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‘U‘Vl‘ﬁ 1 Introduction

[LLu'Jﬁﬂé’mmiU%mamamé’f%niiu]

e msusuamandunssuluanusuieveureindunsaenislden
e liAnuadwsvnanddn (clinical outcomes) duazthlugnisiii
ANl Fenadndianduldin

" ganlsa
" AdAnTaUIIINIDINTS
" gzgonisanfiuluvedsa

o Aynssuiieliliundamaawsvnaddnlaun Aanssundanisiulgm

£
v

iAeafiuen (drug related problems; DRPs) #4u

" asdumiymiiAestuen

- miﬂaqﬁ’u{]aymﬁL?{mf‘ﬁ’umﬁé’ﬂajLﬁmﬁﬁu (potential DRPs)

" msudladymilienfueniiintuuds (actual DRPs)

o Jywiliieatueiléun

= LyilgFunisshwsaeen (untreated indication) 1y lailesu
gunlun1y hypokalemia, lildsuenn1ie anemia 1u
i

" Sueniilivangan (improper drug selection) LU L&an
&1 beta-blocker iHususnlunmsanaruiuladinlugioe
Alaifllsaswdu aldesafuwumensdnulutiagdu Wy

£

AU
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" LiilFFug19rnanmagng 4 (failure to receive drugs) ¥
wnesmiansigaelllviarsadiolunsldon wiens
HEuERAAIdNTY nsuSseRawatn Wudu

" %ummqaﬁaﬁ’nﬁﬁlﬂ (overdosage/ subtherapeutic
dosage) 1wu lsifinsusuanvunelugthedisimshay
voslpunnsos Wusy

" AnenisldfieUsyasAannen (adverse drug reactions)
WU 199ARIINNITWHE ViR ngrEaLndYiven
Y98N

" ARdUATNe81381IN9en (drug interactions)

Y 1

" (dendilaiideuddd (drug use without valid indication)
nsuiuamaadunssiiu gailiAeununtssnuivensaniian
dmsuiiine Tnefilsisnadenldenmuman IESAC deil

" | = indication Aensidenltepudeuddimnzauun

e

" F - efficacy donldeniidiussavsawanundn evidence-

based medicine

" S = safety Wonldundidenuvasnde

" A = adherence Wonldeniigihelinnusamiiolunsli

" C - cost onldniinmauiea
wennd lumsufuRnuiundunssuediniy ndunsasiiesd
m3iFedlsn MsulanansiesUfRng uasnansIasenese

Frzilugnsdenliouwasfinmunisldonldesiumngay
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[mswﬂawamfmmaﬁmﬂﬁﬁami ]

o dydnualnfevldlunisileudransiamaiesdjiinisludseine
e Wisanuazanluniseudusiad

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

Hb WBC Neu BUN\WNa | K “Ca
Hct plt Lym SCr” Cl IHCO;> PO~
Eo Mg

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

BUN = blood urea nitrogen, SCr = serum creatinine, Na = sodium, K =
potassium, Cl = chloride, HCO;'= bicarbonate (Weases1eaudy total

carbonioxide; CO,) , Ca = calcium, PO, = phosphate, Mg = magnesium
Liver function test (LFT)
Prot: Alb| DB | AST iALP
Glo' TB 'ALT
Prot = total protein, Alb = albumin, Glo = globulin, DB = direct

bilirubin, TB = total bilirubin, ALT = alanine aminotransferase, AST =

aspartate aminotransferase, ALP = alkaline phosphatase
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o W 4

o dydnualu1eeLuu electrolytes UNNATIDNALINSLTBUAGU

e vseTnEuliaAsy (WULANINUIYN) S8 ImIsALaTanLe

Feenaedunaiiguiuarunfivelviulanaliegsgnaes

Na| K ~ BUN Na | K
cl 1 co,N scr cl lco,

Complete blood count (CBC)

o Junis@nwduudiniben Jssznoumeindnund Waden

Y77 Laznanden loun

Red blood cell study
® Hemoglobin

n (JuaUadeSunames hemoglobin lunsyuaidon wiedu
nSuraUsRsIden 1 103ans Feuunedemnudududy wiv)

" aUnRlumnede 13.8-17.2 g/dL, Tundede 12.1-15.1 ¢/dL

" yuAdniUnalulsAlafinans (anemia), Insesngesluug
(hyperthyroidism), siuwda (cirrhosis), Ngaysdeidon (blood
loss), NM5ldanstnannAy (high fluid intake) FslUidoa19mIu
Wudy, uaznsiansss (pregnancy)

" gudginiunflunmedeidendu (erythrocytosis #3e

polycythemia Fufnanlunszgnasadinionunninund) uas



(12]

Amziidesnseendaunnning laud Iﬁﬂﬂamqu‘?uﬁya%’n
(chronic obstructive pulmonary disease; COPD), #ilaay
(chronic heart failure ;CHF), LLazﬂuﬁmﬁwuqmﬁqa

Hematocrit

»  Judndruvendadonunsietnden mnednisanu3unssu
veudadonunadueddudilodisufuusinasideniimun
(Befiwanannogie)

v ledidenunduudineidld ssdiuduidudadonunssn
wiuweunusgdIua1IvemaannAad (158N packed cell
volume; PCV) @3 hematocrit agvaneaadendaut

" Arun@fAe 98 40.7-50.3 %, N9 36.1-44.3%

" gademniunfesduiusiunnaiaunfiduie i
hemoglobin

Red blood cell count

 Fumsduswoudaden Tuiden 1 aas

" aunflune 4.4-5.6 x 10" cells/LuazTumgs 3.5-5.0 x 10
cells/L

= Anndnundinululafineng, systemic lupus erythematosus
(SLE) durasninunddnnulu polycythemia, nstaulnlvd
(burns), Msoonfdsmemnniiuniuasauiiotduoguugiugs

Reticulocyte count

» (Julsinadindenunsndeudlodisuiudindenun s

" aun@fe 918 0.5-1.5%, il 0.5-2.5% Ued RBC
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Avnniuninululsalaingnainnisviasigman (ron
deficiency anemia), Iaﬁm*mmn"l,mﬂigamﬂa (aplastic

anemia), 1811319311590 intrinsic factor Tun139e9adl

a a

Aniud 12 Tumadue s (pernicious anemia), lsafaLge

159549 (chronic infection) kagn1slasunIsSNEIRIENsANSE

(radiation therapy)

MCV 88910 mean (1a@g) corpuscular (1ad) volume (Usuns)

Julsumsdeveadadonuns (1 Weaeiivsinasussanm
wihle) e dusdlngns (fL)
MCV (fL) = Hct (%) x 10
RBC x 10'%/L
AUNFAAD 80.0 - 97.6 fL

Aganinunivarindadendvunnlng
(macrocytic/megaloblastic) Wulu megaloblastic anemia
91NN599 vitamin B12 130 folic acid 1udu

) | a X e a a < . .
ARINIIUNG Ustindadenlasiivuinidn (microcytic) wulu

microcytic anemia LSlj'u%’mmﬁ‘mﬂﬁw]méﬂ (iron)

MCH 6997 mean (&) corpuscular (198@) hemoglobin

" ynede dnineaeues hemoglobin Tuidiaden (1 win wiin

Uszanauile) wheduilnniu (pg)
MCH (pg) =_Hb (g/dL

RBC x 10" /L
AUNRAD 27-33 pg
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THuanAnuduvesingan 10U normochromic (BUnf) vi5e
hypochromic (#2714071Un#A) %38 hyperchromic (@30
Una)

AgvseiNIUNFBs U WA UNTalves hemoglobin

MCHC 69911 mean (@f8) corpuscular (ad) hemoglobin

concentration (AMULYUTU)

wneds pnududunisvedlilnadu Tudaden 1 e wa)
MCHC = Hb/Hct x 100

AUNRAD 31-35 g/dL

A MCHC #indnunfi Uadias microcytic anemia @ulu
megaloblastic anemia 8123iA1 MCHC Unile

A1 MCHC asndruniinulunnzdindonunsUasiugnssy
(hereditary spherocytosis), Iﬁﬂmaﬁuqﬂismﬁﬁmm%ﬁﬂLﬁm

\donuasguifen (sickle cell disease) 1udu

RDW ga31n red cell distribution width

Uefimuainanevesgusarmnnvedadenuas

' ad

AunNAAD 11.5-14.5%

AgendnUng Uaddamsiidindonsunndnte ngithe 2y
U1 919019 Yeduiuegdnnuly pemicious anemia
Anisocytosis Ustmnadiinaueveswinadiniden Tnefdia
FonsuIu 25% SuwieRaunid agsieaudu 1+, 50% = 2+,

75% = 3+ uay 100% = 4+
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" Poikilocytosis Usinuadnatevesgusdaion 81951891u

W 1+, 2+, 3+, 4+ wunu

White blood cell count

AUARRAD 4,000 — 10,000 x106 cells/L #nA1mInAI1 10,000 9%

v ¥
= a

3on73 leukocytosis Fasinsdiansatiagadn

Windenvnuuadu 2 Ussian laun

®  Granulocytes Juwiadid granule Taun neutrophil,
eosinophil, basophil

" Agranulocytes Wuwiiailiifl eranule Téun lymphocyte,
monocyte

msuentiuiwiuliadonsusazUssinnenatigesunens

AEVAUDIRITINEReAURRUNATIWANFeRUlE (Fond

differential white blood cell count)

Agranulocytosis (38 agranulosis, granulopenia) Hunmeditnng

ahadindenynuliniid eranule anas Tnsfinuanniigade

neutropenia 49199¢iauvnaANele 1wy propylthiouracil,

methimazole, clozapine Hudu

Neutrophil

" Arunffie 50-65% vas WBC

" §hgeutsun band form dusiianysaludiaziizusaes
ﬁamﬁaawmsm 39580 polymorphonuclear neutrophils

(PMNs) %139 segs (segmented neutrophils)
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AUNFAveY band form Ao 0-5%

Shift to left mneen1sil band form wnn31Und Yediaens
am%la, leukemia, blood loss

Shift to right Manedensil segs form wnTuAauni wenan
MIRadeLd 919iRaaN liver disease, megaloblastic
anemia Wag hemolytic anemia Hudu

Absolute neutrophil count (ANC) agtunsiulaniy
neutrophil 1ng

ANC = (%segs + % bands) x WBC

wn ANC fifnsngn 500 cells/mm® wietiesndn 1,000
cells/mm® usfiuwaliiufiazansasauiia 500 cells/mm® %
Usidenme neutropenia Saduusiunsindonuaiiaed
Ju39 (n3adladdl band form n13AwIn ANC agtianie %
neutrophil 11AUI)

FIUIU neutrophil g4 (ANC > 10,000 cells/microliters) f\]%‘ﬂﬂ%

'
< o

14 acute infection (¥ mﬂL‘fJUL%aLLUﬂﬁL%EJ), stress, gout,
leukemia, rheumatoid arthritis, thyroiditis, trauma, burns,
tissue necrosis, myeloproliferative disorders #509nELY1
glucocorticoids, epinephrine, lithium WHudu

377U neutrophil A (ANC < 2,000 cells/microliters) 8194719
f\nﬂmiamsﬁa, mmqwimjmmi, hematologic diseases,
autoimmune diseases #393Ne78U chemotherapy,

immunosuppressants Ludu
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Eosinophil

" drUnifie 0-3%

" {uau eosinophil g3 (> 500 cells/microliters; W3efAnLdu 5%
Lﬁ'aaugﬁd%ﬁmﬁamnﬁ 10,000 cells/microliters) wulunsel
parasitic infection, allergic reaction, cancer, collagen
vascular disease (191 rheumatoid arthritis, lupus,
scleroderma)

" 97U eosinophil i (< 50 cells/microliters) wulunsel
stressful illness, slucocorticoid therapy Hudy

Basophil

" Aunife 1-3%

®  q§1u7u basophil g1 (>100 cells/microliters) Uaidans
mauaumm’aﬁaLLUaﬂUaauLawwﬁ, allergic reaction, collagen
vascular disease, myeloproliferative disease (19U leukemia
¥iiasing 9), Varicella infection, Lagnasananiiig
(splenectomy)

" $1u3u basophil i1 (< 10 cells/microliters) 8191in2N
myeloproliferative disorders, allergic reaction, chronic
inflamsmatory disorders Hudu

Lymphocyte

= AUnffie 25-35%
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" 41w lymphocyte g1 (> 5,000 cells/microliters) wulunsel
chronic bacterial infection, infectious hepatitis,
lymphocytic leukemia, viral infection

" S1uau lymphocyte ¢ (< 1,000 cells/microliters) wulunsdl
chemotherapy, HIV infection (CD4 lymphocyte ﬁﬁaﬂ),
leukemia, radiation exposure, sepsis, n5lasu steroid Wu
Fiu

® Monocyte

" Aunine 2-6%

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

" §7U7U monocyte W (< 100 cells/microliters) wulunsl
acute stressful illness, aplastic anemia, leukemia LaznN13
175u glucocorticoids, immunosuppressants LLa

chemotherapy

Platelet count
® Thrombocytopenia 188l platelet count < 100,000
cells/microliters
u Lﬁfﬂmﬂﬂﬁmamma L bone marrow disorders,

splenomegaly, autoimmune disease, idiopathic
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thrombocytopenic purpura (ITP), disseminated

intravascular coagulation (DIC) #3981UN9U1A

® Thrombocytosis vanefidl platelet count > 350,000
cells/microliters
. mm{ﬂmm‘ﬁu secondary to severe hemorrhage, iron
deficiency, surgery, after splenectomy, malignant
neoplasms, chronic inflammatory diseases, recovery from

acute infection, vitamin B12 #5a81u19%4a

Electrolytes

® Serum Sodium (A1UnAazagluYae 135-145 mEg/L)

"  Hyponatremia azilo1n1sduau (confusion), @ (lethargy),
Fuavluan anui wazyAAa (disorientation), 40 (seizure),
coma amaueniu

O Hypovolemia hyponatremia 910 gastrointestinal
fluid loss 138 blood loss

O Hypervolemic hyponatremia 91n112% edema 114
9| 1w CHF, cirrhosis, nephrotic syndrome

O Euvolemic hyponatremia 310 syndrome of

inappropriate antidiuretic hormone (SIADH) %391

ST
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Hypernatremia ﬁmm{ﬂmﬂ
O Volume oy 11U 1.) osmotic diuresis 210
hyperglycemia, azotemia, mannitol, radio
contrast, 2.) diabetes insipidus, 3.) miﬁuﬁﬂﬁaa

o lesulwdeuainemsusegnunniiuly

Serum Potassium (FnuUn#Avzeglutig 3.5-5.3 mEg/L)

Hypokalemia azfionsmiladuindsng (arrhythmia),
ﬂﬁmﬁaéauwﬁd (muscle weakness), Lunze32 (cramping),
Tilauies (malaise), Vanndnanile (myalgia) Ialaedianvnan
N1959138Y, YI94Lds, hypomagnesemia #3091N81UNTLUN
Inanzendulaanengy thiazide wag loop diuretics
Hyperkalemia enaflenmsladu wladuiindony amgiin
NNTEATU potassium wnAull wseilanuRaun@lun1Tiu
potassium oen (WululsalaFess) wSe1ne1 W angiotensin
converting enzyme inhibitors (ACEls), angiotensin receptor
blockers (ARBs), spironolactone, amiloride, non-steroidal

anti-inflammatory drugs (NSAIDs) tJugu

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

Hypochloremia a@wsLinainendeu iewds duxalnlgd vie
Tesuenduilaans 1Wusiu

Hyperchloremia awnoInAaNMsYIAL melauinain
Unf (hyperventilation) %30 nmzideadunsa (metabolic

acidosis) tJudu
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® Serum Bicarbonate (AMUNAYzeElUYIN 22-32 mEg/L)

" sUsdEenne acidosis LLaxﬁwqqﬁn%ﬁqmw alkalosis 970
AUARNTA-ANY Tusremedsuudas (MeaziBonssuneluiFes
acid-base imbalance Tus#%® renal disorder)

" Anion gap = [Na'l - [CU'] - [HCO3] sinlalld K" unAwaed
\flosanndanesuasiudsuutashiinniin Arunfves anion
gap V5T 9 mE/L (H1e59W39 3-11 mEq/L) vz
aoungfivavmnve acidosis lagnINA1 anion gap gawn 9 dn
T&119)91NN13% acidosis WUUFNS 9 LU diabetic
ketoacidosis, starvation ketosis, alcoholic ketosis, lactic
acidosis, uremic acidosis Wy

® Serum Calcium (AnuUnAeglutig 8.5-10.5 mEg/L)

® 0 albumin anas 1 n3TnNazyinli serum calcium anas 0.8
mg/dL

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

®  Hypocalcemia ﬁmm{amﬂ hypoparathyroidism, vitamin D
deficiency fUhe13iianN1s¥NNTEAN (tetany), 9
(paresthesia), nénitenmungs (muscle spasm), WungA3a
(cramp) viendulndltalanu QT prolongation

®  Hypercalcemia mm&;mmﬁmmﬂ cancer,
hyperparathyroidism wagn15lesu calcium Ay vitamin D

wniiuly feenafiennisvieayn aduld endeu iWeems
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ﬁamﬂqmmﬁmﬁ]ﬁﬂﬁﬁm acute kidney injury, ventricular
arrhythmia, death e usnaniin1slasu calcium wuu

chronic fimaviliindinflale

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

Hypomagnesemia 81a1AALAa1A intestinal tract disorders
(duvieadurinlvinisgadiuanas) v3e kidney disorders (13
gjiyL?isJEJaﬂvvam) 958 drug induced (19U diuretics, alcohol)
9IMIUARIaLLAEITEU neurovascular wag cardiovascular
effects U tremors, nystagmus, tetany, confusion,
Torsades de Pointes tJusu

Hypermagnesemia duwusiiu renal insufficiency #9e1n159¢

WU neurovascular kay cardiovascular effects Lyuniy

Serum Phosphate (A1Unfegluyas 2.5-4.5 mg/dL)

Hypophosphatemia tAn2a1nA17% malnutrition Waze1atinis
anduiinaiiuensléifes viedinsiusenitlaann fiaeexd
amsmeszuUlsyamuazndmie 3 cardiomyopathy,
hemolysis, LfisiAadssse infection wazilnszgnesuvie

NITANUN

¥
A o

Hyperphosphatemia dusitusiulsalaiess, a1z
rhabdomyolysis, N1slasugpiiuntn FagUaeeauanseinis
294 calcium-phosphate crystals #39891115983

hypocalcemia



