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‘U1m7i 1 Introduction

[LLmﬁmﬁmm'ﬁU%mamﬂmé’%nssu]

® nsusvamundunssudunnuuinveuvenadunsaenisldeiiel
Wanaansyn1epatin (clinical outcomes) é’u%ﬁwlﬂ@jmﬂﬁ'mmmw%ﬁm
Tifugthe Fanadndimanialeud

" 9nganlsa

" A9AnIEUIIINIeINIG

" gzaansauduluvadisa

® funssusiielildundenadnsninddnldun Aunssuiisanistutemil
\Aeafuen (drug related problems; DRPs) et
" sfumiymiiAeiuen
. msﬂadﬁ’uﬂfgmﬁLﬁmﬁ’umﬁﬁﬂmﬁwﬁu (potential DRPs)
n  msudlelymiiieafusriinuuda (actual DRPS)
° %umaummmsﬁumﬂfgmﬁLﬁ'mﬁ’um msinsiarsanauddussd
= fi91san indication Titheddeuddveseniidaouniold duneutl
ananuiymiieatuenléiud unnecessary drug therapy (léelag
laig19u) %50 needs additional drug therapy (faen15815nw1)
" {91500 drug product ndsniiddevdduds Famnnsdenenly
NV FURETAH awwuﬂzymﬁlﬁmﬁ’umﬁa ineffective drug %30

adverse drug reaction
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" {91500 dosage regimen IABMINAIYUMNIZAULAD YUIRNYT T5AS
W aud waszoznansly asdoamnzaudie lutunoutons
wudgmiAetueluiuawne 1Ag9NUTIVUINEIE wios
\AulY (dosage too high/too low) wazmnineunsNIEReEN
(drug interaction) Yz @IHARBIUINYIAY

1% =

. LﬁE]V!ﬂE]EJ'NL‘VTiJ’IS?IiJ 32109 dosage regimen Qﬂaa%mam
compliance i Gaaefiasannadns (outcomes) I Fanadnsazd
2 gu leun UseBnSnw waganulasade

® JgmiAeatuenldun

®  Unnecessary drug therapy %18 I¥enitlsifdousd Idensndou
nsldenluaunnaua s

" Needs additional drug therapy 1188t aumsdedlie15nen wse
Hosatunsiialsn videlieiingiadugnsnissnuiiy

" |neffective drug mueds endildldfiuszaniam Sevu vie
sULvvg gy

. muwmqm’%aﬁuﬁﬂﬂ (dosage too high/too low) Laiu T
interval, rout, administration, duration lawiungan wiaidunasin
drug interaction

" | AnensldiisuseasAainen (adverse drug reactions) lnganadu
n1suiien videinangvdvandainen sy

" Noncompliance gurelilvinausinsislunislden vieldaunsa

FavmeligUaeld WUusiu
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® MsUsUIaMaAdYnIIIL gnLﬁuiﬁLﬁmLqumi%’ﬂmﬁmmzauﬁqmﬁwﬁu
Hthe Ineriladanisidenldenniuman IESAC el
" | - indication femsidenldmudeudddfimunzan
" £ - efficacy denldfenfifiusyAnSamaiundn evidence-based
medicine
" S = safety Fonldendiieuvaense
" A = adherence onldeniuaelimusamiiolunislden
" C=cost Lﬁaﬂwmﬁswmaumwa
® N1FUTUIAMIUNFUNTIN AITINITAUMAIAINABINTVRIEUIY (drug
related needs) Fsfthsorauanioenluguiuusiis o leun
" Frupmudiladeatunislde (understanding) Fsasiieadastiude
Ustwosen (indication)
" Fhupnuaan s (expectation) Fufeideiulsyaninavesen
(effectiveness)
" fuauing (concemns) Snziiedestiuanuvasafevesen
(safety)
" hunginssu (behavior) Ssagtigtpstuausaniiolunislden
(compliance/adherence)
® uenandl lumsuftRnusundunssuadindu indunsesiiosdanug
Foslsn msudanamaviosu §oins waznansiamesie Ssagilgnis

danltekasinniunisidenleogununyay
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[m'a'LuJaNam'awwﬁmﬂf]ﬁ'ﬁms ]

o FyanwaliflewldlunsiWeunansraniesljuinistulsswmelve wie
' 2 o &
AuazaIntun1seuluaal

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

Hb WBC Neu BUN N\ Na | K Ca
Hct plt Lym SCr” Cl IHCO,MPO,>
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, HCO3 = bicarbonate (U’lﬂﬂ%’&i’lﬂﬂ’luﬂu total carbondioxide; CO,) , Ca =

calcium, POs*= phosphate, Mg = magnesium

Liver function test (LFT) Coagulation
Prot: Alb| DB | AST iALP P;QTT
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

NOTE

o Fydnuaiuneshadu electrolytes vsnsienaiinsdeuaduiums wie
Faduliinsu (WuwAninum) viiesumsauazeuls Feonadesdunmfiousu

AundiielilUanaldegegnsios



Na | K BUN Na | K
ClL 1 CO, ™ SCr Cl 1CO,

Complete blood count (CBC)
Wuns@nwsuiudiaben falsenaumedindanies Waden

Y717 hazinanden tawn

Red blood cell count

® Hemoglobin
" JuAyaieUiunaves hemosglobin Tunszuaiden wiieidu
U 1 a = aa = = v v [~
NSUABUININGLADA 1 LATAAT (IINRUILDIANUINVULTU W/V)
" AunAlurems 13.8-17.2 g/dL, TungeAe 12.1-15.1 ¢/dL
" udwndnilulsalaingng (anemia), nsesdgesiuugs
(hyperthyroidism), siuudis (cirrhosis), n3geydeiden (blood
loss), N15laansuanniu (high fluid intake) 39lUidaansmany
LU, WaEN1RIATIA (pregnancy)
| ' A & & 1 . =
= WumqnmwﬂﬂmiumammLaamu (erythrocytosis 158
polycythemia ufinanlansegnasadiadosuninuni) way
Amgiideanseandiauninnitung laun lsavanganuizess
(chronic obstructive pulmonary disease; COPD), Mlany

(chronic heart failure ;CHF), uazAuNIRBULYUIES



Hematocrit

JWudediuveadindeaunsdatinden nunefanisanusunnssiu
2 A < fd A o ) a & &

299iaLan ALl UasiuAl N UAUUS USSR oA LA

(@ellnaaunegg)

A o a y P vy < | A < A o

Watdenuntundinaidhd azdiudrundudinbdontnsdn

wiuueuiuegdIudtvamananAaed (158n11 packed cell

volume; PCV) &3 hematocrit agvsngdadengdiuil

AUNARD 1Y 40.7-50.3 %, e 36.1-44.3%

AgevseRInIUNArEduTuSAuAURAUN AR

hemosglobin

Red blood cell count

Bunsiusmoudaden ludiden 1 8ns

AUNALUTIY 4.4-5.6 x 10 cells/Luaglundgs 3.5-5.0 x 10"
cells/L

asniunfnululafingis, systemic lupus erythematosus
(SLE) dwmgeninunddnnuly polycythemia, n1staulnlngd

(burns), ﬂ’ﬁ’f‘]@ﬂﬁ’]ﬁﬁﬂ’lﬁmﬂﬂLﬁuﬂﬂ@LLﬁ%ﬂuﬁ@?ﬁﬂ@Q:UUQLGU’]QQ

Reticulocyte count

Huvsinadadonunssseudiofisufudindeaun sl
AUNARD 118 0.5-1.5%, WEPe 0.5-2.5% V89 RBC
ﬂ'wil”]ﬂ’jwﬂawﬂuiiﬂiaﬁmmmﬂmimmﬁmmﬁﬂ (iron
deficiency anemia), Iaﬁmmmﬂlmﬂizgﬂﬂ'la (aplastic

anemia), la#in1a193Inn15219 intrinsic factor lun1s3enndy
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Aaiud 12 Tunadiuenms (pernicious anemia), lsnfnLie
15954 (chronic infection) kagn1slasuniIsSnERlIenN1saNesd

(radiation therapy)

MCV ¢991n mean (1adg) corpuscular (1a8) volume (Usu1ns)

Juliuesdevendadonuns (1 Waseiivsinsuszana
wirle) e dumalngns (L)
MCV (fL) = Het (%) x 10

RBC x 10"/L
AUNGAAD 80.0 - 97.6 fL
mqqﬂdwﬂﬁﬂq%’hLﬁmﬁamﬁmumslmg
(macrocytic/megaloblastic) wulu megaloblastic anemia
21NN vitamin B12 #38 folic acid 1Judu
Asniund Ustindadenunsivuiadn (microcytic) wuly

microcytic anemia Lsu'umﬂmﬁsumm@mﬁﬂ (iron)

MCH 8910 mean (1nde) corpuscular (1aa) hemoglobin

wnete tainedsves hemoglobin luidaden (1 1ia wiin
Uszanawile) wiaeduilnniu (pg)
MCH (pg) =_Hb (g/dL

RBC x 10" /L
AUNAAD 27-33 pg
THuonanuduveaiiniden 79U normochromic (@Uni) %se
hypochromic (319n91Un#) 138 hyperchromic @ Wunan

Un#)
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. ﬁwqw’%aﬁm’jﬂﬂﬂﬁa'ﬁmsLﬂiuﬁmﬁ’umiﬁmm hemoglobin

MCHC 88370 mean (1ade) corpuscular (198a) hemoglobin

concentration (AMMLTNT)

" ynef anududuedevesdlulnadu ludinden 1 e (wa)

B MCHC = Hb/Hct x 100

" aUnfifie 31-35 ¢/dL

" dn MCHC sndndnd dedias microcytic anemia @ulu
megaloblastic anemia 8133A1 MCHC Un@la

" A MCHC gandnundinuluanzidadenunsUeiiugnssy
(hereditary spherocytosis), Iiﬂm&ﬁuqﬂﬁsuﬁﬁmia‘i"mﬁm
\donunsgulAe (sickle cell disease) LT

RDW ¢991n red cell distribution width

. ﬁﬁ%ﬁdmmaﬁ’]Lauamaqg‘uﬁ'wLLazsuumsuamﬁmﬁamma

" AUnfife 11.5-14.5%

" Argendnung Ueddmsildindenvunadntg Tngjtne @ty
e 19tne Ugduriuegsinnulu pemicious anemia

" Anisocytosis Usimnuashianevesuadingen Tnedudn
Fonduiu 25% fvuaiaund azsieawdy 1+, 50% = 2+,
75% = 3+ wag 100% = 4+

B Poikilocytosis ﬂﬂ%mwaﬁ’]Lauamadgﬂﬁ'mﬁmﬁam 919378914

W 1+, 2+, 3+, 4+ Wi



White blood cell count
® aunife 4,000 - 10,000 x10° cells/L #1nANINAT1 10,000 g
Buningl leukocytosis Fsinysdisnsfaitogadn
o dadeavuvadu 2 Ussian laun
" Granulocytes \uwilaiil granule 18un neutrophil,
eosinophil, basophil
" Agranulocytes uwiaitlaldl granule Téur lymphocyte,
monocyte
o nsusnuiiudiadenvniudarussinnenatisesuiens
AeUALEeITINERanURaUNATILAnseTuls (Sonin
differential white blood cell count)
® Agranulocytosis (138 agranulosis, granulopenia) Junmedidinis
asradadonuividedill granule anas Imaﬁwummﬁqmﬁa
neutropenia %dawﬁ]zﬁmmqmmﬂaﬂﬁ 191 propylthiouracil,
methimazole, clozapine Wudu
® Neutrophil
" AUnAfe 50-65% U9 WBC
" fhgeuiFun band form dusiiauysaiudiaeiisusisves
ﬁamaﬁlﬁwmam Ju38n polymorphonuclear neutrophils
(PMNs) %39 segs (segmented neutrophils)
" @Unfves band form Ae 0-5%
" Shift to left vnefensil band form 1nndnUnd Ysidanis

fnLYe, leukemia, blood loss
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B Shift to right Bu188an153 segs form 1ATURAUAR uenan
MsAAEEuE 819LAn9N liver disease, megaloblastic
anemia Wag hemolytic anemia Hudu

" Absolute neutrophil count (ANC) agtdunisiutang
neutrophil 1ng
ANC = (%segs + % bands) x WBC

"y ANC dif6nndn 500 cells/mm? wetiosnin 1,000
cells/mm® ufiuwiliiufivzandiasauiis 500 cells/mm® g
Uedenme neutropenia Feduiusiunmsindeuuaied
JULs (n3edlaifl band form n1sAUIR ANC aztane %
neutrophil 11AU0)

" U neutrophil g3 (ANC > 10,000 cells/microliters) %‘Ud%
14 acute infection (G‘ﬁﬁﬁﬂLﬂuLég@LLUﬂﬁﬁﬂ), stress, gout,
leukemia, rheumatoid arthritis, thyroiditis, trauma, burns,
tissue necrosis, myeloproliferative disorders $3991NY YUY
glucocorticoids, epinephrine, lithium vuduy

" S1u3u neutrophil 51 (ANC < 2,000 cells/microliters) 8134
ﬁmm'ﬁaméﬁa, mwnw%%uwnws, hematologic diseases,
autoimmune diseases #392N89U chemotherapy,
immunosuppressants tu@u

® Fosinophil
" A1Unfife 0-3%
" {uau eosinophil @ (> 500 cells/microliters; #5efAnLdu 5%

dloauyfindedenvidl 10,000 cells/microliters) wulunsel
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parasitic infection, allergic reaction, cancer, collagen
vascular disease (191 rheumatoid arthritis, lupus,
scleroderma)

3§91 eosinophil 1 (< 50 cells/microliters) wulunse

stressful illness, glucocorticoid therapy Wudu

® Basophil

AUNARAD 1-3%

31174 basophil g4 (>100 cells/microliters) Uaddans
mauauanﬁaﬁ&LLUaﬂUaauLawwﬁ, allergic reaction, collagen
vascular disease, myeloproliferative disease (5 leukemia
wilasng 9), Varicella infection, Laznasandniiig
(splenectomy)

$13u basophil # (< 10 cells/microliters) 8191in91n
myeloproliferative disorders, allergic reaction, chronic

inflammatory disorders Hudu

® | ymphocyte

AUNRARR 25-35%

313U lymphocyte g3 (> 5,000 cells/microliters) wulunsdl
chronic bacterial infection, infectious hepatitis,
lymphocytic leukemia, viral infection

$17u lymphocyte 61 (< 1,000 cells/microliters) wulunsel
chemotherapy, HIV infection (CD4 lymphocyte fas),
leukemia, radiation exposure, sepsis, A5lAsu steroid 1u

v

AU
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® Monocyte

" aUnfifie 2-6%

" §1u3U monocyte g4 (> 800 cells/microliters) wulunsel
chronic inflammatory disease, leukemia, parasitic infection,
tuberculosis, viral infection

" $1u9u monocyte A1 (< 100 cells/microliters) wulunse
acute stressful illness, aplastic anemia, leukemia Lagn13
175U glucocorticoids, immunosuppressants LLag

chemotherapy

Platelet count

® Thrombocytopenia #u8dedl platelet count < 100,000
cells/microliters
" ARINVANELYR W91 bone marrow disorders,
splenomegaly, autoimmune disease, idiopathic
thrombocytopenic purpura (ITP), disseminated
intravascular coagulation (DIC) #sag1U9%tn
® Thrombocytosis unefdl platelet count > 350,000
cells/microliters
- mm@amﬁu secondary to severe hemorrhage, iron
deficiency, surgery, after splenectomy, malignant
neoplasms, chronic inflammatory diseases, recovery from

acute infection, vitamin B12 %#3881U19%40
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Electrolytes
® Serum Sodium (AUNAvreLluYIe 135-145 mEg/L)

" Hyponatremia Azilan15duaU (confusion), T (lethargy),
duanluna aawdl uazyaea (disorientation), #n (seizure),
coma awnuenidu

O Hypovolemia hyponatremia 310 gastrointestinal
fluid loss %3 blood loss

O Hypervolemic hyponatremia 31n017% edema #i4
9 L congestive heart failure, cirrhosis, nephrotic
syndrome

O Euvolemic hyponatremia 310 syndrome of
inappropriate antidiuretic hormone (SIADH) %3981
U9vila

®  Hypernatremia ﬁmmm'm

O Volume 198 19U 1) osmotic diuresis 911
hyperglycemia, azotemia, mannitol, radio
contrast, 2) diabetes insipidus, 3) mi?]'ng”lﬁaa

o lasulafsuainemsuisgnniiuly

® Serum Potassium (A1UNARZREIUY 3.5-5.3 mEg/L)

" Hypokalemia azdipnisialawiuindsvag (arrhythmia),
ﬂﬁﬂuLﬁaéauLLiﬂ (muscle weakness), {unga3a (cramping),
Ligued (malaise), Yanndnaile (myalgia) I Tnedame
INATONIY, 10988, hypomagnesemia #3oa1N81UNTLN

Inatanzedulaanengy thiazide wag loop diuretics
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Hyperkalemia 9nafienisladu Wilawuindneg GRR L
21nM5le5U potassium urniAuly wiedaudaun@lunsdu
potassium sen (Fululsalaiess) wieanen Wy angiotensin
converting enzyme inhibitors (ACEls), angiotensin receptor
blockers (ARBs), spironolactone, amiloride, non-steroidal

anti-inflammatory drugs (NSAIDs)

® Serum Chloride (AnUnfAvzegluyie 97-106 mEg/L)

Hypochloremia awsinaneaieu viende Tunalwlngd vie
Tesvenduilaenig 1Wusu

Hyperchloremia mmammﬁmmﬂmimmﬁw melaninnin
UnfA (hyperventilation) w38 nwtdeadunsa (metabolic

acidosis) tJuu

® Serum Bicarbonate (A1UNAAzBElUYIT 22-32 mEg/L)

AfUsERan e acidosis LLazmqqﬂa%ﬁqmw alkalosis 910
augansa-is lusumeldasuutas (MeazidensunsluiFes
acid-base imbalance Tua9® renal disorder)

Anion gap = [Na*] - [CU'] - [HCO37 dnlalld K™ unAuam
losanileesuazivasuuladlilinnth Arunfves anion
gap Uz 9 MEg/L (W19553ing 3-11 mEg/L) Feaetng
95UNeftEMnYeY acidosis InevnAT anion gap gwn 9 dn
Jamsa1nn1Ie acidosis WUUAN4 9 1 diabetic
ketoacidosis, starvation ketosis, alcoholic ketosis, lactic

acidosis, uremic acidosis



(22]

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

A albumin anas 1 ndudnazvil serum calcium anas 0.8
mg/dL 3Qﬁﬂu1m1ﬁ’nmaL%EJ@JﬁLLﬁﬁ]%dlﬁﬁ]’mQGﬁ

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

Hypocalcemia ﬁmm&lmn hypoparathyroidism, vitamin D
deficiency fUhee19iionnisinnsenn (tetany), ¥
(paresthesia), ﬂﬁ?MLﬁawﬂLﬂgd (muscle spasm), Wumeasn
(cramp) videmduluiihslany QT prolongation
Hypercalcemia mmﬁlmf\nﬁﬂmﬂ cancer,
hyperparathyroidism wazn13leisu calcium iy vitamin D
vy {theeraionisviesyn aduld endeu Weems
Mgamﬂﬁquu‘idﬁa’lﬁ]ﬁ’ﬂﬁﬁﬂ acute kidney injury, ventricular
arthythmia, death 1§ yana1niins1é%u calcium wuu

chronic Aa1aviliintanlale

® Serum Magnesium (A1UnAgluY 1.4-2.0 me/dL)

Hypomagnesemia p1Anlea1n intestinal tract disorders
(Wuraady vilin1sgadiuanad) 138 kidney disorders (113
qagfwaaﬂwmim) 30 drug induced (11 diuretics, alcohol)
gMsuansaisadasiu neurovascular wag cardiovascular
effects 19U tremors, nystagmus, tetany, confusion,

Torsades de Pointes 1Husu
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Hypermagnesemia @uWusAU renal insufficiency vinlsn1s
JuoBnanal F991N13924087U neurovascular kag

cardiovascular effects Lguiu

® Serum Phosphate (A1Unieglute 2.5-4.5 me/dL)

Hypophosphatemia {in91nA12% malnutrition Laze1adns
grdufimaiueslétien viedinsiuesnillaunn fiieaxdl
mmsvndﬁgvvﬂisamuazﬂﬁﬂmﬁa i1 cardiomyopathy,
hemolysis, inAuidesste infection LLazﬁﬂiw_]ﬂéauﬁa
NITANUN

Hyperphosphatemia duiusiulsalnFoss, ne
rhabdomyolysis, n1slasusaiivrin %a@'ﬂwawuammmﬁ
294 calcium-phosphate crystals #39i81115094

hypocalcemia

®  n15euI milliequivalent ¥4 electrolytes 6114 9

gnshe milliequivalent (MEq) = _13a(mg)  x valency

wialuana

A8 AU MEq 89 sodium Tu 0.9%NaCl 1,000 mL (MW
Na = 26, Cl = 35.5)

" Tudundie 1,000 ml i NaCl eg 9 n¥u
B Na®, CU ¢atu valency =1

®  mEgNa =9000/58.5 x 1 = 153.8 mEq
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o 13l electrolytes nauwnu enaiisuidesswauTaniiatulunsyua
Fonlawail
" Potassium chloride (KCl) 100 mEq IV gAY serum
potassium leUszatas 1 mEg/L
" Magnesium sulfate (MgSO4) 2 ¢ IV g9y serum
magnesium TeUszanas 0.5 mEg/L
®  Calcium gluconate 1 g IV gy serum calcium 1¢r
Usgaa 0.5 me/dL
®  Phosphate 0.25 mmol/kg gl serum phosphate e
Usganad 1.2 mg/dL
Urinalysis
o dnwnrUnAveslaanyayla ddwhes mniidnwueyu e1aifinan

ANz pyuria {uueall), phosphaturia (HWaawne), chyluria (3

1§1Luaadwl‘§'@1%ﬁuﬂu), lipiduria (fluguyu), hyperoxaluria (fiu@n

oxalate Y1), hyperuricosuria (3insngSavw)

o wnilaaneiidtna erafnennisitihg wieiindwiileaans
5alasusU19Tiaiu metronidazole, senna

o Uaaneiidider o1ainainnsd biliverdin wiefinisinde P
aeruginosa Tumaiutaaniy

o Uaameiidung orainannisiidenvu wsenslasuenuauie

WU rifampicin
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® Urine specific gravity (SpGr) Dupnushssumzveniilaany e
Unieglugie 1.003-1.030
o 36l < 1.010 Yaveninfidnnyde urine ¥o91enn
o nsdl > 1.020 Yavendsnnzitiites vise urne fanududy
110

® Hematuria sadlidanUulutlaaiy Aen1sil RBC > 3 cells/HPF

® Proteinuria Ann3ll protein excretion > 150 mg/day %30
Uszanae 10-20 mg/dL

1+ corresponds to 30 mg/dL

2+ corresponds to 100 meg/dL

3+ corresponds to 300 mg/dL

4+ corresponds to 1,000 meg/dL

© O O O O

Microalbuminuria = 30-300 mg/g creatinine/day

® Leukocyturia %39 pyuria Ain n1swu WBC Tullaanay > 10
cells/mm? Faduwusiiu urinary tract infection

® Glycosuria Aiemsnuthmalulaansy snnuidesyduhnaluden

gufiu 180 mg/dL Famsnuthmaludaaizagduiusiu

15AWNMINY U3BlSATRIRULALAUBDU

Stool examination
® Stool occult blood Wunsasianidenlugaaise Feduiusiu
amzdensentumufuemnsuaionagnsuniuldsiesinmin

lolofiu w3081 phenazopyridine @sdldgnansidon
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® Bu 9 1Wu n1glUuadinens, bacterial toxin, fat (31NN

steatorrhea visonsgaduluduiianas)

CSF examination

o Tpsundunluladunds (cerebrospinal fluid; CSF) 1du sterile fluid
AU WBC > 10 cells/microliter agUsdnan1siniale wazliaas
WU RBC (F991940u trauma $¥13190154972)

® WU protein 913L&EAINY neurologic disease (demyelinating

. N & . .

polyneuropathies) #58L0U post infection

® Glucose Tu CSF agdiuszana 60% v8952AULIAaluGaenlunaN
7AITLIE INNUINLAGT D19UTDINSHALTBLUATISE 1158

meningeal carcinomatosis

Liver function tests (LFTs)
®  Enzyme tests 7iiu marker a4 liver injury léiun

®  Alanine aminotransferase (ALT) (A1Un& 7-53 IU/L) 3al3en
serum glutamic pyruvic transaminase (SGPT) ?hﬂmgmmﬂ
cytosol mau%aéﬁuﬁgﬂﬁwma Faflanudunziulsasiu
11NN AST

" Aspartate aminotransferase (AST) (A1Un@ 11-47 1U/L) %39
\38A serum glutamic oxaloacetic transaminase (SGOT)

YDNINAULAIEILIINUAERTBITUY NaNle nauilevila
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19 au09 fusau Uon wasiiindenls satulsianudmisiu
frutlaenin ALT
Toealdiiio AST, ALT fiaLiu 40 1U/L Tindeanuiauni

wagyNIIAEAY 3-5 111 919U liver injury N¥aLaY

® Enzyme test MU marker 984 cholestasis (IsAv8ssTULYIDUNA)

1 alkaline phosphatase (ALP) (A1UNR 38-126 1U/L) waz

gamma glutamyl transpeptidase (GGT) (A1Un# 0-30 1U/L) GRY

Agadudledinsaaiuviond uslseiifinsvianenszgn Aenavinli

gl

®  Markers 89 synthetic function Us3n15vinauesiy Feiinti

fuasizdasnng o laun

Albumin (Un# 3.5-5.0 g/dL), globulin (Un# 2.3-3.5 g/dL),
total protein (Un# 6.0-8.0 ¢/dL) Fazasvanaadentsvhem
YDIRURAUNA

Coagulation factors laun fibrinogen, factor V Wag vitamin K
dependent factors (eiun prothrombin 5o factor Il Ly
factor VI, factor IX, factor X) @3 factors WETHAS91NEU 39

Yarnan1svinauesiule waztilasann factor VIl 4 half-life &u

= a

ﬁ?jm AUAe factor X, IX Waz factor I (prothrombin) @il
half-life Wugn AUty prothrombin time (PT) FeUsdta
13 factor Il ieTansviauvessiu TneAunfsgusyann

10-12 3w
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® Markers msvihauwesiuiReafusyuuta 1eud

= Bilirubin l@ann15@ane heme nAsuAnFvesinden tHu
unconjugated (indirect) bilirubin k&N gdu i
conjugate LLay’JSfJJ‘UE]aﬂPLugU conjugated (direct) bilirubin Tag
Total bilirubin = direct + indirect bilirubin

" aqundleun total bilirubin 0.3-1.1 me/dL, direct bilirubin 0-
0.3 mg/dL, indirect bilirubin 0.1-1.0 mg/dL

B Indirect bilirubin ﬁ]s@qsﬁulﬁaﬁmiam&JLﬁmﬁamﬁmumn
wiawdledusniayu nsvheuesiuunnses vl conjugate
Taila

" Direct bilirubin %zj&sﬁmﬁaﬁmiqmﬁwiaﬂfﬁ vilsudalaile

Faeavundululunseuaiien

Renal function test

o nsUszliumsvhauvedlnazidunsmsnsinisnsesadla
TneUszan (estimated glomerular filtration rate; eGFR) Gt
9a183T LU NSk inulin, A1544 radioactive tracers (WU
Chromium-51) #58A1SANWIEIAN creatinine clearance AR
q Faustarifarlianuuluglunmsvhuesnsnisnsesedle
wansnaty lufitagnanie Crockroft-Gault formula, MDRD
formula wag CKD-EPI formula

® Blood urea nitrogen (BUN) uay creatinine (Cr) luiden 1Ju
indirect markers fitagyiiunensviauvesle Imﬁwsqqsﬁumﬂm

Unf Wen1sviuvedlaanas Iy creatinine 1w prodrug Miiin
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NNFEALVDINAUTD waTupanniala wia creatinine Tuidan

49 0arvieufsnsviauvedlnanas Jsdueenlitiey

BUN Un@fa 7-20 mg/dL
Cr Un@luanefe 0.7-1.3 meg/dL
Cr Un@lumnegefe 0.6-1.1 me/dL

A15ATUI creatinine clearance gl Crockroft-Gault

formula aglgvinune GFR wazduseleytlunislausuruinensniy

vl Fansanuasiansilidudeu lnefidaden

Weadasldun 818, serum creatinine, e wavintin Tdanshe

CrCl = (140-age) x ideal body weight x 0.85 (if female)

72x5Cr
Ideal body weight (IBW) fnadaeiinsuiniuimindmu
ffigaAu 60 i (152.4 wu) 10 2.3 Alandu sle 1 17 Favn
wUasdugaulu v, (1 ih = 2,50 w.31) alFaunsddsil

O Males: IBW = 50 kg + 0.91 (#3ugs cm - 152.4)

O Females: IBW = 45.5 kg + 0.91 (dugs cm - 152.4)
{iftenugs 60 T (152.4 w1 azdhimidn 1BW 7 50 kg Tugfse
wag 45.5 kg lugmde ﬁqﬁuﬁﬁqqﬁaaﬂdwﬁ TUUIMINITAIUIN
IBW %18186uIn1g ﬁniuﬁﬁﬁt.%ui% Baseline Method laufn
NNAWES 60 2 ewin 50 ke = 0.833 kg/‘ifa NP =
45.5/60 = 0.758 kg/i (1 2 = 2.5 %)

O Males: IBW = 50 kg - 0.833 (152.4 — &ugs

cm/2.54)
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O Females: IBW = 45.5 kg - 0.758 (152.4 - daugs

cm/2.54)
wntmtinese (actual body weight: ABW) f#snin IBW
sl minesslunsiua crcl
Qﬂaaﬁﬁﬁmﬁ’ﬂﬁammdwﬂﬁ (obesity) 8131% 40%
adjustment factor Tunseuanimdn Tnemndwinasdien
11nA11 ideal body weight 1AW 20% A35L% adjusted body
weight (ABW) Tunisduan Crcl Gaflgnsde

AjBW = IBW + 0.4 (ABW - IBW)
Qﬂwﬁﬁﬁmﬁﬂﬁ?mfhﬂﬂﬁ (Frnn 1BW) wleldimdnassluns
AL vwugilvinuan CrCl filéisne adjustment
factor e 0.69 (nglsigasrnileind serum creatinine 9zAn
nivseaend 1)
TugUaegeeny funeuugtliuiuan serum creatinine 19
Wu 1 mﬂﬁwadé’ﬂwﬁmdw 1 flesnmnldandidessuan
9197iAN CrCl ’ij’iﬂ’jﬁ?llﬂ’,]i‘\]mﬂu winuImstadu 1 019
Wliadfisnalddosnitnnunduads Selduuziliinnsta

LAYAINATD

® n15AUI eGFR 1ng35 modification of diet in renal disease (MDRD)

formula a¢l4tade 6 agreunAmwIns lawn serum creatinine, BUN,

albumin, e, Wewd uavere lngldanseie

eGFR = 175 x SCr®* x Age ™™ x BUN*'" x Albumin®** x
0.762 (for women) x 1.180 (for blacks)
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v deldfidhinunieades Ariidualléain MDRD formula
o1eiAuaslugiieu vieguiuaidludine
® n1sAmuial eGFR lagly CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration) formula fWaunFulud 2009 iel¥iauuiugannnii
MDRD formula IWEJLQW’WSLUD:\JI’ﬁﬁ GFR > 60 mL/min per 1.73m’ Iﬂﬁﬁqm‘i
il
B eGFRer = 141 x min (SCr/Kk,1)* x max(Scr/K, 172 x
0.993"¢ x 1.018 [if female] x 1.159 [if black]
[lo Scr = serum creatinine (mg/dL), K = 0.7 (Me9) waz 0.9 (¥18), oL = -
0.329(e9) waz -0.411 (¥18), min = minimum of Scr/K or 1, kg max =
maximum of Scr/K or 1]
@ souniinisld serum cystatin C Tunsvhunednsnisvhauvests Fadu
Wsfuftad1991n nucleated cells vhuthiidu protease inhibitor Tusnene
08 cystatin C azgnnsedliegadaseiiu glomerulus waglifinansenuves
A wandaile sidelend Sudetazshunemsvheuedaldusdugind
creatinine
® KDIGO 2024 Wuz1i1n Iupﬂwgﬁlﬁm@iaiﬁﬂiméa%’ﬁ 194 creatinine Tu
MMIUTENIUBATINITNTOWOILA LAMINENNTALY cystatin C 1A wugtld
1% creatinine 593U cystatin C Tun1suseaunisyinauesla (CKD-EPI
eGFRcr-cys)
" eGFRcr-cys = 135 x min (Scr/K, 1)® x max (Scr/K, 1) x
min(Scys/0.8, 1)%°% x max (Scys/0.8, 1) x 0.9961"
x 0.963 if female
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[ile o = -0.219 Wid9); ~0.144 (118) K = 0.7 Md9); K = 0.9 (¥18) min =

minimum of Scr/K or 1, k¥ max = maximum of Scr/K or 1]
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UNN 2 Cardiovascular Disorders

® Cardiovascular disorders LﬂuﬂdmISﬂﬁLﬁmﬁaqﬁummﬂﬂﬂﬂﬁmmszuu
Taieuladin 9 World Heart Federation s muaiadeideslunisiin
Tsaalauazvaonidenlised
® Nodifiable risk factors wiotladnidssiivsuiuasuls Taun
" Julseeuiulading
. quyﬁ
= Julsawumnu
= sjpeniiaeniey
" SyUssmuemssnanluiudush Tdunsud waglieey
Suusemuen waldl wazlan
» Julsalvdulubeniinuni
n Fwniuntesiu Tnedmsu Asian population fn15UszLIU
bodyrnassindex(BNM)ﬁﬁﬁ
m geseuan BMI = 1wt (ke)/daugs (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 wiatladaidssiivsuiuasulals Toun
" 91y (W18 > 55 T, %eld > 65 U)

B e (A ediAuEsININAILNAREN)
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" Yszdhgfaensuialspilauaznaonidennowissunis (e <
55 U, nede < 65 )

® Metabolic syndrome Lﬂuﬁwﬁaﬂﬁdﬂfjummﬂﬁﬂﬁﬁmﬁ’ummmmmfg
pnsuFelsndauasm SaduarudsstelsaiFesuing lasamylseiile
uazvaenlion lneasAnsnng o Ladualildinael “Harmonizing the
Metabolic syndrome” Fefimnuiinunfiognetios 3 Tu 5 Foseluil

u E“huamﬁ (Ine wnnedls ¥1esUL02 > 90 cm, 79 > 80 cm)

B Triglyceride > 150 mg/dL

= HDL 918 < 40 mg/dL %9 < 50 mg/dL

" Blood pressure > 130/85 mmHg v3eld1inwieg

" Fasting plasma glucose > 100 mg/dL w3alaeninuyies

[ Hypertension (HT) ]

® Lsapnusiuladings wiadu 2 wila laun
" Primary #38 essential hypertension Lﬂu%ﬁmﬁlﬁiwﬁwmmmmﬁﬂ
fuanetiadeiiioatos flhednlngnit 90% andusinil
®  Secondary hypertension Lﬂumﬁﬂﬁﬁmmammﬂiﬁﬂﬁlu Taun
chronic kidney disease, pheochromocytoma, Cushing’s
syndrome, hyperthyroidism, hyperparathyroidism, primary
aldosteronism, pregnancy, obstructive sleep apnea (OSA),

coarctation of the aorta



We15d35INe

[ ] 1ngms BP = CO X TVR

BP = blood pressure
CO = cardiac output

TVR = total (peripheral) vascular resistance

® iy Yadendwmarilinnuduladiniiiugadu Aetadeiiuysunn

\Eaneona1NItIla (cardiac output) WazAURIUBIaDALEDR (vVascular

resistance) F9l@wn

Neurohormonal system #A953UU renin-angiotensin-aldosterone
system (RAAS), natriuretic hormone, hyperinsulinemia 18NS
¥euresEUUETINARY ‘\]5Lﬁuﬂ’]iaﬂﬁf’]LLagLﬂaaLLﬁﬂé’U Jaiiu
blood volume vil¥iiia cardiac output wazinnsvas
catecholamine %113 vasoconstriction 3y vascular resistance
AMURAUNFAYBY central nervous system (CNS), autonomic nerve
fiber, adrenergic receptors, baroreceptors G?jdLﬁ;Jﬂ’liﬁN’mﬂJm
sympathetic nervous system 2zl cardiac output Lay
vascular resistance L‘Wlw'ﬁyu

U1 vasodilating substances #i vascular endothelium 1
prostacyclin (PGl,), bradykinin, nitric oxide

o vasoconstricting substance LU angiotensin I,
endothelin | VT’]SLﬁL‘WIM vascular resistance

nslesu sodium Fisniuly ¥iliAn fluid retention S

blood volume waztityl cardiac output
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" 158 intracellular calcium fisnniiu ¥iliAn vasoconstriction 3
\fial vascular resistance

. EnLLazaﬁﬁLﬂummaﬁﬂﬁmmé’fﬂaﬁmqq 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 57389 vasopressors and
inotropes 74 9 LW epinephrine, pseudoephedrine,
phenylephrine, isoproterenol, vasopressin, norepinephrine,

dopamine, dobutamine

21N1TUALIINITUEA
o fUwdnlnglaifionns
® ;[Ugunesgenationsvedlsaunsndou (WU 8oULIIRTN stroke, Wiy

wousulila 910 heart failure Fadulsrunsndouves hypertension

195N

® luniisdelauilazd198an1ssnwainuuImawessenaAansgowsniy
2025 uazUszinalned 2567
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® The “2025 AHA/ACC/AANP/AAPA/ABC/ACCP/ACPM/AGS/AMA/
ASPC/NMA/PCNA/SGIM Guideline for the Prevention, Detection,
Evaluation, and Management of High Blood Pressure in Adults”
. szqizé’ummé’fﬂaﬁmqaﬁﬁaﬁ(Lﬂuﬂamﬁ’uiaﬁmﬁi’masiwgﬂﬁaqﬁ
anuneIuIanse in-office BP uagliinay SBP 130 DBP Allaan

PRI WN AazTunUA)

BP category SBP DBP

Normal <120 mmHg  uay < 80 mmHg
Elevated 120-129 mmHg uag < 80 mmHg
Hypertension

Stage 1 130-139 mmHg %39 80-89 mmHg
Stage 2 >140 mmHg EG! >90 mmHg

" White-coat hypertension vsnefansdlil vingdidslsiinelsiuns
$nw1n office BP 1§ > 130/80 mmHg usl < 160/100 mmHg ile
lUTpmnuaulafinuenaniune1uia 1y ambulatory BP
monitoring (ABPM) %38 home BP monitoring (HBPM) WuA21LAY
Tafnsndn 130/80 mmHg wasnuin white-coat HT lalidssaudls
deatunanssie CVD Fsenadslidesine uidnia office P 14
160/100 mmHg Fuliausiusn aslasuen

o) iﬁi%’Uﬂizmumammmé’fﬂaﬁm&uiLLé’aLﬁmmawf%L'%sm
white-coat effect

o  dwadayaieiuanuidsswainisialsailamnly

$n¥1 white-coat HT LLaﬂiJ'mU@iJ white-coat effect
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®  Masked hypertension s18fis 3a office BP 16l 120-129/<80

mmHg W# out-of office BP > 130/80 mmHg
o) Q‘ﬁ'%’UﬂizmumammmﬁﬂaﬁmgLLﬁ’JLﬁmm’gwf%L’%sm
masked uncontrolled hypertension
o dHwedeyaierfuussleviivesnisinu masked HT uag
A13AIUAL masked uncontrolled HT

" Jwminglunishwilsaanuduladingsde BP < 130/80 mmHg i
Postumsiialsailanazvasniden wagmndululams < 120/80
mmHg

" g4 ﬂfjuuﬁﬂﬁtﬁu 1°" line 1gin angiotensin converting enzyme
inhibitors (ACEls), angiotensin receptor blockers (ARBs),
calcium-channel blockers (CCBs), thiazides/thiazide-like
(indapamide, chlorthalidone)

® msinwilnensuiungAnssudiivanguinisananuiadinle eun

" andwminlnenissifaueasiuazeanmdinie Fansantmiin 1
Alansu avanmuaulafinaslauszann 1 mmHg

= Sudsemiue1msiuu DASH (Dietary Approaches to Stop
Hypertension) fie in mals! &2 Sayfty WlednSlusiush wanides
oI thdna iedniRndu Wudu

" SdennsSulsenu sodium LAy 2.3 ¢/day wnlululaaissada
laitfu 1.5 mg/day

" fiunssudsennu potassium 91n01913 (0 waldl) Tnelwldsu
Usgunad 3,500-5,000 me/day (Wnualsd 4-5 dau & potassium

1500 &4 > 3,000 mg) enviugUae advanced CKD fifpase s
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" 99nA1aINIBLUU aerobic exercise %39 dynamic resistance 90-

150 wiinedUn1y 38 isometric resistance (flaTu 4x2 w1

N 1 w19l 3 seuneaUAIN)

" puARNgAIUASEN LYY 1IaNnT auluay

" diinnnshuweanesed Juieliiiu 2 drinks/day wazdmadliiiu 1

drink/day
[1 standard drink = 14 g pure ethanol = 1§83 1 ns¥Uas (8% ethanol) = Tl 150 ml

(15% ethanol) = Wa1v17 45 ml (40% ethanol) 1ag1 standard drink wfiag reference

waneneiiu Tngegluie 10-14 ¢ pure ethanol]

o

" JiApn1sANALWEY Ueenin 300 me/day

" syenvibinnudulaings loun

O

Decongestants (phenylephrine, pseudoephedrine) 11
?L%ﬁgazéu’uﬁqm (ﬂu‘ﬁl uncontrolled HT IﬁLg‘&Jd)
LgﬂﬁﬁguLLW‘i WY Ma Huang, ephedra, St. John’s wort,
Black licorice

Ao Corticosteroids, NSAIDs wazd1in paracetamol L
U 4 g/day

Ao antidepressants (131 MAQIs, SNRIs, TCAs) lag919
14 SSRIs W

A atypical antipsychotics (144 risperidone,
olanzapine)

14 estrogen low dose (EE 20-30 mcg) %38l progestin
only pills, IUD unu

Lammﬂmﬁ cyclosporine Tngeadsudu tacrolimus
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O 13U « fifualdun angiogenesis inhibitors (1
bevacizumab), tyrosine kinase inhibitors (11 sunitinib),
CYP 17 inhibitors (U abiraterone), androgen receptor
antagonists (19U enzulatamide)

® szaumUAUlaTin (office-BP) dNSULSUNNTSN®IAL880

sEauAUAUlaRn A155n1N 81

Stage 1 (> 130/80 mmHg) | - 3uennsdl clinical CVD | 1den 1 ¢ NNGUMAN
(CAD, HF, stroke) #1303 -thiazide diuretics

DM, CKD #3® 10-year -long-acting di-CCBs
CVD risk > 7.5% (4 -ACEls

PREVENT Tunnseuaay) | -ARBs

- ATl risk < 7.5% L3uEn
dloufungingsu 3-6
Wouuads > 130/80

mmHg

Stage 2 (> 140/90 mmHg) | 13uen @onyn 2 @ L
-ACE/ARB + thiazide
-ACE/ARB + di CCB

. ’Luummaﬁ‘[,%’ PREVENT (Predicting Risk of cardiovascular
disease EVENTs) 10 risk score Tuaflunisuseiiiu 10-year risk Tu
nsiialspila

® n1sidenlden
" Stage 1 HT: Lﬁaﬂi%mﬁﬂmﬁmﬁdmﬂﬂajmmﬁialﬂﬁ”lﬁu,ﬂ' thiazide

diuretics, long acting dihydropyridine calcium channel blockers
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(CCBs), angiotensin converting enzyme inhibitors (ACEIs),
angiotensin receptor blockers (ARBs) iietlasiu CVD

o m35uld thiazide %30 thiazide-like diuretics {ugausn

Imglaniy long acting 19 chlorthalidone
o limsld beta-blockers (88s) Wusisusiudliflsavla
S7UAY (19U coronary artery disease, heart failure)

o wneuanusulild Wfinvuneuaziinedidy
Stage 2 HT si30f{fiil BP gendnuimang (SBP > 20 mmHg, DBP >
10 mmHg) ien 2 filegauaznguiu Tasnsidenedilisuiu
msdushiiduds compensatory response Uae 13U LU
wini3uld thiazide mﬁm‘izé’ju renin-angiotensin-aldosterone
systern 115 add ACEls w3e ARBs avtauannusulafnldie
wazasldo vy inasegluisinien (single-pill combination; SPC)
nslisnguoongrslndifsstusiuiuenavinlénsdidu thiazide
diuretics, K-sparing diuretics way/wse loop diuretics saugan1sld
dihydropyridine + nondihydropyridine CCBs fionaanunsalw
sadulagunu
Tainasld ACEIs+ARBs iesannldnatios wazifefivinn wWuenain
hyperkalemia, renal toxicity
laimasl4 ACEls 458 ARBs 211U renin inhibitors Ly aliskiren
\losanifia cardiovascular wag renal risk
A (black patients) 1desseniaiin angioedema uarloain

ACEls 1nnninauiild muse ARBs leunnnin) enimsidenldtuau
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gndunadanusnlaunn thiazide diuretics w38 CCBs w3ali

hydralazine/ISDN nsel heart failure (class lll-V HFrEF)

® N3LHENYIEINTUNIZAN 9

ANty

a a v
gfindsiaenly

Ay

-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 ejection

fraction (HFrEF)

Aemudl euidelines HF wuzih Taglsk BBs, ACEIs, ARBS,

ARNIs, aldosterone antagonists, diuretics

Heart failure with
preserved ejection

fraction (HFpEF)

% diuretics 58l volume overload

-9 ACEls, ARB, BBs Lﬁamuaummé’u‘laﬁm

Diabetes mellitus

-Diuretics, ACEls, ARBs, CCBs

-n58i8 eGFR < 60, albuminuria 813 ACEls %38 ARBs

Chronic coronary

disease (CCD)

-1 BBs, ACEIs, ARBs

-ndaladlsl goal wawdadl angina T add dihydropyridine
CCBs

-8aladlsl goal wazldfl angina 1% add dihydropyridine
CCBs, thiazides/MRAs (mineralocorticoid receptor

antagonists)

Chronic kidney
disease (CKD)

-8 albuminuria (> 300 mg/d %3e > 300 Mmg/g

creatinine) T ACEls 115819 ARBs nsginusia ACEIs lalla
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anuae giin25iaen Y

-0l albuminuria 19 first line medications @A

thiazides, ACEls, ARBs, CCBs

Secondary stroke | -Gagldsnw HT snreu Tisulkedu

prevention (neisu | -gdsldinesne HT wirew AIsi3uenmn BP > 140/90
Thflowdustroke > mmHg

72 hr 913w nisiuseleveilunistestu recurrent stroke léuA ACEIs,
81115 wazd stable | ARBs, thiazide diuretics

neurologic status

sy TIA)

® 910 RCTs wud1 81 5 nguldun thiazide diuretics, ACEls, ARBs, CCBs,
BBs fUszavnmlunisiesiu cardiovascular disease (CVD) ey
placebo lugUae HT usian systematic review wag network meta-
analysis Wui1 BBs fUszAnSnniosiigalunistiostiu stroke waz
cardiovascular events Sumzﬁﬂ’mfjugu 5 T effects lirpanariu (aldaag
14 BBs Wususnlunissnwn HT 7liilsasn wilit BBs Weillsasudu
cardiovascular diseases L myocardial infarction, heart failure, atrial
fibrillation tJudu)
® n1shensinw (resistant hypertension) wnedadesinislden 17 line 3
fudianuaulalle (Wu ACEI w3e ARB + thiazides + di-CCB) Aa5Lii
81 MRAs (11U spironolactone) 19131

" 0l MRAs Talle enaudia amiloride, BBs, alpha-blockers,

clonidine, hydralazine
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" fidsnuanuiulaialdldudldeegranungauvsenueinis
Pravdeslalle (SBP 140-80, DBP > 90) wawdl eGFR > 40 mL/min
919vNFITaeduUsEEm sympathetic Sounasnalianla (renal

denervation) $affunsuungFnssuiietisaluauAusulain

Hypertensive emergencies and severe hypertension
ﬂuﬁﬁ‘laﬂé’ﬁg\ﬁﬂsiﬁLLaslailﬁLﬂu stroke)
® fan1dl BP > 180/120 mmHg (lALLSEN hypertensive crisis)
® Liualu 2 Usziam
" Hypertensive emergency 3 BP >180/120 521U target organ
damage (heart, kidneys, brain, eyes) L encephalopathy,
intracranial hemorrhage, acute left ventricular failure with
pulmonary edema, dissecting aortic aneurysm, unstable angina
" Severe hypertension & BP > 180/120 uelsifl acute target organ
damage
® Hypertensive emergency 7iftadu97u Wy acute aortic syndrome,
aortic dissection A3aa SBP 191 < 140 mmHg (< 120 Tu aortic dissection)
meludaluausn (gl IV medications Ly nicardipine, nitroglycerin)
" dunngiildfidadesiuding ais SBP asliiiu 25% ananudiy
sy anelunan 1 93l (aee1alsd IV vwde oral medications)
" gintuasande < 160/100 mmHg lu 2-6 Falussiosn

" Lazanaddy < 130-140 mmHg sz0ine 24-48 Falaadaly
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® Severe hypertension (1138 hypertensive urgency i) laigndudesan
Ausulainatee9TIngd Lwims%’mmimuqmmué’ﬂaﬁﬂﬁﬁﬁu uay
Shwwuugheuents

® yillfusslu hypertensive emergency léun

® Nicardipine (#l#lu advanced aortic stenosis)

" Nitroglycerin llan1znsel acute coronary syndrome wag/1se
pulmonary edema Tiinaslluauldaid volume depletion (i
21a7)

®  Sodium nitroprusside 819197 lALAR cyanide toxicity VLf?ﬂu;:\Tﬁﬁ
anandesléiun malnutrition, hepatic impairment, Q"ﬁ'ﬁﬂ
cardiopulmonary bypass %38 hypothermia

" gdu 9 FWUU IV infusion L clevidipine, hydralazine,
esmolol, labetalol, fenoldopam, enalaprilat

B guuU oral vllneangMdEU WU captopril, clonidine, labetalol

anudulafingdlundesnsss

L] I@Bﬁ?iﬂ%@df%ﬂﬂﬁﬁﬁwﬁ mean arterial pressure angag 10-15 mmHg
Fafugidu mild hypertension aguds enafissfuaudulafinunfuarli
ADINTETIUNITI NG

® a1z hypertension lungjadnsssoraieatosiuny preeclampsia 39
il placental dysfunction vilitiin endothelial dysfunction way
vasospasm ftheorafiornsdnls derililestiueinsdnde magnesium

sulfate
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° Lﬂm«ﬁmmﬁuiaﬁmqﬂuwﬁﬁu’msiﬁ (ACOG criteria)
®  Hypertension in pregnancy: BP > 140/90 mmHg
®  Severe-range hypertension: BP > 160/110 mmHg
° ‘U'ﬁxmwuadmmﬁuiaﬁm@ﬂuwﬁq&u’mﬁﬁ
®  Chronic hypertension: fn1sm579MU SBP 140-159, DBP 90-109
nNowegAssa 20 dUam
B Gestational hypertension: ﬁmmﬁu‘iaﬁmq& (BP > 140/90)
Preeclampsia: gestational hypertension if proteinuria 139
organ dysfunction
Preeclampsia superimposed on chronic hypertension: s
preeclampsia Finrousansss sidednssslalte 20 dUai
o hmnemnusuladnlundeinsssnsdidoundufiosni 160/110
mmHg nelu 30-60 W
® nsdl chronic hypertension asldeifieliszdunmuiulafntimanes
N1 140/90 mmHg
® nANAY diastolic quﬁu 110 mmHg andBIreNsinnzsnaen
neaufun (placental abruption) wagysnliidulala
® NAUAY systolic gufin 160 mmHg 11sA1@1AARNIZREABN Y
g4 (intracerebral hemorrhage)
® 1714 first-line Ao Methyldopa ussfnyinlgtaefionnisiilesd
® Alternative i Labetalol w39 BBs §du 1y Nadolol, Metoprolol

(anv3u Atenolol), Prazosin, Nifedipine, Hydralazine, Clonidine
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v
o °

® F1%sun1E hypertensive crisis Tungansassnty wustilg Iv

labetalol, hydralazine #%® nifedipine

® yunegnldusdmiulsnauiulaiing

ﬂi‘jll&l’] YULATVUINYN

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 Spironolactone 25-50 mg po OD
antagonists; MRAs)

Beta-blockers Propranolol 160-480 mg/day po WUl 2 A%
Atenolol 25-100 mg po OD

Metoprolol tartrate 100-400 mg/day po s
% 2 afs

Carvedilol 12.5-50 mg/day po wUslw 2 ﬂ%ﬂ
Bisoprolol 2.5-10 mg po OD

Angiotensin converting enzyme | Enalapril 5-40 mg/day po LUSl# 1-2 AS

inhibitors (ACEIs) Captopril 12.5-150 mg/day po wuslsi 2-3 ass
Angiotensin receptor blockers Losartan 50-100 mg/day po WUl 1-2 A%
(ARBs) Candesartan 8-32 mg/day po wusli 1-2 ade
Dihydropyridine Calcium Amlodipine 2.5-10 mg po OD pc

channel blockers (DHP-CCBs) Manidipine 5-20 mg po OD pc
Lercanidipine 10-20 mg po OD ac

Non-Dihydropyridine Calcium Verapamil extended release 120-360 mg po
channel blockers (non DHP- wusli 1-2 ﬂ%ﬁ
CCBs)
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YULATVUINYN

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 LLﬂﬂlﬁVJﬂ
6-12 dlus
Clonidine 0.1-0.8 mg/day po WUl 2 ﬂ%ﬂ

Direct vasodilators

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

Direct renin inhibitors

Aliskiren 150-300 mg po OD

® Yy A ildUsed U hypertensive emergency

qGHER

YULATVUINYN

Dihydropyridine Calcium
channel blockers (DHP-CCBs)

Nicardipine 5-15 mg/hr IV infusion, U5
mg/hr Wiufles 2.5 mg/hr ¥)n 15-30 U7 (max
15 mg/hr)

Feghadda: Nicardipine 1:5 IV 25 mg/hr
titrate 12 mU/hr g 15 min (max 75 mU/hr) Wi
dnlvgyfeududi rate 5 mUhr uag titrate oy
3 ml/hr

[A1981915ANUIN max rate LU nicardipine
1:5 (Img/5ml)

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

Nitrates

Nitroglycerine 5-200 mcg/min, iuflaz 5

mcg/min 1N 5 WM (max 200 mcg/min)
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F0en9Fds: NTG 1:5 IV 2 mU/hr titrate 2
mU/hr g 5 min (max 60 ml/hr)
[f9819N13AUIN max rate 1Y NTG 1:5
(Img/5ml)

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

Sodium nitroprusside Sul¥ 0.3-0.5
mcg/kg/min; Winftay 0.5 mcg/kg/min (max
dose 10 mcg/kg/min)

[f9819n15A1I max rate WU sodium
nitroprusside (0.2mg/ml) Qﬂwwﬁ'ﬂ 50 ke
max rate = dose/conc. =

(10x50/0.2)%(60/1000) = 150 ml/hr]

Beta-blockers Labetalol 10-20 mg IV bolus in 1 min, then
10-80 mg g 10 min (max 80 mg)
738 load 10-20 mg IV bolus, then 1-3

mg/min IV infusion

® uumninsinulsaaruduladingdluvufianaly w.e. 2567 vea
Uszwndlne
" matsdeinduanudulaings inrsanainnisiaanuduladinlu
anune1uIa smdun1sUTzIdunsl target organ damage (TOD),
cardiovascular disease (CVD), diabetes mellitus (DM) wazdl high

CV risk (10-year Thai CV risk score > 10%)



