 175 x SCro% x Age®'"® x BUN ' x Albumin®"® x
0.762 (for women) x 1.180 (for blacks)
v dlelifidhainaieades Ariidualléann MDRD formula
o1aiAuaTslugiie vieguiuaiduiines
® n13Auel eGFR Ingld CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration) formula siantwdielidaausiugunnnin MORD
formula Tneiamglug#ifl GFR > 60 mL/min per 1.73m2 Inefignssil
B eGFR = 141 x min(SCr/K, 1oL x max(Scr/K, 1)-1.209 x
0.993Age x 1.018 [if female] x 1.159 [if black]
[Lﬁa Scr = serum creatinine (mg/dL), K = 0.7 (Md4) kaz 0.9 (¥0), o = -
0.329(MeJ9) wag -0.411 (¥18), min = minimum of Scr/K or 1, kag max =

maximum of Scr/K or 1]
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UNN 2 Cardiovascular Disorders

® Cardiovascular disorders ifungalsaiiisadestuanufinunivesszuy
Tnaieuladin 39 World Heart Federation lésmuailadeideslunisiin
Tsavhlauazvaanidenl sl
® Modifiable risk factors wietadendssiivusudeuls toud
" Dulsearuiuladings
= q‘uu;m%"
= Julsaunmnu
= lsjseniiaenie
" SyUszuemssanluiudus Tedunsud waglirey
SuUsemudn waldl wagdan
= Julsalvduludeninuni
n fminifiundesau Tnednsu Asian population Sn1sUseidiv
body mass index (BMI) et
n  gnsduan BMI = i (kg)/dugs (m?)
O BMI < 18.5 kg/m? = underweight
O BMI 18.5-22.9 kg/m? = healthy
O  BMI 23-24.9 kg/m? = overweight
O BMI > 25 kg/m? = obese
® Non-modifiable risk factors wietlasuidueiivsuiasulally laun
" 91y (¥ > 55 U, s > 65 U)

B e (A edlANuE SN LN
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" YR rRaenseialsailauaznasnidennowisdunis (e <
55 1, nege < 65 V)

® Metabolic syndrome L‘ﬂuﬁ’lL%SﬂﬁdﬂﬁjuaﬂﬂﬁiiﬂﬁlﬁmﬁUﬂ’liLmNa’]iyl
ownavielsndinams Sudlumuidswielsaietie qlsawizlsaiila
uazviaanlien lauesAnsang o ledluAlldnue “Harmonizing the
Metabolic syndrome” feflnruRnunfiognatios 3 lu 5 Foseluil

" Fuaan (Ing vuneds eseulen > 90 cm, #is > 80 cm)

B Triglyceride > 150 mg/dL

" HDL %18 < 40 mg/dL %fja < 50 mg/dL

" Blood pressure > 130/85 mmHg #3alagninuyiey

" Fasting plasma glucose > 100 mg/dL v3elagnsnwiey

[ Hypertension (HT) ]

® Tsapuduladings wuadu 2 via leun
" Primary %38 essential hypertension Lﬂuﬁuﬁﬂmﬁmwmmmm%’m
fuanetadeiiieatos fiedningnit 90% andusiail
" Secondary hypertension Lﬂusuﬁmﬁﬁa%mmmﬂisﬂé“u Toun
chronic kidney disease, pheochromocytoma, Cushing’s
syndrome, hyperthyroidism, hyperparathyroidism, primary
aldosteronism, pregnancy, obstructive sleep apnea (OSA),

coarctation of the aorta



WY5E35IN8N

[ ] 1NgnT BP = CO X TVR

BP = blood pressure
CO = cardiac output

TVR = total (peripheral) vascular resistance

® gy Jadeiidmavilinnuduladiniiuasdiy Aedadeiiiuy3uu

WWonenaIniila (cardiac output) kazAURITOIVADALADA (Vascular

resistance) F9bAwN

Neurohormonal system fa3¥UU renin-angiotensin-aldosterone
system (RAAS), natriuretic hormone, hyperinsulinemia lagn13
vhaesszuuiiuniu ?\]8L‘1/Q\llllmiﬂmj’1LLazLﬂaaLLi'ﬂéjU ity
blood volume vl cardiac output LAz RiINIVas
catecholamine ¥1li vasoconstriction Saufisl vascular resistance
AMURAUNFAYDY central nervous system (CNS), autonomic nerve
fiber, adrenergic receptors, baroreceptors Fafiunsinanuues
sympathetic nervous system g9l cardiac output Lag
vascular resistance ity

10 vasodilating substances #i vascular endothelium L7y
prostacyclin (PGl,), bradykinin, nitric oxide

vizeLiiy vasoconstricting substance L%u angiotensin I,
endothelin | ¥ilsidia vascular resistance

mslésu sodium fiunniAuld il fluid retention Faudiu

blood volume Wagkiiyl cardiac output
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" 1153 intracellular calcium Fisnniiu ¥iliAn vasoconstriction 34
\fial vascular resistance

. sﬂLLazmiﬁLﬂumLwlv‘iﬂﬁmmé’uiaﬁmqn oA alcohol, caffeine,
Ma Huang, St. John’s wort, corticosteroids, estrogens, Non-
steroidal anti-inflammatory drugs (NSAIDs), atypical
antipsychotics (clozapine, olanzapine), antidepressants (MAQIs,
SNRIs, TCAs), amphetamines, sibutramine, cyclosporine,
tacrolimus, erythropoietin, venlafaxine LD vasopressors and
inotropes #74 9 LU epinephrine, pseudoephedrine,
phenylephrine, isoproterenol, vasopressin, norepinephrine,

dopamine, dobutamine

2INITHALDINITHENS
o Whedulvglifiennis
® [[UeunesgenaliennisvedlsAunsndou (WU 8oULIIATN stroke, Wiy

wous A 910 heart failure Fadulsaunsndouves hypertension

n133NEN

® Lnmamsinwlsannuduladingslutagiuiivansuuim Fauummna
a'wqm?m 2023 ESH Guidelines for the management of arterial
Hypertension Endorsed by the International Society of Hypertension

(ISH) and the European Renal Association (ERA)



o

® L1eilaLUe grade vBIAAUlaRRl Il

AU SBP (mmHg) DBP (mmHg)

wnzad (optimal) <120 H <80

Un# (normal) 120-129 ey 80-84
High-normal 130-139 uay/Mse  85-89
Grade 1 hypertension 140-159 Laz/Mse  90-99
Grade 2 hypertension 160-179 waz/vMse  100-109
Grade 3 hypertension > 180 uaz/M3e > 110
Isolated systolic hypertension > 140 ey <90
Isolated diastolic hypertension <140 ey > 90

o [

® yonnilffuds stage vosnwsulasinges
" Stage 1: HT filuifinmzunsndou 13 organ damace laliu
W Tsaale wadlsalnZedesvey 3 Tuly
B Stage 2: 4l organ damage, DM %30 CKD stage 3
B Stage 3: &l CVD %38 CKD stage 4-5
° %ﬁ’]mﬁﬁﬂﬁammﬁﬂaﬁmqaLﬁaﬁmii’m BP asmgﬂé\’aqﬁamuwmma
(office BP) la1 > 140/90 mmHg ag9tiae 2 visits n1elu 4 dUani Liuuday
Ju grade 3 HT (> 180/110 mmHg) %39l organ damage %38 CVD A
aunsaifladeliiay
® White Coat HT nw1efie 10 office BP lafnas usinuuy ambulatory BP

monitoring (ABPM) %38 home BP monitoring (HBPM) laaun@
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wuzhWigtheuSunginssy e1anasanlvismnngUied target

organ damage &g high CV risk

® Masked HT viuneda 99 office BP loa1Unf wadnwuu ABPM %58 HBPM

JLGRAR

wuzhligtheuSunginssy e1aiarsanliewnngUiedl target

organ damage ag high CV risk

® n135nwlagnsusungAnssuiilivangiuinteanaudulainle town

astmidnlnenissiinueasstazoenidinie danisantmin 1
Alansu azanausulaieaslauszuna 1 mmHg
Fuusenmue1msiuu DASH (Dietary Approaches to Stop
Hypertension) fte &n walsl &2 Seyity edn lustush wandes
oSN thnau WedniRndy Wudu Feazan SBP TéUsvana
11 mmHg Tugfdu HT wag Uszanas 3 mmHg Tugflallsidu HT
d1innsSulsEnu sodium laliiiu 2 ¢/day Aadunde NacCl 5 )
azgawan SBP lauszanal 5 mmHg

Winn33uUsEnIu potassium 91ne1wns (10 waldh) tnelilasu
Useana 3,500-5,000 mg/day aztiwananuauladinlauszuia d-
5 mmHg (Fnwalsl 4-5 @u § potassium 1500 fis > 3,000 mg)
onviuifiae advanced CKD #ifaasy Ta

9ONANEINBLUU aerobic inududulunans 150-300 wriise
FUai (M3eeanuin 75-150 uiineduni) aztisannuaulaie
IAUszEN 5-8 mmHg 891599 ANRINBLUY dynamic
resistance wag isometric resistance AvnativanAUAUlaRnle

LU



" Aoy

" paunraneAuAIen Wy SeEns wuloay

" yEnAsdanndenditideds vienaniy

" $ifnshuueanesed LA 3 drinks/day #3emem (Wuavnewes
ACC/AHA 2017 52y gnelsiiiu 2 drinks/day waggndjaliiiu 1
drink/day)

[1 standard drink = 14 g pure ethanol = 185 1 nszUes (8% ethanol) =
121 150 ml (15% ethanol) = W&1w12 45 ml (40% ethanol)] (Mugwe) 1 standard

drink usiag reference uwansneiu lageglutie 10-14 g pure ethanol)

® SyAUANNAULATRAINSUSUNITSNWIA8EN

Uszuang Uy SBP DBP

fUszR CvD lmstanwnz CAD > 130 mmHg %39 > 80 mmHg

(coronary artery disease)

AuvhlUfifieny 18-79 ¥ > 140 mmHg  Uag/Mse > 90 mmHg

ﬂu‘ﬁmq >80 > 160 mmHg

(optional 140-159 mmHg)

® hnuwanusuladin
" 91y 18-64 U < 130/80 mmHg
" 91y 65-79 U < 140/90 mmHg ({mue1ld 813 < 130/80 mmHg
® {1 Isolated systolic hypertension: SBP 140-150 mmHg
(38 130-139 mmHg fmulel wagsedsin DBP < 70 8y

Wa)
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" 91 > 80 U SBP 140-150 mmHg (30 130-139 mmHg avula
wawseTedn DBP < 70 agudn)

" aiensiadlvng SBP < 120, DBP < 70 mmHg iiesanae
winguintiedesiulsaina 4 uazidssienmainenislaifia
UszaeAINg)

® Luzihnsisulvieuuy dual combination e (ACEI %38 ARB) + (CCB
50 thiazide/thiazide-like diuretic) Wumadenusn

® 91qlu monotherapy VLﬁﬂuﬁlfﬁ BP < 150/95 mmHg %38 high-normal BP
I8l very high CV risk n3erfilaninsneniegeuue (frail) wiegeeng

® il fuavads wuzhlmewd

o snnuululdmslyeniisegluiaien (single pill combination: SPC)
o mndslifatmnevdanlioluaufenageaniivild enali tiple
combination fia (ACEI %38 ARB) + CCB + diuretic

® mndalaidadnunedn 1% add spironolactone w3 diuretic #¥du 1de
alpha-blocker %39 beta-blocker

" liuugiilild non-dihydropyridine CCB + Beta-blocker (iffosann
azduasulminng bradycardia)

° 1u;§ﬂ’sa‘1’7ﬁﬁ1m‘iamiu CAD, HF, AF THgnsu@muug inueasuInienIss Nyl
T 9 (213801519 beta-blockers W initial therapy tulu acute coronary
syndrome %39 heart failure)

o lufiiinnziarian1ainu (true resistant hypertension) Fsmanefis

mnusulafindaiiu 140/90 mmHg 11 9 Al§ ACEVARB + CCB + diuretic
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yungsEn Eudulasnisianuy ambulatory BP monitoring: AMBP #38%n
¥ilalle ISauuy home BP monitoring: HBPM) Signsunnslensiai)
" 05l eGFR > 30 mU/min/1.73 m? wndaaurulailesng ACE w3e
ARB + CCB + diuretic
O 1 add MRA (preferred spironolactone)
O %19 beta-blocker %30 alpha-1 blocker (141 doxazosin)
O 30 centrally acting alpha-2 agonist (1%u methyldopa)
O ¥3evh renal denervation (nsldaneanusidudsyam
Usnmasnianuadls) 115U eGFR > 40
" n3dl eGFR < 30 mU/min/1.73 m? wndaaurulailésng ACE w3e
ARB + CCB + loop diuretic
O 1% add thiazide/thiazide-like diuretic (preferred
chlorthalidone s long acting mﬂﬁqm)
O 30 beta-blocker %38 alpha-1 blocker (191 doxazosin)

O 39 centrally acting alpha-2 agonist (1%u methyldopa)

anuaulaingelundgnenssi

® NPIRIATIANT SBP > 140, DBP > 90 mmHg mstasun1sinel ueliaas
anAudulainasnniAuly (DBP 11y < 80 mmHg)
® N133NWN

" First-line: methyldopa #3® labetalol

B Alternative: extended release nifedipine

" 913lif combination methyldopa, nifedipine %38 methyldopa i)

pndaldfsanusuladsdvung
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® 71w hypertension lundlasnsssoraieadosiunioy preeclampsia 39
i1 placental dysfunction viliiiAn endothelial dysfunction way
vasospasm HUagenadionnsdnla Faenilddesiuernistnde magnesium
sulfate

" fleflennnseeudn (fatisue) T magnesium sulfate Vi

® U9 aspirin 100-150 mg po hs weeks 11-35 Tu;‘j‘“‘ﬁmwmﬁaﬁsﬁu

moderate-high risk %9 preeclampsia

ANuAUlafingaguLss (severe hypertension)
® ynefisnusuladinsediu Grade 3, BP > 180/110 mmHg uualaidu 2
21
" Hypertensive urgency LTJummﬁuiaﬁm;uuiﬁiiaiﬁmiﬁﬂmﬂ
oivzdALy
B Hypertensive emergency insviangeivizdndey 1y aues la
n
® M33nNWI
" Hypertensive urgency a1aliispssnwuwuugthelu iWmunefean
auslafinnelu 24-48 $3lus anansaliewuuduussnlee
Huguiuiigasldegudn viemnlugineli eneld
dihydropyridine CCB ilasaniidonsseaion (ualiuusiilild
nifedipine sublingual lornaneuiulafinaaiuazanniiuly)

[ £ 1%

" Hypertensive emergency fossnuwuuiUaely uagldenda lned

o W

WnunekagnsiiginnuneNinisyangeilsdAnmal

<
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g e First line Alternative
Malignant hypertension with an MAP Labetalol Nitroprusside
or without acute renal failure | 20-25% Nicardipine Urapidil
Hypertensive encephalopathy | an MAP Labetalol Nitroprusside
20-25% Nicardipine
Acute coronary event SBP < 140 | Nitroglycerine Urapidil
Labetalol
Acute cardiogenic pulmonary | SBP < 140 | Nitroglycerine Urapidil
edema Nitroprusside (+ loop
(+ loop diuretic) | diuretic)
Acute aortic dissection SBP < 120 | Esmolol + Labetalol
HR < 60 (nitroprusside or | Metoprolol
nitroglycerine or
nicardipine)
Eclampsia/severe SBP < 160 | Labetalol or NI
preeclampsia/HELLP DBP < 105 | nicardipine + ARDA

magnesium

sulphate

® nglivesdmiulsannudulaings

naueN

YLATVUINYN

Thiazide/thiazide-like Diuretics

Hydrochlorothiazide 12.5-25 mg po OD
Indapamide 1.25-2.5 mg po OD

Potassium-sparing diuretics

Amiloride/HCTZ 5-10/50-100mg po OD

Mineralocorticoid

antagonists; MRAs)

Spironolactone 25-50 mg po OD




Nexen

YLATTUINYN

Beta-blockers

Propranolol 160-480 mg/day po WUl 2 A3
Atenolol 25-100 mg po OD

Metoprolol tartrate 100-400 mg/day po Wis
W 2 ads

Carvedilol 12.5-50 mg/day po wuslst 2 afa
Bisoprolol 2.5-10 mg po OD

Angiotensin converting enzyme

inhibitors (ACEls)

Enalapril 5-40 mg/day po Wusli 1-2 Asq
Captopril 12.5-150 mg/day po Ul 2-3 adq

Angiotensin receptor blockers

(ARBs)

Losartan 50-100 mg/day po wusl 1-2 ass
Candesartan 8-32 mg/day po wuslw 1-2 Asa

Dihydropyridine Calcium
channel blockers (DHP-CCBs)

Amlodipine 2.5-10 mg po OD pc
Manidipine 5-20 mg po OD pc
Lercanidipine 10-20 mg po OD ac

Non-Dihydropyridine Calcium
channel blockers (non DHP-

CCBs)

Verapamil extended release 120-360 mg po
wuslik 1-2 A

Diltiazem extended release 100-200 mg po
oD

Alpha-1 receptor blockers

Doxazosin 1-16 mg po OD

Centrally acting alpha-2

agonists

Methyldopa 250-1,000 mg/day po wudbvivn
6-12 Falag

Clonidine 0.1-0.8 mg/day po wusli 2 nds

Direct vasodilators

Hydralazine 10-50 mg po g 6 hr (max 300
mg/day)
Minoxidil 2.5-80 mg/day po wusli 1-2 afq

Direct renin inhibitors

Aliskiren 150-300 mg po OD
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® YU nelGUREEIUSU hypertensive emergency

ngueN

YATVUINYN

Dihydropyridine Calcium
channel blockers (DHP-CCBs)

Nicardipine 5-15 mg/hr IV infusion, L%lll 5
me/hr Wiufiaz 2.5 me/hr N 15-30 w17 (max
15 mg/hr)

Frog19ds: Nicardipine 1:5 IV 25 mg/hr
titrate 12 mUhr g 15 min (max 75 mUhr) w6
drulvyfonisud rate 5 mUhr uae titrate flag
3 mlhr

[f19819N15A1UIY max rate LYY nicardipine
1:5 (Img/5ml)

max rate = dose/conc. = 15/0.2 = 75 ml/hr]

Nitrates

Nitroglycerine 5-200 mcg/min, Winflas 5
mcg/min 1A 5 117 (max 200 mcg/min)
Fognafda: NTG 1:5 IV 2 mU/hr titrate 2
mU/hr g 5 min (max 60 mU/hr)
[fo819n13A1I max rate W NTG 1.5
(1mg/5ml)

max rate = dose/conc. = 200/0.2 *60/1000 =
60 ml/hr]

Sodium nitroprusside 5ul¥ 0.3-0.5
mcg/ke/min; Wiuflaz 0.5 mcg/kg/min (max
dose 10 mcg/kg/min)

[f19819N15A1UIR max rate LY sodium
nitroprusside (0.2mg/ml) Hhemitin 50 kg
max rate = dose/conc. =

(10x50/0.2)*(60/1000) = 150 mU/hr]




ﬂ%j:ll&ﬂ YLATTUINYN

Beta-blockers Labetalol 10-20 mg IV bolus in 1 min, then

10-80 mg g 10 min (max 80 mg)
%39 load 10-20 mg IV bolus, then 1-3

me/min IV infusion

® LannildluszidunuiaulanInweININITSNYIvee 2017

o

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA m*ﬁ

® n1siientuen

Stage 1 HT: enldesladmilsnnnguendeluil léun thiazide
diuretics, calcium channel blockers (CCBs), angiotensin
converting enzyme inhibitors (ACEls), angiotensin receptor
blockers (ARBs)
o 33wl thiazide wio thiazide-like diuretics Wusausn
Imglaniy long acting 1 chlorthalidone
o liasld beta-blockers (88s) Wushisududliilsarla
S9UA28 (19U coronary artery disease, heart failure)

Stage 2 HT uag BP gni1 target 20/10 mmHg: lvign 2 ﬁaﬁagjm

'
v a

avnauiu lnenisidenyiilisauiunisdufiiduds
compensatory response ¥09818L3uAY 19U WUl thiazide
awﬂﬁxéju renin-angiotensin-aldosterone system n1¥ add ACEls
50 ARBs aztvanauauladinlanvu

v 1 Qs Y a L% 1 U o ¥ a & . .
nsbiengueenguslndifesiusiuiuenavinlinsdlilu thiazide

diuretics, K-sparing diuretics way/u3e loop diuretics sauiensldy
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dihydropyridine + nondihydropyridine CCBs fanunsalisauiula
LU

" yiansTd ACEIs+ARBs Wiasanldnation waninfivann wueiaiie
hyperkalemia, renal toxicity

= Tliipasld ACEIs %39 ARBs 31U renin inhibitors 1w aliskiren
\iesarnifia cardiovascular wag renal risk

" aus (black patients) ldessianisiAn angioedema wagloann
ACEls 1nnnauiiall (nusie ARBs Tdunnndn) enfinasidenldiueu
sdunmadenusnlaunn thiazide diuretics %138 CCBs

® NueNdIMTUANIEANG

o ] a o
ANYUS g1iasidenldy

Aty -Primary agents: thiazide diuretics, ACEls, ARBs,
CCB-dihydropyridines, CCB-nondihydropyridines,
-Secondary agents: loop diuretics, potassium
sparing diuretics, aldosterone antagonists, beta
blockers, direct renin inhibitor, alpha-1 blockers,

central alpha-2 agonists, direct vasodilators

Heart failure with reduced -Wmm:u‘ﬁl guidelines HF wuziin Ineles BBs, ACEIs,

ejection fraction (HFrEF) ARBs, ARNIs, aldosterone antagonists, diuretics

Heart failure with preserved | -l# diuretics nsdl volume overload

ejection fraction (HFPEF) -9 ACEIs, ARB, BBs Lﬁammmamﬁﬂaﬁm

Diabetes mellitus -Diuretics, ACEls, ARBs, CCBs

-n5ei8 albuminuria 81919 ACEls %158 ARBs




ANy enfinasidenld
Stable ischemic heart -4 BBs, ACEIs, ARBs
disease (SIHD) -ondalallel goal wavdadl angina % add

dihydropyridine CCBs
-gdalalld goal waglsldl angina 1% add
dihydropyridine CCBs, thiazides/MRAs

(mineralocorticoid receptor antagonists)

Chronic kidney disease -0l albuminuria (> 300 mg/d 38 > 300 mg/g
(CKD) creatinine) T ACEls %3alh ARBs nsdiviusia ACEs
Tallgt

-8laifl albuminuria 197 first line medications lauA

thiazides, ACEls, ARBs, CCBs

Secondary stroke -Supglasnwn HT uneu Tisuldend

prevention (neBulidiey | -8rdalslinednun HT mneu A25iSuewN BP >

stroke > 72 hr 910344l 140/90 mmHg

21015 wagdl stable -onfisiuselevilunistieatiu recurrent stroke I
neurologic status #3aLlu % ACEIs %30 ARBs AU thiazide diuretics

TIA)

® 970 RCTs wud1 &1 5 nguleiun thiazide diuretics, ACEls, ARBs, CCBs,
BBs fiusAvsniwlunistleartu cardiovascular disease (CVD) ilawisufiu
placebo Tugthe HT usian systematic review Uag network meta-
analysis U3 BBs fUszAvsnmifosiigalunistioatiu stroke uaz
cardiovascular events mmzﬁmmjuﬁu 5 T effects liapaginaiu (Reldang

1% BBs 1Wususnlun1ssnuwn HT Aldfillsasau weily BBs wiaillsasiudu
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cardiovascular diseases 1 myocardial infarction, heart failure, atrial

fibrillation tJugu)

® Thiazide diuretic chlorthalidone wiloni1 CCB amlodipine wag ACEI

lisinopril Tun1sUoariu heart failure

® ACEls lonatiaenin thiazide way CCBs tun1sanmnusulainuwaz oy

stroke n3él primary prevention (wiiln1sAnw1szydn thiazide, ACEls %38

ARBs ¥aetlaariu recurrent stroke 1Uu secondary prevention 1)

Hypertensive crisis #14LUINNU89 2017 ACC/AHA 'ﬁamﬁuaﬁmﬁu

® Fonnedi BP > 180/120 mmHg wualu 2 Usziam

Hypertensive urgency fo 1 BP >180/120 lne/lsid target organ
damage (TOD)

Hypertensive emergency & BP >180/120 921U target organ
damage (heart, kidneys, brain, eyes) 13U encephalopathy,
intracranial hemorrhage, acute left ventricular failure with
pulmonary edema, dissecting aortic aneurysm, unstable

. . < v
angina, eclampsia {Jusy

® Hypertensive urgency 19 short acting oral drugs fisu LU Captopril,

Clonidine, Labetalol

WhmneReananusulainasnlugig 160/100 mmHg lagldan
nanedlusisenaneu (limsansuiuluiiesinazan blood
flow 1U&a organ @ne ) wagUseiliugnnielu 7 Tu (Wugda 1-3

Fu) fheesrunenfildussitu Captopril 25-50 mg po q 1-2 hr



