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1. Urinary tract infection
2. Acute pyelonephritis

3. Acute kidney injury - chronic kidney disease
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Urology

* The branch of medicine that focuses on the urinary tracts of BOTH
females and males, and the reproductive systems of males.
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EAnatomy of Kidney

e Renal cortex: outer 1 cm

* Renal medulla: renal columns,  Renal cortex
pyramids - papilla

_ . Renal medulla —=
* Lobe of kidney: pyramid and
cy? : Renal
it s overlying cortex capsule
* Collecting system
+ Calyces Minor calyx
. Renal
* Pelvis Major calyx pelvis

 Ureter
Renal column

Renal pyramid
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(Microscopic Structure)
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forming concentrated or dilute urine
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(Mechanism of Concemtrated Urine)
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Endocrine
JGA granular cells  Renin

Proximal-tubule cells Vitamin D activation
Ca2+ and phosphorus

Fibroblast-like cells  Erythropoietin (EPO

Paracrine | o
Prostaglandins, kinins

angiotensin, bradykinin
cAMP, and ATP
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Condulits for the passage of urine
Valves prevent reflux

Ureteral
orifice
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1. Urinary tract infection
2. Acute pyelonephritis
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Source. Data from CDC, National Nosocomial Infection Surveillance.

[. Urinary tract J

infections

~ Surgical site
infections

~ Lower respiratory
infections

~ Bacteremia transmitted
primarily by IV
catheterizations

. Cutaneous infections
Other
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Table 1:  Distribution of nosocomial infections by inpatient clinics.

Nosocomial Intensive Care Units Surgical Clinics Departments of internal Total
Infections Number (%)* Number (%)* diseases Number (%)* Number (%)**
|:> NUTI 109 (61.2) 13 (7.3) 56 (31.5) 178 (28.8)
Bacteracmia 89 (61.4) 12 (8.3) 44 (30.3) 145 (23.5)
Pneumonia 98 (85.2) 5(4.4) 12 (10.4) 115 (18.6)
Sepsis 52 (83.9) 1 (1.6) 9 (14.5) 62 (10.0)
Surgical wound infection 7(17.5) 30 (75.0) 3(7.5) 40 (6.5)
Superficial wound infection 34 (89.5) - 4 (10.5) 38 (6.1)
Catheter infection 12 (60.0) 1 (5.0) 7(35.0) 20 (3.2)
Other 14 (67.1) 2 (10.0) 4 (20.0) 20 (3.2)
Total 415 (67.1) 64 (10.4) 139 (22.5) 618 (100)

West Indian Med J 2006; 55 (3): 188
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Table 2:  Distribution of causative agents of NUTI by patients with or
without a urinary catheter.

Microorganism Patients with Patients without Total
a catheter a catheter

n (%) n (%) n (%)
E coli 53 (24.5) 15 (6.9) 68 (31.4)
Candida spp 46 (21.3) — 46 (21.3)
Klebsiella spp 18 (8.3) 5(2.3) 23 (10.6)
Enterococcus spp 13 (6.0) 2 (0.9) 15 (6.9)
Pseudomonas spp 14 (6.5) — 14 (6.5)
Gram negative enteric rod 10 (4.6) 1 (0.5) I1(5.1)
MRSA 5(2.3) 2 (0.9) 7(3.2)
MSSA 2(0.9) 4 (1.9) 6 (2.8)
Streptococcus spp 4(1.9) 1(0.5) 5(2.4)
Enterobacter spp 5(2.3) — 5(2.3)
MRCNS 4 (1.9) — 4 (1.9)
The others 10 (4.6) 2 (0.9) 12 (5.5)
Total 184(85.2) 32(14.8) 216(100)

West Indian Med J 2006; 55 (3): 188
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Urlnary tract infection (UTI)
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Definitions

—t

» Bacteriuria(E FRE)- bacteria in urine
* Pyuria(JEFKiE)- WBCs in urine

° Uncomplicated- healthy patient with a structurally and functionally normal urinary tract.

° Complicated- obstruction, anatomic or functional disorder, calculi, instrumentation,

incontinence, pregnancy.

* Unresolved bacteriuria- resistence, multiple organisms, rapid reinfection,
azotemia, papillary necrosis, infected stones or foreign body, patient noncompliance

* Recurrent infection- persistence or reinfection
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Pathogenesis(1)

« Ascending infection
- most common
« Hematogenous spread
- immunocompromised and neonates
= uncommon except Staphylococcus, Candida and TB
* Lymphatogenous spread
- little evidence,
latrogenic?
* Direct extension
- Intraperitoneal abscess, vesicointestinal or V-V fistula



¢ |I11|

ER EIEEE SRS _
Pathogenesis(2)

* Host factor
- Anatomic or functional abnormalities
- Secretion of IL-8 from renal cells may participate in the
Initiation and maintenance of renal inflammation.
- Increase adherence due to more receptors
- Change of pH or estrogen levels, Zn
« Bacterial factors
- Uropathogenic E.coli(O,K,H) have pili(typel, P) and
hemolysin, resistant to serum bactericidal activity
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Pathogenesis(3)

Causative pathogens
- aerobic
« Escherichia coli(80%), Proteus mirabilis, Klebsiella
@ Staphylococci, Pseudomonas(nosocomial)
- anaerobic bacteria (suppurative infections)

@ Bacteroides fragilis, Clostridium perfringens...
- Diabetes patients: = & Klebsiella, group B streptococci...

« S. saprophyticus causing approximately 10% of symptomatic
lower UTIs in young, sexually active females
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R (urinary urgency)
« FR#A(urinary frequency) - I B R BV ER GBS FHEZ2HEK (urinate)
« &K (nocturia) : EEEREHER -
« [REB%K (urethritis) : BERIGFRBORKE|ABZERE - WERZEREB ENE
o BEFR A 2 (dysuria)
« l=FK(pyuria) : FR &A= RS KR EHHIE
- MAK : IR
o BXME  BERIE
e [RARENEE
« /)MELZE (urinary incontinence)
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o MN=2,0\ ~ M&0t
& & (back pain) - FE¥E(flank pain)zkig B B & & (groin pain)
- f€%&(abdominal pain)
« Knocking pain at CV angle
« Shaking chills and high spiking fever
o« FESNTHT
o MRE IR 55
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Diagnosis

e Urine Collection
* midstream urine collection
» urethral catheterization
e suprapubic aspiration
» Localization study

« Urinalysis
* Pyuria- >55WBC/HPF(M), >20WBC/HPF(F)
» Pyuria may be present in the absence of UTI(25%)
 Sterile pyuria- antibiotic effect, atypical organisms, tumor, stones
 Dipstick tests for bacteriuria (nitrite) or pyuria (leukocyte esterase) less sensitive

e Urine culture-- >10° cru/ml




SR B R R .
Y 2 b B 18 TRk S A A2 i

X BREEN SRR RN ZESE

BRTESE Liliod) g Pt AlE rEefrfERE
REER

e 1.00 0.71 0.79 1.00

=TT o S 0.95 0.85 0.88 0.94
100882

e i) g 0.51 0.59 0.98 0.65
100000564 &

SRR T

SmmeiEias 0.91 0.50 0.67 0.83

86 [MEF Ha

Smmeii#20 0.50 0.95 0.94 0.54
{BE [N M

e &

Leukocyle esterase 0,.75%0,90 0.95 0.50 0.92

Sika

Nitrite 352 0.35%0.85 0.95 0.96 0.27F0.70
Leukocyle esterase 0.75%F0.90 0.70 0.75%0.93 0.41%0.95
FINitrite

#iEE + Fihn SD, McGee SR:Oulpatient medicine.Philadelphia,Pa.:Saunders 1992: 243-6
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E.Coli In urine analysis
.
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Nosocomial Urinary Tract Infection: Risk Factors

* Indwelling Foley catheters
Female gender
Advanced age

Other active site of infection

v Wiy ¥

Diabetes mellitus

v

Renal insufficiency

7

Duration of catheterization
» Insertion of catheter late in hospitalization
» Presence of ureteral stent

v

Disconnection of catheter from drainage tube

4

Retrograde flow of urine from drainage bag
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Uncomplicated UTI Complicated UTI
3%L2% 1%

3%

|1%

UPEC

I K. pneumoniae
Bl S. saprophyticus
Enterococcus spp.
i GBS

Bl P mirabilis

[ P aeruginosa

B S. aureus

] Candida spp.

Risk factors Risk factors

* Female gender ¢ Indwelling catheters

¢ Older age * Immunosuppression

* Younger age e Urinary tract abnormalities

¢ Antibiotic exposure

Nature Reviews Microbiology, 13, 269-284 (2015)
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Acute pyelonephritis (APN):

 inflammation of kidney and renal
pelvis, diagnosis made clinically

« S/S: chills, fever, and CV angle
tenderness

e CT scan: perfusion defects
(segmental, multifocal or diffuse),
renal enlargement

« TX: parenteral antibiotics for 7-10
days then oral antibiotics for 10-14
days

"%EKidney Infection

Figure 13-2. Acute pyelonephirits, Computed tomography scan with intravenous contrast demonstrates a
serfusion defect (white arrow) and enlargement of the affected kidney.
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Kidney infection

Chronic Pyelonephritis:

* Repeat renal infection—=> renal scarring, atrophy and renal
insufficiency.

* Refers to radiologic findings of the small, contracted, atrophic kidney,
focal coarse

* Correct underlying problems, prophylactic antibiotics
 Removal if hypertension or nonfunction with stone burden
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Kidney infection

Emphysematous Pyelonephritis:

* acute necrotizing infection caused by gas-
forming uropathogens(E.coli, Klebsiella...)

Diabete history: 80-90% cases
KUB and CT: gas presentation

Poor prognosis: CREM, PlateletV,
renal/perirenal fluid in association with a
bubble/loculated gas, gas in collecting
system

Tx: Drainage & with medical treatment
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Kidney infection

Renal Abscess B ==

* Renal/ Perinephric / Paranephric abscess
* Most hematogenous spread before but now E.coli more common

e Ultrasonography: echo-free or low—echo-density space-occupying lesion
* CT: hypodnesity-> fluid collection with rim enhancement

* Tx: empiric therapy plus aminoglycoside or 3rd-generation
cephalosporin

* Percutaneous drainage is indicated if treatment failure
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Kidney infection

- EBEX I— BEX

Xanthogranulomatous Pyelonephritis =B RZF B & & X

* rare, severe, chronic infection = diffuse renal destruction.

Lipid —laden macrophages, mistaken for RCC

Most unilateral, nonfunctioning, enlarged kidney associated with
obstructive uropathy secondary to nephrolithiasis.

CT: large heterogenous, reniform mass with central calcification

Nephrectomy
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Asymptomatic Bacteriuria in Adults

TABLE 1

Diagnostic Criteria for ASymptomatiC  prevalence of Asymptomatic Bacteriuria
BaCte ri u ri a ( AB U) in Selected Populations
) M I d Stream C l ean-c atC h u rl ne SpeCI men. ::zzjt:?;j:?emenopausal women? :).r(e)vt‘:e::)e -

A o]‘ﬂ’_: 3@ “§ 5] :)( Es?};{ };fi/& i% % ’ Av\ %’g_ :],l #B PF"’ Pregnant women? ;Z :’)22

Postmenopausal women (50 to 70 years of age)?

*E;]-ié_ , PE' ES "'E.:]‘.E.‘ > 105 CFUS/m L) Patients with diabetes

Women* 9.01t0 270
* g, 'H;: E 2&"— :IK };}l/& B"’E—( i% % , A\ 4 :” ﬁ%ﬁ , O:\:eern:ommumty dwelling patients e
= -
= Bé’: P{—:] E ( >105 CFUS/m I—) Women (older than 70 years)? >15.0
Men? 3610 19.0
Older long-term care residents
) ) . Women? 25.01050.0
- Catheterized urine specimen: Mens 15.0 0 40.0
Patients with spinal cord injuries
> . p z. : ¥ X 7 i
e ‘:245 g% 8 Bh- = /;’J’\”vz, B 7}7{ B o A B al Intermittent catheter® 23.010 89.0
e e 2 Sphincterotomy and condom catheter® 57.0
F]ﬁ_jé_ ’ P\?' I:T;": ];‘] 2 ( > 10 CFUS/m I—) Patients undergoing hemodialysis’ 28.0
Patients with an indwelling catheter
Short-term® 9.0t0 23.0
Long-term® 100

Information from references 3 through 8

Am Fam PhVSiCian 2006;74985_90 _eee —¥ —e——s———e————
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Asymptomatic Bacteriuria in Adults

« Most people who have excess bacteria in the urine and have no
symptoms should not be treated. fEfERE R » RNFEE -

Except:

- Bz EE

o IETE AR A I NI 5

- BIEINEE NEUREE (AIDS, cancers, leukopenia)
- FEZBEBWIRAZFEEER (ureteral reflux)

« EEBESIWIREFMIA L MATIEE (TURP)
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3. Acute kidney injury - chronic kidney disease
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Glomerular filtration rate (GFR)
— ?’ 2% ;ﬁ {
Albuminuria

-~ Glucose

o8 —
Vi ~ Uric acid
> Phosphate
et IR - >~ Amino acid

Electrolytes
> iR e o) R {
J % Acid-base
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GFR

TR EIH-T A
STk g D TPER O R RN AE
T AR E P R E 0 ¥ GFR% 100~ 125 cc/min
Standard : inulin clearance
>t IREF O VURRER

>Eﬁ/§ : Bmﬁ&ﬁi—iwf;% ’ %E%Tb fo ﬁ/ﬁ;ﬂ- it
g £ 0 TUTRRES 2 - BRI 2 0 L ¥ Cork 100~

125 cc/min
>m§+ﬁ B ¢ GFR (osfiipr Rz o £ 4 )
> iz 5 GFR (estimated, eGFR)
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Cockcroft-Gault equation: since 1976

-Estimated 24 hr Ccr based upon age, gender and weight
-CrCl = (140 - age) x IBW / (Scr x 72) (x 0.85 for females)

MDRD equation: (4 variable) since 1999

-In 2003, US National Kidney foundation: CKD

-Estimates measured iothalamate clearance based upon age, gender, and race

-Derived using patients with CKD; no normals

-GFR (mL/min/1.73 m2) = 175 x (Scr)-1.154 x (Age)-0.203 x (0.742 if female) x
(1.212 if African American)

CKD-EPI equation: since 2009

-Recent refinement of MDRD equation

-Included normals and CKD patients in study population

-GFR = 141 x min (Scr /k, 1)a x max(Scr /k, 1)-1.209 x 0.993Age x 1.018 [if
female] x 1.159 [if black]
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* Plasma osmolality

o * Urine osmolality

WEZ2 T3 g?—» 4 K Urine voILfme

e Urine sodium
|, 49
e 24 hrs urine K
— + TTKG
— 1% 254 \:l Z
! ﬁlﬁ'—fﬁ B3 . BP
pRag T i — * Mineralocorticoids

- SR — Anion gap (B and U)
* pH (U), Ketones (V)
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EPO Acute renal failure
VitD [ A . :

Chronic renal failure
Renin —
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- Pre-renal

Renal

5 . > Post-renal
Azotemia — : :

-%Chronicg s CKD _[ E.P.O. (Anemia)
E ooooooooooooooooo E Vit D (Ca. ip)
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IMEERE &S Anemia

Malnutrition

Acidosis

CKD Hyperkalemia

complication
CKD-MBD

Hypertension

SHEEENEERE mptizrags

Hgb, ferritin,
Fe/TIBC

Albumin

PCO2, HCO3
Na, K, Cl

Ca, iP, i-PTH

Cardiac echo
BNP
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LA G eGFR, BUN/Cr Albuminuria
T A .

T ¥ (iT¥ -] ) Glucose, UA Glucosuria, FE,

”Q é’r ( }‘ 2 53]?‘ ) I:)Osm USpGr’ UOsm' UNa

B AL Y & Pac Uon Upe, Ketones
KBt ez 3 £ 49 Mineralocoticoids TTKG, 24 hrs K

LM B3R IgX, C;, ANA FE,,, Cast
YASNUN . .
P ) Bt T o iIPTH, Ca, iP, CO,, Casts

Hgb
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Acute Kidney Injury classification
RIFLE

Cr/ GFR Criteria

Urine Output (UO) Criteria

Increased Cr x1.5
or
Risk
" Increased Crx2
or

Injury
GFR decreases >50%

Increased Crx 3
or
GFR decreases >75%

or
Cr =24 mg/dl

(with acute rise

of 2 0.5 mg/dl)

Failure

Loss

ESRD

Persistent ARF =
complete loss of renal function
for > 4 weeks

End Stage Renal
Disease

UO <0.5 ml/kg/hr

6h
D Stage 1

UO <0.5 mi/kg/hr
x 12 hr

AKIN

Cr Criteria Urine Output (UO) Criteria

Stage 2

UO <0.3 ml/kg/hr
X 24 hr
or
anuriax 12 hr

2002 Acute Dialysis Quality Initiative Group, ADQI

Stage 3

2(

Increased Cr x1.5
or
20.3 mg/di

UO <0.5 mi/kg/hr
X 6 hr

Increased Cr x 2 UO <0.5 ml/kg/hr

x 12 hr

Increased Cr x 3| UO <0.3 mi/kg/hr

or x 24 hr
Cr 2 4 mg/di or
(with acute rise | anuria x 12 hr
of 2 0.5 mg/dl)

Patients who receive renal replacement therapy

(RRT) are considered to have met the criteria for

stage 3 irrespective of the stage that they are in
at the time of commencement of RRT.

)05 Acute Kidney Injury Network > AKIN
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RIFLE
B [ <]k

Risk (1) 1 50%
Injury 2)  1100%
Failure 3) 1 200%

Loss FEifr>418
End-stage #&#>38 @ heiros mmmm g ";f‘;;_'-,'i'i"'"

RIFLE: risk, injury, failure, loss, end-stage (ADQI 2004), h: hour

SHEERIBIER

AKIN
<48 h

1 0.3 or 50%
1 100%
1 200%

ADQI: Acute Dialysis Quality Initiative
AKIN: Acute Kidney Injury Network (2007)

KDIGO: Kidney Disease Improving Global Outcomes (2012)

KDIGO

10.3: <48 h
1 50%: <7k

1 0.3 0or 50%
1100%

1 200% or &4 or
SCrz>4

<05#%4E6h
<05%#E12h

<03 4% 24 h
MK 75/ 12 h
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RIFLE Criteria (2002) AKIN Criteira (2005)
Stage GFR Criteria Urine Output Critieria ~ Serum Creatinine Criteria ~ Urine Output Critieria ~ Stage
Risk P SerX 1.5 UO < 0.5 ml/kg/hr T Ser = 0.3 mg/dl, UO < 0.5 ml/kg/hr 1
or X 6 hrs or = 6 hrs
+ GFR > 25% ' to = 1.5- to 2-fold
from baseline
Injury P Serx2 UO < 0.5 ml/kg/hr ' Scr > 2- to 3-fold UO < 0.5 ml/kg/hr 2
or X 12 hrs from baseline = 12 hrs
v+ GFR > 50%
Failure T SerX3 or | UO < 0.3 ml/kg/hr ' Ser >3-fold from UO < 0.3 ml/kg/hr 3
GFR =75% or Ser X 24 hrs or baseline, with an = 24 hrs
= 4 mg/dl (acute 1 anuria X 12 hs acute increase
= 0.5 mg/dl ) of at least 0.5 mg/dI
or individual who received
RRT
Loss Persistent ARF = complete loss of Diagnostic criteria: within 48 hrs
renal function > 4 wks - absolute increase in serum creatinine = 0.3 mg/dl,
ESRD End stage renal disease (complete or a percentage increase in serum creatinine = 50%,
loss of renal function > 3 months) or a reduction in urine output (< 0.5 ml/kg/hr > 6 hours)
Stage Serum creatinine Urine output

1.5-1.9 times baseline
OR
=0.3mg/dl (=265 pmel/l) increase

2.0-2.9 times baseline

3.0 times baseline
OR

Increase in serum creatinine to =4.0mg/dl (= 353.6 pmol/l)

OR
Initiation of renal replacement therapy

OR, In patients =18 years, decrease in eGFR to <35ml/min per 1.73 m®

=< 0.5ml/kg/h for 612 hours

<0.5ml/kg/h for =12 hours

<0.3ml/kg/h for =24 hours
OR
Anuria for =12 hours
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Definition AKI

* Rapid (hours to weeks) decline in glomerular filtration rate and
retention of waste products
* Incidence

* 5% of hospital admission
* up to 30%-35% of admission to intensive care units.

Cockroft - Gault />=t:

(A) (B)

(140 —4F4R) * B8 &
---------------------------- (&ML, 0.85)

72 * [P RLEE AT

(C)



2. Abbreviated MDRD Study 4 X,
Estimated GFR (ml/min/1.73m2)
= 186 > (Ser) " X (Age) ™™™ (<0.742 if female) (< 1.212 if black)

= 175 > (Standarized Scr) "™ X (Age) ™" (< 0.742 if female) ( > 1.212 if black)

™ 2005 4 B A 48 F A A b QLA SF 04 ) ik (e i DLEE BF L ) T AE IR H 92 R o #0E 3T —
oo M AaEEHT

3.Schwartz 2> 55, 4, Counahan-Barratt 2> 5%,
0.55 * Height 0.43 > Height (cm)
CER— eight (cm) GFR= g
Scr (mg dL) Scr (mg dL)

5. =g~ BB E VLEE BT BT &
=t v B AR R B ORI P A ILES BT A
. iE o aY ALER & < 1440
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100 <

20 -

Surgery, M, sepsis

1 Reversal of ischemia
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Conceptual model of acute kidney injury (AKI)

NORMAL Omcnﬂ\seo

N

ANTECEDENTS
INTERMEDIATE STAGE
AKI

OUTCOMES

Cerda J et al. CJASN 2008;3:881-886

©2008 by American Society of Nephrology
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Complications
Mormal Increased .
kidney #1Hbriskof €1 f““e > I1GRR > E::':: Death
function kidney injury mag

Early detection  Diagnostic Diagnostic Prognostic
biomarkers biomarkers biomarkers biomarkers
Serum (NGAL, Serum (NGAL, Serum Serum (NGAL,
Cys C); urine Cys C); urine (creatinine, Cys C, creatinine,

(MGAL, IL-18, (NGAL, KIM-1) urea, Cys C) urea, IL-6, CRP);
EIM-1, G5T, urine (NGAL,
L-FABP) KIM-1})




Natural history of AKI. Patients who develop AKI may experience (1) complete recovery of
renal function, (2) development of progressive chronic kidney disease (CKD), (3)
exacerbation of the rate of progression of preexisting CKD; or (4) irreversible loss of...

INSULT
100 1- FULL RECOVERY
s 2- AKITO CKD
®)
}—
)
2
=
L
—
<<
=
L
e 3 - ACUTE-ON-CHRONIC
KIDNEY DISEASE
4- AKITO ESRD
0
Cerda J et al. CJASN 2008;3:881-886 TIME

©2008 by American Society of Nephrology
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100 i & @l 4% 71 4 4= B8 1 Brush boarder membrane loss

JoE b8 Exfoliation
s § o #MmE Tubular obstruction

4% 4

LR
(cell injury)

# 4 {u(differentiation)
A% {t(repolarization)

::_5 | &3

L Full Recovery

o e TR
AWM TRERR

] 4 308 T A

1. mE CKD
2. #3% s
3. Rai¥ # 4 {e(de-differentiation)

i@ il 45 F7(migration)
#= jiis 5§ % (proliferation)

Ly,
o 1 2 3 4 &5 6 7 8 89 10 11 Time

Days
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Epidemiology of acute kidney injury

* Incidence of less severe AKI: 2,000-3,000 per million

PO
e AK
mi

oulation per year
treated with renal replacement therapy: 200-300 per

lion population per year

* 4-5% of general ICU patients will be treated with renal
replacement therapy

* Up to two thirds of ICU patients will develop AKI defined

by

the RIFLE classification
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Rapidly progressive GN Acute tubular necrosis

/’ - =

Interstitial
nephritis

Renal artery ~{ Obstruction
and vein
Prerenal Acute on chronic

renal failure
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[ Types of Acute Renal Failure

l . l

Prerenal, caused by Postrenal, due to Intrinsic
transient renal obstruction of the
hypoperfusion due to: urinary tract.

Hypotension
Heart Decreased cardiac

failure output | |
Decreased effective v

arterial blood Acute Acute interstitial Acute tubular

volume glomerulonephritis nephritis, an necrosis accounts
involves allergic reaction, for more than 50%
inflammation and may be caused by of cases of acute
damage to the a variety of drugs. renal failure.
glomerular
membrane. Causes: nephrotoxic

agents, prolonged
renal hypoperfusion.



Key potential pathways implicated in pathogenesis
of AKI due to ischaemia or sepsis

Ischaemic insult Systemic inflammation Sepsis
» Lipopolysaccharide/endotoxin
Haemodynamic injury ‘/ Prerenal \b Toxic injury

« Decreased filtration pressure
L perfusion pressure
T renal vascular resistance

» Ischaemia-reperfusion

« RAAS activation

« Necrosis

« Microthrombaosis

« Backleak

« Tubular casts

» Tubular obstruction

» Loss of polarity

» Dedema

sublethal injury

» Hypoxic injury

« Oxidative stress

» Endothelial dysfunction
« Nitric oxide

Renal cell injury

hpoptosis

+ Bacterial toxins

« Cytokine-induced injury

« Efferent arteriolar
vasodilation

« TGF activation

+ Microcirculatory dysfunction

» Apoptosis

- Endothelial injury

« White-cell adhesion

Necrosis

Renal cell regeneration
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Drugs that contribute to AKI

* Aminoglycosides * Acyclovir

* Radiocontrast * Methotrexate
* Amphotericin  Cisplatin
* NSAID » Cyclosporin
* B-lactam antibiotics « Tacrolimus
(specifically contribute to | A~
Interstitial nephropathy)

 ARBs

» Sulphonamides
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Criteria for initiation of RRT in AKI

* Anuria (negligible UO for 6 h)
* Severe oliguria (UO <200 mL over 12 h)
* Hyperkalamia ( K >6.5 mmol/L)

* Severe metabolic acidosis (pH <7.2 despite normal or low partial pressure of CO, in
arterial blood)

* Volume overload (Pulmonary edema unresponsive to diuretics)
* Pronounced azotaemia (BUN >30 mmol/L or Cr. >300 umol/L)
* Clinical complications of uramia (encephalopathy, pericarditis, neuropathy)*

*Complications of uramia should be prevented by avoidance of unnecessarily high degrees
of azotemia.
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Management of AKI

e & ¥ pre-renal, renal or post-renal

a);b#& “f Post-renal: ¥ % » Foley - abdomen sonography
D)# AT scid = T § &S

C)AF T fRTE R A T fr WL Hg gy 2

d)Pre-renal ¥ renal 2| %r:

Prerenal Renal
BUN/Cr ratio (& F) =>20:1 10~15:1
U-osm(mosm/Kg) =500 <350
U-Na(meg/L) (‘% F) <20 =4()
U/P urea nitrogen =8 <3
U/P creatinine =40 <20
FENa: <] =1
(UNaxPCr)y+UCrxPna)x100
Renal failure index (RFI): |<1 =]
(UNaxPCr)=Ucrx100




Criteria for CKDI(either of the following present for >3 months)

““'ﬁ’”&]"} ?, % i%

Markers of kidney damage (one or more)

Albuminuria (AER =30mg/24 hours; ACR =30mg/g [= 3 mg/mmol])
Urine sediment abnormalities

Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology

Structural abnormalities detected by imaging

History of kidney transplantation

Decreased GFR

GFR <60ml/min/1.73 m” (GFR categories G3a-G5)|

Persistent albuminuria categories
Description and range
Al A2 A3
Guide to Frequency of Monitoring Normal to Moderately Severely
(number of times per year) by . mildly d increased increased
GFR and Albuminuria Category e
<30 mg/g 30-300 mg/g =300 mg/g
<3 mg/mmol |3-30 mg/mmol | >30mg/mmol
ﬁ-. G1 | Normal or high =90
£
]
~ & | G2 | Mildly decreased 60-89
E T | g3a | Mildly to moderately | ,o o
Eam decreased
- c
5.0
2 = | Gab Moderately to 30-44
g = severely decreased
 w
® & | G4 | Severely decreased | 15-29
v
w
O G5 | Kidney failure <15

Kidney International Supplements (2013) 3, 5-14
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GFRZ90 90>GFR=60 60>GFRZ30 GFR<15

GFR(ml/min/1.73m?)



B Type 2 diabetes
B High blood pressure
Glomerular diseases Cau S eS Of C K D
= Miscellaneous
B Unknown
" Type 1 diabetes
B Cystic/Hereditary
| Nephritis

Age 65 and older

Obesity



I
BRREE SlEEE ﬁ{“%%‘ EEHKREE BREE

"%ﬂﬁfﬁﬂ’ﬂ‘l’?’(%l“ﬂﬁﬂ%

il

65pk LA I RABIRFE BaRm iE INHIEI=EE
ZEA BB RIxESE BYRA




E > Eb= [
SRS IE A EPE IR TE
BEEREASIVEIGRHE
AR EBED 24 INFR® KBNS (RS 9 B‘% = _,\“ - :j T AN =
! HVBABT L SELSE BHEOEOHEE) ;,é 3\ ) g = i 1 %%41 f}g
(%52 /59) (52 124 1) (#9152 / i) - PP ] S R R ﬁ/
Al IER <30 <30 <20 /Plj'ﬁ 3“9 —;EL_ » TRE ‘I’%’E‘ /E'JKJ'\/’Q
A2 MEEEER 30-300 30-300 20-200 Fv fodtEpHt E o
A3 EECHELORE =300 =300 >200

iF— : EOHE " NERTERE 3 ~ 6 @R » RES—2UEEELE -
BT gECFHILEREZEHAEANMENEEDEDR -  BILEETT KDIGO 2012 Fi5EIES|
DEEEAA - AL ERETEEOEDORE - A2 PESEBRE A3 EEEESREUT -

S—HR 5iEEE (Hyperfiltration)

S_HA §%1CH (The Silent Stage)

FE=Hf MESZEEMRE (Microalbuminuria)

U E& (8688) B=EBMRHEA (Macroalbuminuria)
SEhER AEAERME (Uremia)
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Symptoms/signs of CKD

. r

Weakness

| o S |
Not felling hungry

[
&

Swelling of feet
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Managements of CKD

1.5 B F41130/80mmHg

2.5 FERA] 0 M8 F F<T%
3.7E[# & o g

4.F° 3L B V5
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BP control in diabetic nephropathy

B CKD SftiEE® ~ BAEEMERPEESS 14+ 17,62-67
X< 30 mg & - ERAEFTINERE = 140 mmHg 4 79
HEFRE = 90 mmHg °

B CKD SHIERWELTHROE0OR (SME0sE 1- 80,

BiE) mABEMEEE 130/80 mmHg §F » 23 24+ 83,85,87
{R PR RN AR - 1++ 84
1+ 86

B #i% CKD SR RAERMESEHRS - 6 1++ 92,93,96,101,102

#E{FH ACEi i ARB - 1+ 27.,99,100
1- 94-95,97

A 2% CKD SHRRFmEHRAEQEHRSE 14+ 89-91,

;B ACEi T ARB - 101-107,
109-115
1+ 108

1- 116,117
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BP control in diabetic nephropathy

A eSS CKD HiglRMBESEHRIVAA - 8 1+ 75-80
N 45 B >140 mmHg =X £F 5k BE =90 mmHg - & &
{EF FE R N BRZE YD » (BB FHEHE R T UEREE = 140
mmHg E£F3REE = 90 mmHg ©

B /B CKD i RmEEBEBERA » SINIEE 2++ 81-87
>130 mmHg 2N E75R E >80 mmHg + B & AR
BEEEYD » (FINEEFHEE RS TSR = 130 mmHg B
EFoR/E = 80 mmHg ©

A 87 CKD B fRAmM AT HIRMBEDRIBRE 1+ 88-92
BEBF; - E#fFA ACEi 2 ARB i57 - 2++ 84-85
14+ 93-94
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BP control in non-diabetic CKD

3 i 8F 8 &2 H FEAY CKD 74 A [N [BE i 1= &l £ 140/90
mmHg LI =

£} B 2 = O FE #Y CKD %8 A (1 & & 1= &l /£ 130/80
mmHg L =

A FHFEBEBHEE =300 mg CKD A » [IEEIT
HlI7E 130/80 mmHg LAF -

A ERERFEBREBE8HEHEH 30 mg 2L EHY CKD

WA » EB5E(FF ACEi 5 ARB [E{E I8 -

1++

1+

1+

1++

1+

24+

99
100

98,99

99
105

106,
112-115
116
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BP control in diabetic nephropathy

ER RS
RRISH ESONS
A R BIERERR » BIKRERESERARZE

BREASER  S2RHVECEMEE -

B [E—mprmarEmel A sERenEoEi

El& (0.6 ~ 0.8 gm/kg/day) » BEIFRIEE D)

HefRE R -

c [ EErroarBRD

(0.8 gm/kg/day) @ SIBNSEESERE (35%

KEEB ~ 30% Hix3EE) NAHERBYTAEA

alEEEEERIEEEIIRERL -

R RRHEENRE |

1++

1++

1+

150

151,152

155
154,156,
159,160
153,157,158

161-163
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Urinary Casts

Acute
Renal Failure

Chronic
Renal Failure

Pre-Renal

Hyaline

Casts

Intrinsic Post-Renal
l |
Acute Allergic Glomerulonephritis
Tubular Interstitial
Necrosis Nephritis
Nephritic Nephrotic
RBC Fat Oval
Casts Bodies
Muddy
Brown Urine except NSAIDS
Casts Eosinophils PPl (33% of pts)

Waxy or
Broad
Casts
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SRR RN PSR 1E

Outlines

23 Wi vt P %2 47 Z BF Bl 18 1S

23 Wi vt P 22 458 2 3R TN BE
o B REB W K R AR

1. Urinary tract infection

2. Acute pyelonephritis

3. Acute kidney injury ~ chronic kidney disease

« ZREBEMT




A E FLAY nosocomial infection ?

(A) Urinary tract infection (B) Pneumonia
(C) Wound infection (D) Catheter related infection

AL EF5E A urinary tract infection ( UTI )Y # HEfE 2

(1) Enterococci  (2) S!u;'lhu_l..-*h;u. occus aureus  (3) Candida @) Clostridium botulinum

A) D@ B D@ C) 2B (D)2 @

56 jak LRI EE FiﬁuEPJ_LH: A JT:TEP L' » B B BEm A BRI R R E
“ﬂi{ﬁ A MER R Al E o (HiEES s A ) 3R FﬁﬂT?‘J.@Eﬁﬂﬁ%uﬂﬁ% ?

(A) ] f‘ﬂ'&?l:lﬁlzh f;aF

{B'}I'T._-.ﬁ 7y -
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29. [RICAERIFHE —F — R0 ~ W& AREKEZ - HAmbEEE Na™ 132 mmol /L »
K" 5.1 mmol/L > Cl 104 mmol/L » BUN 24 mg/dL > Cr 1.2 mg/dL » Glu 78 mg/dL
Alb 3.5 gm /dL = EARIIE 78 pH 7. 1{} » PaCO, 30 mmHg * HCO; 16 mEq/L
Pa0, 93 mmHg - R _E i 5 [ I e fE ik
(A) R HERE T 5 ®) e
(C) R MERE P S O L T 2 (D) WP M 5 & BRI 5

A M FERY » NAIMAIE i B 0] LA Rk A A Y S T 2
(A) IV infusion 20U regular insulin combined with 50g glucose
(B) IV infusion calcium gluconate

(C) oral sodium polystyrene sulfonate

(D) oral adenosine
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R

Bifi 46 B n%&
& d & @ 06 K (1)

o [E .t B wd? HORBHR DT LPE
Calcium gluconate or chloride

o Himip <+ o wmir th g T e R
NaHCO,, insulin(+ glucose), Beta-agonist

o FOMpM RS T E
B 2 sk, fIARH, kT

o Q]i‘ £ 2 > TmEQg/L, EKG % i
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HR

BN RS ER1E

Normal acid-base balance

* Arterial PH between: 7.35-7.45, mean 7.40
« PCO, : 40 £ 5 mmHg

« HCO; 24 = 2 mEQ/L

* Anion gap (12 £+ 2)

* Vein gas: pH:7.35, PCO2: 46, HCO3:24-26

119



R E IR EMEPE R 1E
Classification of Acid-basic Disorder

PH PaCO2 HCO.

Resp. acidosis | 14 1
Resp. alkalosis 4 ) |
Meta. acidosis | | W

Meta. alkalosis 4 = t1

120
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SR SR EME SRR

Compensation for Acid/Base Disorders

Primary disorder
Metabolic acidosis

Metabolic alkalosis
Acute respiratory acidosis

Chronic respiratory acidosis

Acute respiratory alkalosis

Chronic respiratory alkalosis

Expected compensation
| PaCO2 = 1.2 x AHCO;

or PACO2= (1.5 x HCO;) + 8 £ 2
(also, P,CO; = last two digits of pH)

I PaCO; = 0.7 x AHCO;

I HCO;3;= 0.1 x AP.CO;
(also, | pH = 0.008 x AP,CO»)
I HCO; = 0.35 x AP,CO,
(also, | pH = 0.003 x AP,CO)
| HCO;= 0.2 x AP,CO,
(also, T pH = 0.008 x AP,CO,)
| HCO;= 04 x AP,CO,

121



ALKALOSIS ==> Hurine {CI} 251l

11— metabolic <

ACIDOSIS ==> PaC0O2 = HCO3 + 15

==> 3Kkanion gap = Na-CI-HCO3 (normal =12)
==> normal AG ==> urine AG= Na+K-Cl

+ ==>UOG={OSM}urine -{estimate=2Na+K+UN/2.8+GLU/18}
- ==> high NH4+ excretion

K: ketoacidosis ,DKA, AKA

N\ AG = AG-12 . e :
= N |: intoxication(Eth,Met ,Salicy)
" /\HCO3 = HCO3 - 24 L+ inciate
pCO2 ==> high AG R: renal failure

=1 ==> PURE high AG metaolic acidosis

“"‘%03 % <1 ==> normal AG + high AG

>1 ==> metabolic alkalosis + high AG MA

= respiratory s /\-PaCO2 _ @
10

acute : @* 0.08
chronic = @* 0.03

ACIDOSIS ALKALOSIS

T EHCO3 acute = 1@ 2@
—> 4 ) chronic= 4@ 4@

-> /\ pH

=> RS, SRR A A
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59, TU/NHEMEREAEKIE 10 4 > FRY albumin 30 mg/dL @ FrRH Cr 90 mg/dL - &5 L RE R B 2
@ R P Ez 2
(A) ¥ B MEAEAR (O ERAEAR (D) M

J oA N\ SR AR L RER2 o faEpsEEUl T ¢ glucose 900 mg/dL » BUN 42 mg; "'dL
14[1 mEq/L * K" 4.5 mEq/L » HCO; 22 mEq/L > urine ketone : trace ° | %I[F{#i

(*’t} JFFS_JT ﬁr“'%JTF*

(B) K=& a T _
&Hﬂﬁﬁﬁ“”JﬁﬁﬂiE@u VW*H%E%ﬂWHWH-

(D) tHERENRERE » B = G E s DL G ITURE B L7




SR SRR E SRR

RS
M#& (mg/dl) >250
£/ ik 5% i {8 7.25-7.30
[0 5% & 88 S48 (mEqg/L) 15-18
Fx 5 B +
M= ag

—
Effective serum O] g4 88

osmolality (mOsm/kg)

Anion gap >10

Ref: Diabetes Care 2009; 32:1335

hE
>250

7.00-7.24
10 to <15

B2 oh 1ES
:jﬂa =




SR E N EPSRE

UNDERLYING
ILLNESS

DEHYDRATION
Dysregulation of ﬁ
glucose baiance
Osmotic diuresis
HYPERGLYCEMIA
Loss of free
water, sodium,
and potassium

YPEROSMOLARITY




(A) 55— T E R qu Al a
(B) SRITIRILYIR S HE MRS

(C) FaVIEREIFRARNR o] 7=k Hwﬁ%
(D) #H ‘;.“‘i;rh.'.s.f Ii—..- I B8

AN

=N

e X L j—/{h"\‘ 4«‘5&.&
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47 A RAE AR B B SO T
(A) % EEEY "’Lﬁ%l |27 7 I B (B) Ujir‘r'ﬁ L?

48. 5 B RS R - YR 2 R 7
INREINCE S L.JH.;?H#HLEEH' e e 0] LA B e tE
(B) HEeE OFEER & 29\ A & i ;'W'H T"TEL
(C) f%“ﬁdliﬂiﬁr?ﬂﬁ&fﬁmﬁ.--='“JF'?P'
(D) BBt m e A T 2 4 S E "Tf_ "‘r]i*"";"i




RE DR & |
TR H EHEY% (eg. TB, HIVE)
TR SR e R (B EISN)
?ﬁﬁ'ﬁ%%‘rﬂﬁ[ﬁ B3
A HE I BRSO R w2

RS A E (>605%) B/ NE (<35R)

EHEAR B E 2 TER R

mEEE?

Marginal donor?

l1'|'l




(i1 82 BRAME - HAEHTHE2ER B (IR SRS TR - R 4HREE - H”‘“DIHTH HYZ > fEfz
,ﬁ AL R l?’%lukéuﬂi EARFEME LT - ITHEHEC ~ EH: - B8 ~ {[Ff
BHETE HARE E g9 Fai2 ke » gk A MR ol E?Jf—flﬂxfﬁ&ﬂ
(A) Kz (B) /=115 (C) & (D) {Ef1 874

. S M - RRE A ~ ILAREE AR - ik E4EE Ca™ 7.0 me/dL @ & i
(TEHERGENY » nJBEEAIILL3EIR ?

(D Chvostek's sign (+) (2) Cullen sign (+) (3) Trousseau's sign (+) (4) Murphy's sign (+)
(A) D) (B) 1B (C) @@ (D) 3@

- N FIM ] B g i A R 14 7
(A) Rhabdomyolysis
(B) Angiotensin converting enzyme inhibitor (ACEI)
(C) Loop diuretics
(D) NSAIDs




104 p AL

4. —fir 82 }p'i%fjlj HESR A HASE  ASEESE » (HH Losartan 1# qd » EdifEiE fy

36.8°C ~ 96 ZX/57 ~ 158/90 mmHg » Brain CT ;&A% 5A55H » fHfaE4EE © glucose 70 mg/dL »
K™ 7.0 mEqg/L * BUN 44.1 mg/dL » Cr 2.97 mg/dL » EKG ZE7~ Peaked T wave * DL o[ JEEEFE
Y Ry 7

(A) 45T 50% glugose (20 ml/amp y+RIT10U —(B) =LA Kalimadte 2% Kayexalate

(C) 454 HEE/K 1000 mNGHRF=54 (D) FEREHE HHE-AKEL20 mEq

7N 1Y VL /0N 55 ARl I R Sk OIS D ik A a2 L E Ik [ ;[ kH 71T A
pH 7.2 > Pa0O, 100 mmHg ° PdCOg 25 mmHg » HCO3; 10 mEq/ L ; [fij% EE S i )
Na® 126 mEq/L » K" SmEq/L > Cl 95mEq/L » 5 A5 R/ fER5

Al (I TERE -5 PRI U poanion gap B4 0

(B) {CE w5 BRINAR B A K152 anion gap Al

(C) IR 1 P v DR MU ¢ anion gap TEA]]]

(D) Ry M g i S R RS 3 anion gap+FE's

s
=1
AL,
=3
=]
i




20. FE BRI 2 = i ERE A ({1 BREEE ) 35R $ 8 e 3 ¢
(A) Thiazide FIJ5% 7] (B} u”‘”?fehfﬂ &[S e ]
(C) F5EET-FHER (D) [I17E F- JBA Z= i H0 P ] 71 51)

25 FEEME o NE I RS A E '__-_I'f,—_ o IREIR MR HE » B B s e B 4k B4 ] :
Culuc,me 420 mg dL Na 132 mEq/ ..[} mEq/L - C.l iﬂ" mEq/ L pII ? 35
Pa0, 88 mmHg * PaCO, 24 mmHg * HCO3 12 mEq/L * 53 urine ketone 3+ -

M]TLTH“HH

iB)ﬂﬁff“E’HlJFﬁ”L [iE
3 A PR

(D) a1
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38 Bl 28 P

III'

n% *E

class

2| /F A

A

Thiazide diuretics

K dF ~ 5Bk - BB E
BsF [ ~ fobE b E) B b AT
2R T s TCATGLEH ~
M rReEst - EigE ) o

3 54

O{E&ﬁn.é?%-im;ba%i& £ Yl
8 5 3] % A

G)IndapamideﬁaL % & o fg
BEED -

Loop diuretics

& 49 ~ 5 fkBE ~ &) & b At
SR % TCATG L -

P RElEdt 0 G/ A ©

O %1% B #»GFR<30 ml/min °

@Furosemide ¥} fo 8 B 3 &
B b o

Potassium- sparing
diuretics

o AFE A HECFUE

¥} 5] 8%4% A ACEI % NSAID -
5 A ST 8 S o




LA R ABRIUAR L 2T > BRERBGERAE
LLUEP (J]uum 900 mg/dLL - BUN 42 mg/dL > Na 140 mEq/L » K'4.5 mEq/L » HCO; 22 mEq/L
5! urine ketone trace ° TFUT}*HII :r&:?]i-- ~ B 7
(A) HFE #m%mmi U AL T/ NRF AR fmll 2 T S A
(B) EEIEANH A Djﬁ‘-ﬂ:f‘;[‘ﬁh > BT LA BT SR LU O M TEh S E R e -&,—H-H'
ey er TR S Y B % R A
15 > HEXENAT  BEE#EE IVET

(C) BEEOT sy (e
(D) &= ZEHFAE B SR R T

i1 53 B FLE TG SR Ca 11,1 mg/dL ~ P 3.5mg/dL ~ Alb3.9 g/dL -
J.PT.H. 96 pg/mL(10-65 pg/mL) » Bone scan [ » fig{& A& C a l]_._a mg/dL ~ iPTH 92 pg/mL -
T4 6 ug/dL » FHI{E] iy O] e Fedod A s M ESHY R A 7
(A) LTS (B) &k 245 6 HH IR AR B
(C) [F MR ARRR T AE (D) FHIR IS H




[==)

=J

gk

!

'

S ER

% by
(Bafakallil)

Rl 46 P& PR 12

iPTH

.

=

A

WA Cal #3: FECa>2% %24 |54 545030 & § >250 mg
AR Ca” PPA: FECa<2% %24 [ 54551840 t & <100 mg

Serum[Ca) x Urine [Cr]

, , ’
) s .8
R L=GH « FHH Thiazide #{ & 8|
HYRBRRETS T
CHYRRBANG
s PN TENS
kil 25(0H)D 1, 25(0H):D
PTHP
8 &% E ¥ 25(OH)D & 25(OH)D W 1,25(OH),D # PTHrP
- fus miED e iR
A ABRRSE BAs § RN NS ittt
. PR T
s S ARG R . lfﬁﬂ
< WA <CYP2AAl 4B =%
- RMBE A ED MRS
- FLRMRAT
S AT R
Iri s
1t- FECa (%) * Urine [Ca] x Serum [Cr] < 100%

PR

=+
[T

2017 - 28 - 168-180



74. {{#E KDIGO (Kidney diqeaqe' improving global outeomes ) guidelifie > BT 245 a5 (acute
kidney injury > JAKIFYZZR# o/ 41 ﬁj’z‘ﬂ:ﬁ'ﬁ? ?
() STLLF 48 RS ks e itS oS Rt
(B) A]DAFH 6 /NEREK & < Lanl/ kg/H 48 E2

(C) Esmra B AR A TET AKI
(D) #EE5 {5 A N—acetylcysteine (NAC) 2R FE[F -

L4 IR 0L« T
A) e 7K 25 [RE MR fEVE 4RSS 32 (acute interstitial nephritis ) 1% 5 5.2 JH A

B) TR 384 S M B v FE 45%”&{?5% Angiotensin II Receptor Blockers (ARBs)
(() Barrkim R gl E w2 b M - BRI RE N —E a2 Lim
(D) B/ INEEIEEE M2 B A5 (intrarenal cause of acute kidney injury) 57 % FLAYFE A




* PEG (Polyethylene Glycol 3350 )

104 s} 7FL . FI.eet

e Bisacodyl

17, 52504 60 3% _,|._r_1; AT SRR ARIMAE » P2 BEENL R ERIGERE - B Jrn%“?lﬁ *J RICAETH
B ] A

61mEq/L » BUN /% 25 mg/dL > Creatinine /% 2.2 mg/d y J "'—]r' 75

ﬂﬂ'ﬂ_ﬂ'l' :
(O] FEA S ?

(A) I_IHL hn 1u}d}, (B) polyethylene glycol solution
(C) sodium phosphate solution (D) whole bowel nasogastric irrigation

+ E(EEEIEVEERVERS > BLE S RCS LR 1E (acute kidney injury).
+ JRIA: BEIE AT RES |58/ 7K + NPO; & IR it (phosphorus).

o FEAEAS mIfysodium phosphate)5)%% 1 7/511,250 mghsk » IE—Z&y ]
DLAr1~1.8 LHYRGRS MR . A L 25 5 s ik = T s B AR 7K.

o REHEENRAKIIIRE > KRENBEFSIEAESY) » DIEER /NE
Y B TE S Y fE A"acute nephrocalcinosis"
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R FETH BN & PE R 1E
PEG (Polyethylene Glycol 3350 )

* PEG : & § ¢ *x(ethylene oxide)s % & 4~ (polymer) > #d ;%3 & i+
* é EIJ % /o?f] ° 58 82 5° mm( "&‘RW

Gl Klean® Powd

ean”Powder
//

-—

* % 2% i 2 (whole bowel irrigation) -
o JR¥* A RALY {3hrp

o
> F_*
e
N
I
R NN
kil
-
i
|-
= v
‘ﬁ'_\i
o
N
—
=4
iy

*v’:"f'%l‘f'_%:}ﬁs,% 0
& ¢ ILEAB-K > 3o @230k o & 1103 154 4875250ml >
Fae wlhrpebhmll o £ HPR* TR IR RREFHR G L > 27 Bl
Ghrik * = & o F g 5 &5 —*ﬁ  3EZRIL A i ZF 5 20-30ml/min o



J'.] Ef_..-":x.r-:E.-.-{T} J‘ﬁ 'i“i’ u _ FE: . AN 3 i

(A) FKZRERS ' \EPE[LI'F:F?FUFLJ FoRbE M2 » TR B

(B) ! JJL'PWE@ ETEE{HUH EJIJ J_H a.—frttﬂeEH VB IHRERHE 705 - EIERER - fAREIREZ LT

(C) IEHE A UTH LT SRR 4Y R aEsrEE 80 £ 120 ml ' ”[’HH LEZ BT A BRI/ NS5 #E 30 ml >
RN E EE IS IRGS - HL“]LJ_'CE:’Il-Dj MEINPE:

(D) Lﬁtt "4 IINERFERE » Rl EL 8 A5 R BRG] Y 27 (T4 -r,lru_LLm  JERHAS 1.0 » BHIFE E
TEAMEEE I

. BEFMEMENGERS > oA fifiER T

(A) s ZEG(E fHHWﬁ’IDT# p

(B) HE At et MROKHE

(C) 5¥fdLs ~ BIIBE

(D) LA 3% NaCl s IR A s = AE - DIOER AJER




78. —{ir 72 RENATZL: » ABG : pH 7.47 » PaCO, 48 mmHg ~ PaO, 69 mmHg » HCO;™ 36 mEq/L >
BE 0 » Sa0, 95.1% TT‘IH:IJ;‘E{T:"‘“’ s

{'A}H*J*[” Memg P HE S HH R TR E (B) MR h 3 S R TR CE
(C) 1R M la 35 & OF P A UAE (D) G 1R 3 & O A E




10.

et RSP
aTIuH- 1‘" Re R l ”Uﬂﬂlﬁ ‘}-'i{%i ?

(A) Cullen’s sign (+) (B) Chvostek’s sign (+)
(C) Turner’s sign (+) (D) Psoas sign (+)

R FARIR LR » R RIS < 150 'ﬂﬁr’i"fﬁ'* BRI

'@ﬁﬁfiﬂﬁﬁ‘ﬁé: HFLI 'J e > M caleium JEE 5y 13 mg/dL > i ?
(A) [E7K 800 mL/day

(B) 171 0.45%E, 0.9% Saline 250-500 mL/h iRk, 3 5

(O) '—;H‘J thiazides ZHA PR CLFE5 8 T-HEH

(D) WHEEHER] calcitonin DAFSF 48 4E 17 5510 -1




105 p #L

I NAEHRITLSEES 747580 pH @ 7.62 > PaCO,: 31 mmHg » HCO;5 : 28 mEq/L » &y [4!/{a[fi
F o7

(A) g mILiE [ SR PR AUE (B) Wi iILiE - & PFCEH B
(C) PR il (A R (U E (D) IR il - A
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(e 14 B e s o5 PRSI A H RilHR A =fardsemide 40 mg"qd ¥ Lo RS LA~
IZIR 7V J & 2 WAL A il 18 =5 Hxl ""inc KG9 % 55 A 288 calclam 1 mg/dL -
albumifi2:9-g/dL™ L M E o] gE Mo IRT
(A) iR 0 A 4ERRE) (Af) R HIR /‘»’ffu MEAY Loz HAYMECHE ( multifocal VPCs )

(B) ST segment [~ 7} M i R 3 2 'Mn 15 | 5% 2% 88 1YL HAY MY ( multifocal APCs )
(C) PR interval ZEEZ 0.24 P0G iE R0 FE B0 PE 2
(D) QT prolengation ll H5 |88 0hZ A “'.‘::

“IHJ' = 19 s *'l a¢ [? A AHElISE - T fTHoREBRORTR - ZE7AI 5&%']'—"?”’" i
KIS oW HJL &fiF9E ( rhabomyolysis=) E’l_.‘;vz'rﬁw AL TS| j‘l'f!‘}fi f-
S EE T mg/an Ll I f“Ilf S N
K 800.ml/day
17 PLH 5 NaHCO5 122 amples (44-88 mEq)
I LA F 5 calcium gluconate 5-30 mL
17L mannitol DL Kz @8 {EFR &

I

T
1)




60. [ UL e B % (aristolochic acid nephropathy, ANN ) 7 #it - F4I|{a[ &R ?

(A) TR E i S EEE E T PR SR

(B) ANN £ FrEr i 2 25 S 55 A transitional cell carcimomé (“FEE)
(C) ¥ FEI - & AR CEE A T S Ve A ST 1 o B

(D) S g s S s B 2 MR B E AR R A

Bl REEERy 120 mmol/L b =gk 15 12 17 B

( uring/osmolality- ), A 280 mOsm/L H PR AR HSHNEET- /2 E 35 mmol/Lo" %5 5l BRI SRE
HY A 1 e IR A Ry el 2

(A) primary polydipsia

(B) nephrotic syndrome

(C) heart failure

(D) SIAPH ("Syndrome of inappt@pridte antidiuretic hormone secretion )

. B aninogtygostde BIIfEfH 24l T 24855 2
(A) [l ERT B oo v

(B) — R I R 5] R

(C) 4 AN 5515 B

(D) f B m e s )4 3-4 18
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SN LR EMEPE R IE
(Aristolochic acid nephropathy, AAN)

5 7 Top &

-uwmfzi*wﬁﬁaﬁﬁ-ifhsﬂarﬂWﬁM%%W%W%’%ﬁJ
K K1 % &{‘ﬁi srAristolochia fangchi(B 17 & )k B & % ¢ Z 44 Stephania
etrandra(t f# ¢ » % ;f%,g fF e ) o

P BTN T E RS SR T RN R RDER
ng;_};;n

¢ % & § 5 % (Chinese-herb nephropathy, CHN)

c P A F ANEAR . Po R VAR RECKDS AR { 4o E o URT &
BARE T E B0 IR o

e 40-45%ANN @, *ﬁ g eE T 7 ? kt% i Jii H crtransitional cell carcinoma
(TCC) » w4 3n it F i i » MRS 3 S i r B HAMA £ 1 2 1
fRFEFE = AP Mo



AR M B A BRI » FHIEO i
(A) ACEI = oy ARB JH[F BRZE(Y By 15
(B) 24 /NRfPREEH > 1g 29| A » i B H R Ry < 140/90 mmHg

(C) EL73E FH s A A R 42 ] i JBR
(D) PRI SR PR 2 M B i A BRH271 B4

b EAEPRIA 10 S if e [Cr 1 Ig/dL, 7 FEHalbundin @ 300 mg/dL 2
FU s Ty WA ] P s HH*'JJTJ B J| 2 ?
(B) fist & HEH (C) l_'. &= HEH K
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16. TRITAE 74 B MEEIREEOENEIL ?m 1S EE RS 3 B - EARRIIREE R
JEE 2R PRI PR A T A FL*V ii*’ A EHEUEE DA RHEEI S » HATRG M 36.5’{? -*
HRIH 80/ /g —-lfillze2 ) = » [IILER 161/88 mmHg ;. B iﬁ*{fﬁqnﬁxi BUN. 19 mg/dL -
Creatinine 143 mg / dL =GFR= 48 mL /fin/ 1.73m’ ~ hsCRP : 0406 mg / dL ~
SGPT(ALT) 15 IU/L # SGOT(AST) - 28TU/Ls~ Nal - 112 mEq/La-K-i309 mEq/L

THEREE R EAEE ?
(A) HliERRHLEE 27 FR Kl Fractional Excretiofi of Sédium (FENa)
{"B"‘] mt 3% NaCI i+ SImEREEE 135~145 mEq/L
7 g ST > WA ARy S BRI EN 2 22 B AEH
D} JFH e B B AR AR B 2 S iR e EARDRE 2
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27. DUTNEEE pH * 7.55 ~ PaCQ,.2. 25 mmHg y HCO; | © 22 mEq/l # Na |: 130 mEq/L
K" :3.5mEq/L Z\Cl : 98 mEq/L > fz 7] fE/& I 51 5 ARy ?
(A) 40 B A\ B 1818+ — T Eps—iint 1 i
(B) 28 Jﬁfi*zu:-"“ﬂﬂfﬁi IS
(C) 60 jak M e PR A A 28 A B MR o
(D) 16 rf”féiiﬁnﬁﬂ A - IR S

37. FAUCEHMEREMUEER o & 28 -1-fE P& (anion gap, AC
(A) {5) “’fﬁ“rllﬁim (B) FLARIMIE (C) HER e




74. BB EA iPTH 3 S G AR [FHARBR V)BTl {2 2855 Chvostek’s sign JZ
Trousseau’s sign * 5 1 HE Fl H L
(A) {EmEE B) {&1F (C) {1 FS (D) 1= {1155

80. HEifaa HLARE 2 g0 » TAI{a] & 1EHE 7
SRS foen i ;.FI-}EE
5e RS M B IE R E 2R & D




106 if #

25. fFEE R PR A A HELIMERAERAS (RBC-cast)..2

A) %—?—ﬁ i:r?k |

5%
B) %-?_ ﬁ "—'
C) B/ gE{J IR ES

_:D} Hoz G 3%




106 i %

A a2 EETfElE (anion gap, AG ) {CaH MANE ey R A 2
(B) t/L.fk
(D) M fH-

58. IR SIS © pH7.2 ~ HCO, 14.2mEq/L » PaCO,30 mmHg ~ anion gap 20 mmol /L >
e A ATHE Z SRR RS 7
H T (D) KR (C) gLeRk (D) B8




47. —fir 70 B RIS B R EA o M E LGN EE & 166 mg |/
(eGFR) f—y 43 mL / min/F-73 m® o SR A e ﬁﬁr‘ (GER ﬂ‘Hﬁ] ) % ‘;-

i

(A) 5 131 (B) 55 2 1A (C) B3

48. {1 38 BIRBIERI, « NS (EBITHRBNSE FOERELRITR IR T - Sy
5{1:% Ch‘» Obtl.,k s sign TE[JT/’Z}JMT ﬂjﬁ
TM&%W%

=T

B) Tﬂfg H?Hf[dﬁlﬂ Laluum Qluwnatc,

(C) "7 RE A T S calcitonin
(D) 0.9 % N/S hydration




106 p #L

i 72 e AP BR S IMEE %A » iR A PR furosemide ( Lfﬁn )17 (40mg) Bld DEE
EHTHEIE - BHEHU Y - ST E&fF{K » 55 MYI—fdtaigE 5 e _LaltiE
(A) IIFFE 2.1 mEq/L (B) [M$%5{H 11.3mg/dL
(C) Mm#A{E 150mEq/L (D) 18%(8 2.8 mEq/L

fir 76 BACMERIBIE - RS - G5 FHI— TR

hoy —a—a

(A) VERVERESRE  (B)MERMEERTH (O (REERETTE (D) REEEBT

—'ﬁ’f 42 B AR UIBRTR - B5H /B E B EVE 25 (parensthesia) @ [ HF45
[UA L @tL{ tetany) » 55 [t E AT AESE AL T Il FE 15 2
lA) ( LE [ &5 (B) 1 #NE (C) S #E (D) & g iE




26. -

(ABG) 3555

(A) pH 7.42 ~
(B) pH 7.43 -
(C) pH 7.23 -
(D) pH 7.31 -

—{ir. 82 RN SE B

& YAl ?

(A) #E[E4E

4
71N

HCO;

HCO;

106 p #*

7 44 BN BEELAMHIRE B IIEARA 2
e UM E - 55 M ﬁ.ﬂ--m
P,CO, 48 mmHg -
P,CO, 42 mmHg -
P,CO, 60 mmHg -
P,CO, 34 mmHg -

|7

T

=5 '\t_.ll

28 mEq/L
HCO; 30mEq/L
HCO; 28mEq/L
|7mEq/L

’ LII}%”I“ 22 0 BRI

HY 1 T |:I. F- #ic” [F.I F ?

SRS T BT

KBRS HFR M ER(E F 150 mEq/ L » fAJHE

(C) izhHZE

(D) &I




106 p
31. REAMUEENTHVEA - DSl —f g ?

(A) potassium (B) calcium carbonate
(C) vitamin B (D) folic acid

RV NESE A AGREZE 4] » BINRAEE T
pH 7.15 ~ P,O; 42mmHg ~ P,CO, 80mmHg - HCO; 28 mEq.-' L~BEO mEq.-"L » SpO, 80% >
1/{n] & ] e = i FH HYEEY) 7
e (B) 7Kt (C) ZIEM (D) NEHE
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41. » [RIdE T ~ W& ~ fEISE5EE2 » Eiings Ay6.0mg/dL(1FEH 9.0-10.5mg/dL) »
[m,.-_q H}t{“y 3.0g/ dL (1FH 3.5-5.5g/dL) » [, LB ? 4 mg/dL( 1FH 3.5-5.0mg/dL) » B IhEE
B LEEA R QTR o Nl o] & i fyiE
(A) 1,25 -Dihydroxyvitamin D level (B) 24 - hour urine calcium excretion
(C) 1onized calcium level (D) magnesium level

47. HEptEE s |FEfER RS E(EEE (paraneoplastic syndromes ) HYELA » N0 TERE 2
(A) R4HHEEES [#E Guillain - Barré syndrome
(B) Hfifs S EEPLAI R ZE A & 73 MEEEE (SIADH)
(C) AR s 5 [RE(E M S
(D) figiR - 2 655 [RE S 1L §5




Paraneoplastic Syndromes

Major Forms of Underlying
Clinical Syndromes Cancer Causal Mechanism

ENDOCRINOPATHIES

Small-cell carcinoma of lung ACTH or ACTH-like substance

Neural tumors

Syndrome of inappropriate Small-cell carcinoma of lung; Antidiuretic hormone or atrial
antidiuretic hormone secretion intracranial neoplasms natriuretic hormones
Hypercalcemia Squamous cell carcinoma of lung |Parathyroid hormone-related

protein (PTHRP), TGF-a, TNF, IL-1

Breast carcinoma
Renal carcinoma

Adult T-cell leukemia/lymphoma

Hypoglycemia varian carcinoma 1
Fibrosarcoma Insulin or insulin-like substance
Other mesenchymal sarcomas

Carcinoid syndrome Hepatocellular carcinoma

Bronchial adenoma (carcinoid) Serotonin, bradykinin
Pancreatic carcinoma

AT Gastriccorcinoma | |
Renal carcinoma_________[Erythroporetin
Cerebellar hemangioma

Hepatocellular carcinoma




64. &> STADH (syndrome of inappropriate antidiuretic hormone secretion) » NI R#IL{A] 35 A 2
(A) B PERILENAE (euvolemic hyponatremia)
(B) & RURR R HARBREE(R T (hypothyroidism )
(C) /IMERVR4EEE /11N % (urine osmolality #5{E%)
(D) & AGE T REFREH /KT

78. NIafEGIAE R E IR S =GR AT R EEH ?
(A) macrolide * 4[] erythromycin (B) aminoglycoside > %1 gentamicin
(C) polymyxin > #lcolistin (D)-sulfar drug > %1 TMP-SMX

79. HEAPKES KRGS AT > FAIMoE e A s ?
(A) [AEPKE pH (ELRE BV PROE T PR ik 4 0 HY e A
(B) f Fehix ik i Bl i i e S PR B G I e 4R
(C) R/ VIS HEHY - BEJR D PR & 45 A i A
(D) allopurinol 8¢, febuxostat > Be i/ R EE S A E A




Aminoglcosides
Amphotericin B

Chloramphenicol-
cats

Quinalones
Lincomycin
Nitrofurantoine
Polymyxin
Sulphonamides

Tetracycline
except doxy

Antimicrobials
contraindicated in different

conditions

Chloramphenicol
Clindamycin

Griseofulvin- cats

Ketaconazole
Lincomycin
Macrolide
Metronidazole
Rifampin
Sulphonamides

Tetracycline

Aminoglcosides

Amphotericin B
Azithromycin

Chloramphenicol
Fluconazole
Flucytosine
Quinalone
Griseofulvin

Ketaconazole

Sulpha
Polymyxin
Trimethoprim
Metronidazole

Nitrofurantoine

Nleonates
,-.‘.l :r.‘__ 2

Aminoglcosides
Chloramphenicol
Quinalones

Metronidazole
Nalidixic acid
Rifampin
Polymyxin
Sulpha
Trimethoprim

Tetracycline




SRS AN E PSR 1T

LGB
YYD W i

#X-rayl HFCTLERE

EX-FaY TR | gxarmmE | A6 MEE

. 75~8% | mimkpiesE | RSN .

L §5 o] BERY
ARHRBSEE Ui - 44 % (radiopaque)

I % £ 10~15% D & - B/IVEH e AN . o] S5

&4

e~ PREGHE EE (radiopaque)

WEESEEE | 5~10% @ ESMAREEE (XL TR A Sy i) #15

M%H) (raduopaque) S

79 5~10% | JiJE ~ AE R LER A HE =257k e LB o] 5
(% ~ Wi 1t 3 (radiolucent)

<509 . HZEEM )
e e B8 240 Skl R RS . e TR E) -7

(radiolucent)
<5% o HEEEME i LR
% (4 ° | HIVEBHEHHE SR | R e
T szl (indinayi (radiolucent) ke | (EH IVP“I
%ﬁjdl}? BT (|n |naVIr) £ B2 ’ﬁ')

YJ—

A HE

o] 255



¢ |I11|

SR EPSRE

B R HIA R

g INE R B
@Ait%uﬁé
f%ﬁ*“?:—a

A= I e IR B
E

BT B RS
T iRk




22. &Pl M EHES (acute kidney injury ) 7[RRI - [NAI{a[3E 2 &S B YA Z (intrinsic cause) 7
(A) heart failure (B) acute tubular necrosis
(C) renal artery stenosis (D)ureteral obstruction

24 i R I w7 AL Z@E f 1.4mg/dL » eGFR 53.5ml/min/ | 73m”’

U—UEE Iﬂ”&
(B) EEHE L.

(C) mJ_F’UfELr“

(D) Ldﬁuj*ﬁ%‘_;g;;-% )5




25. -ﬁfﬁﬁm#mm ‘hematuria) 2 70t - e[ F&

S mfﬁ:iﬁijﬁb bkﬂ]l
C ) T'_ *"J @ﬁ'ﬁ’i’ H?r' 7 E'Dll?:.%? H’%Hﬁ%’ﬁ‘&?ﬁ{-‘:ﬁf
D) &ERIMRARFT B - BlfE 2R

Tl - BART ko Bl R RFEC AR M et p BRIR
,«%’I‘S{Jﬁ_ ’ %\ﬁ "l’_ﬂ_ ':_BE;-. L__H'j?)?;‘t,ll H mfﬁﬁ)‘_ﬂ A U o l}—]pﬂ_‘ff’fﬁ
gy"")‘ ~N B"" ——J "y ) ‘)' 70

3 Fﬁ %J}j\? ; Rl s FK AL z].\,,ljj:‘ "3]

- ﬁ;;;‘],p_%piaﬁ oo .,rs,:p Rb i Pk g g *%Fﬁ’;ﬁl

>t

¥

k=
By
-
PR 1]
NIy
%y

T



30. 'Jﬁ“i 32 %Tf?‘%“;‘i‘jf '

- A
A .

I Byfn] 2
(A) &M 0fLE




107 R~ #h i

» BUN E2EFERLE AR Cr(BUN/Cr>20 ¢ 1) ~ JREAE (<20meq/L) H
Z{E (FENa<1%) ~ FRiE2FHERA S (>500m0Osm /L) » DL T8 RIE2E {0 &

(A) L5508 (B) B i i i
(C) B 3 [ B (D) BRI 4L B B 5




42. FHI I e] e R FﬁﬂﬁTﬁﬁuTiu \Elfl':fji[ﬁ”

@D murphmc (2 fentanyl (3)

(A) D3




70. —fir 56 2L - —EHARTRE B R=ie 2 B RafEAE Fig (IR 22— s sE A -
EFIR B ) o (ERCHARIENE - NI TR RS ARG ?
(A) wound infection (B) urinary tract infection
(C) herpes virus infection (D) cytomegalovirus infection

R e B R - RS TR 2
(A) R ER
(B) 475 S0 Bk T vE
(C) R LT I e E
(D) TR A M B R T

. HREAte M B T IE R A& (anemia) AL - a1 F A 0] BE
(A) @&/ NERTEE L (microcytic anemia)
(B) B figh e 2B FVAT Bk A e = A e
(C) MmALZ/aFmHE A 11-12g/dL
D) & i eI FE DU AL Bk A4 i 22 B s & Y8R







108 i #

38. # M B3 % & (nephrolithiasis) 2 443K » F 7|47 & £ 4 ?
(A) % A o Bk (hematuria) & A% B8 & (flank pain)
(B) & % R, &9 % 4 Jk B b4 4 % (uric acid stone)

(C) 4454 & (calcium-based stone) &9 X 7 & radiolucent stone
(D) e A A 4 & (staghorn stone) g %2~ magnesium ~ ammonia & phosphate » % £ B M JL ik

I AR

Struvite stone:
- EERPA/EE(Magnesium) ~ BEifEEE(phosphate) k& (ammonium)

- BEBRLIEALA(staghorn stone)EIR
« BMABRK pHEXRZER 7.2 - MAEN R ETEL struvite stone ZHZ A%

« ERMUNERRIBESHEAEEESEA =B RAZHEE(Proteus mirabilis)is Ak



SRS AN E PSR 1T

LGB
YYD W i

#X-rayl HFCTLERE

EX-FaY TR | gxarmmE | A6 MEE

. 75~8% | mimkpiesE | RSN .

L §5 o] BERY
ARHRBSEE Ui - 44 % (radiopaque)

I % £ 10~15% D & - B/IVEH e AN . o] S5

&4

e~ PREGHE EE (radiopaque)

WEESEEE | 5~10% @ ESMAREEE (XL TR A Sy i) #15

M%H) (raduopaque) S

79 5~10% | JiJE ~ AE R LER A HE =257k e LB o] 5
(% ~ Wi 1t 3 (radiolucent)

<509 . HZEEM )
e e B8 240 Skl R RS . e TR E) -7

(radiolucent)
<5% o HEEEME i LR
% (4 ° | HIVEBHEHHE SR | R e
T szl (indinayi (radiolucent) ke | (EH IVP“I
%ﬁjdl}? BT (|n |naVIr) £ B2 ’ﬁ')

YJ—

A HE

o] 255



45. 7% Bfaldosterone;# % ¢4 L B &4 A
(A) aldosteroned B _E Bz &4 Ak e PiT 29~ ik 49 -H%Lfifj #;: - E Fﬁ %

(B) %é]] %Ei%_'ﬁl%’ WL 48 ”i_ % ?ﬁ&ﬂﬂ- ey ‘:P “Lﬁgvj*; ;}*ﬂ? ‘:fjlj
(C) B LAz & g 4384 e95% A 0 Haldosterone & E F+
(D) & &% 4 KESHA > Haldosterone® F 5




Connective tissue-{LR

capsule

Adrenal gland

Medulla

Superior surtace of
kidney

Tissue area Hormones released

} Zona glomerulosa ———a~

(adrenal corlex)

Zona fasciculata ———
(adrenal cortex)

Zona raticulans —m
(adrenal corlox)

Adrenal medulla ———

Mineralcorticoids
(reguiale mineral
balance)
Glucocorticeids

{regulate gluccse
meatabolism)

ANGrogens
stmulate
masculinizalicn)

Siress hormones
{stimulate

sympathetic ANS)

Examples
Aldosterone
Cortiscl

Corticesterone
Corliscne

Dehydrcepian-
drosterong

Epinephring
Norepinephrnne




Renin-angiotensin-aldosterone system

Angiotensinogen
A
@
i
Decrease in @® Renin
renal perfusion _ 5= _ .
(juxtaglomerular
apparatus)

(R

Lungs
Surface of pulmoniry
and ranal endothelium:
ACE

i

| ]

®,

¥

Angiotensin I

Sympathetic \
activity

Ma-
H. al

- p Tubular Na* Cl
reabsarption and K- Cl=
excretion. H.O retention | |y n-

&

"
Adrenal gland: l@

[

[Elpd
@'F ¥ fldosterone

Logend

» o Sucretion from

an Qargan

= = = Stimulabory

segnigl

Inhibitory signal
e [ HCTION
—e ACTAE FANSpOMT

= = e PASSIVE UFBRSEOMT

secretion

' IEI:-] Arteriolar
== === * vasoconstriction.
Increase in blood

-
pressiure Arteriole

] 5 .

=== L A0 Secretion
Pituitary gland: :
posterssr lobe []

[}
¥

Collecting duct:
H:O absorption

H.0~ ../

e e L L L LR L

Water and salt
retention. Effective
circulating volume
increases. Perfusion
of the juxtaglomerular
apparatus increases.




iR AR R B MLEE R & R A 4R FaMgF B ? (D nitrite (NIT) (+) -8 d bk
A& Q@ pH:3.8 >8R A potassium-citrate# 4y @ protein (PRO) (+++) =ik fpE R E @

specific gravity (Sp. Gr.) : 1.001 > 5 #KF £ -
(A) O@ (8) DO (©) D@ (D) 23
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27. FIHHR—HEENT R € F8R AR A ERBELLT X
(A) ¥ KRR AE i ®)¥%%%%MT

(C) 3] ¥ kB shhE 7o ik (D) & Fa4kBEh fE 18T
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64. FHIFAFHEERAZ AL fTHKARS
(A) vancomycin — & 4
(B) clindamycin — BRJE ~ AR M B X

(C) gentamicin — ik fo 4F

(D) tetracycline — & &k % M (photosensitivity)

70. AT AR—FEARIL > B 5 A 5 8- R F2(high anion gap) &4 4% 34 M 85 f g 7
(A) BB F3HHCO; R %k (B) 3LERS % 69 BL dn
(C) B/ EdhdE (D) 12 P re 2 M B




108 jr #4

—RL765% B MRE R M B R - B & F ) BOR 2 £ MAE R 4h ik 5x BUN 202 mg/dL

Cr 13.5 mg/dL_> 45128 mEq/L- 4%6.1.mEq/L > 457.6 mg/dL~#;7.3-mg/dL > Hb 6.9 g/dL -

HEREZEN LI 0L o BALREE - Bk RS » A PMREET > TE PR
“"F-‘JT/@’ BB KRE 0 T 33k 7T Re XS BT A ¥

) 5 B4 P I B 5 A% (central pontine myelindysis)
(B) B g 6 T 85 5k KERFT 3K
(C) R-F#74% 1% 2% (disequilirium syndrome)
(D) & 3B HRE




108 jr #4

72. %k &M E 1815 (acute kidney injury) » T 3] E& R B BEAT E 84T A B AT M (prerenal ) 2 R
3
(A) B BHBANZAZNUA R ~ TR EIK ~ D5k
(B) 0% ~ ke B
(C) J& R A4F » k18 A # Bk /& tketorolac
(D) A#EEAREARRK L > TR ~ KR > &k

T4, & 9 A A AR SILE ##(thabdomyolysis) B » T 5| R B 47744838
(A) RE8IRILF) 8548 F Ak B LAKE ho JR R A A
(B) A% 4y » 34 A statin A fibrate 48 % 4%
(C) dAbfrik
(D) &89 2 5% & JbiE 69 £ R AR B 1 » J& SLBP A4 747




108 p #

— {47 B AAEWKESREEZGAEIITRBIE > BIERSL A BN i i3
2 % (membranoproliferative glomerulonephritis, MPGN) » 3 2538, )5 52 3 & & A 5}

TR —HAF KR RTAEMHTEH ?
(A) ARIAF % (B) CRIAT X (C) DRAF R (D) ERAT X




108 p ~ #h 3l

— 46K At BA AR RR 0 BASE R > ARRJR ~ BIEIRPIFIS KRG EEMERRL
FEBh A AR AR TR 0 A BE94/62 mmHg > «o Bk100R /5%, %20k /5 »WBC 13 ,500/mm°
Neutrophil 84% 1 fn fr& B s 2.3 WBC 80-90/HPF > RBC 2-4/HPF - 4+# T 7|4k

WATH B AREE 7
(A) W5 T ik G R (B) MBIkt
(C) T%%ﬁiﬂi%ﬁﬁ%ﬁi*ﬁﬁ (D) W’E‘}%‘{i s }%lﬁ{Tjﬁl,f{iﬁyﬁ?




108 # #

57. F M EEs45(oxalate) B & B R AR ER  THMERET ?
(A) &V f% a’; ¥ B (B) &V a-4n el B IR
(C) #&» B B &Y i BR (D) 3% o545 45 BS 49 B 40 89 35 BR

61. # B ik &L AR E (thabdomyolysis) Z 4 3 > F 74 # 45 3% 7

(A) WLA BURIM A i E15 E mEL K OILE B T R
(B) R B 4B GE > FRIMF G

(C) ZEEIREIRR 5]%’*"3"%K'€£é@%1‘%9&:ﬁ

(D) 4%4F k=42 mL/hr/kgd B




108 #

— 43R R A SR RY REBRSaBRZEHARG 0 THETR B ~ERF
FRER LA 0 Tk Bl -H483% 7

(A) iR B ARE B RIREL * VMA (B) B LAgss % 44" I-MIBG scan
(D) RERE4EE L AR ARG 1k F 47

(C) © Akbromocriptine;g &



109 FEAIMNEE R EIEENEN = - B

22, #HlREMH 48 (acute kidney injury)= R B + » F #|faF 28 7 F 1% B % (postrenal
factor) ?
(A) heart failure (B) renal artery stenosis

(C) acute tubular necrosis (D) ureteral obstruction



109 FEER(SN N ERERMTE- A

32, A% TOH » i BLEE & (creatinine);f & & 1.6 mg/dL » {531 5 #4388 £ (eGFR) &
43mL/min/1.73m" + 55 & #1281 B Rss GFR 4 39 % s 19 2 C
(A) E1i# (B) %24 (C) %31 (D) #H4i7

56. B &M F I8 (acute kidney injury) - & i 3 d + B8 $¢ 85 88 (creatine kinase >
CK) L ~ MEE R BER#E TEEBRASRE R £ o FITERHA T KE?
(A) s [ Z RILAE RN THEER - T &

(B) #i ~ 8@ E
(C) & B E4F 1 ixL5#8k:E 4 ketorolac
(D) FHEARE AR L » TR - AR AV K

A



109 FEAAMEE R EIEEMERF- IR

58. B AT S M E28 mEQL B o B 2R 0 B 8458 0 BB §EFT I

= XN
(A) atenolol (B) captopril
(C) hydrochlorothiazide (D)-—spironolactone

78.  F BBk ReE R F 6906 0 [TTIACE 4T H4E3R D
(A) aminoglycosides MR PN FRARFTHRASF LLFHLRE
(B) fluoroquinolone 4 ¥ MMM FEMFE > FAMER RN FE —REHED
C) ATH I ENRAHEO AL TEHEAERE FOFMBURGHO R
(D) % — X #ycefalosporin ¥ #~8 -5 (18 F P o996 R 4 38 B 6 & E.coli
Proteus mirobilis ~ x4 B Klebsiella spp.
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47.

48.

49,

EAGNH BN EEENERE- B

30 B MR A BN ERSEERRXEHEEREE  HEEWKEEFERANEED
fER - St E SRS ZEAABEZHEE - TP E&E SR ATRERYZER ?

(A) 52 4.3% (orchitis) (B) 52 3% (epididymitis )

(C) 52 B %F (testicular tumor) (D) $5Z#FAR 9% (varicocele)

45 EEMAKEITR2E - HBEANEEEAGHRE R - I H @R aAER S 45E
gL g - G2 A ERIIMEE - HRPREEE - 3K - RGBT - BHtfeEEH
4 JHES - EREMERSENE RS - (B4 JRNH#ERA (costovertebral angle ) g8ty & #E - [FliF
FRifteE th AL ImER » FH{l 3 Ri nRERTR2ER ?

(A) BB 3 (pyelonephritis ) (B) Ef45 41 (renal stone)

(C) 2 M 1% (testicular torsion (D) = ERIFIHR 22 (acute prostatitis )

56 mAIEH A - (Bt T EIHAmMRIIET (LS EsEHERE PR - 78R
REFEA « S BEE -t e EFE s ELLE - BERITTIIESE - TF1
(ol PR e AT HE R LR ?

(A) SVMEETYIAR 32 (acute Prostatitis) (B) #5HESE (bladder carcinoma)

(C) FRESEE 1 (urinary stones) (D) BERE 32 (cystitis)



110 FEAGMN N ERERAIME- AR

7. 2482657 - FratwfR AP SR A - (B8 8 RS 0TEE - TR0 (] & IERE ?
(A) @l e - FEER T ARREREE (B) &% - BiTiRAEREEE]
(C)EH/+# » A+ TEE (D) #ZORIMEFIGH

20. FEEactE EAEERR - SRR 2 K - BEEL - BRI » flfl &5 5% 5 fER 16,200/ uL -
B it o = S5 (AT B 45 74 (costovertebral angle ) AL (knocking pain) - THI{AE 5

e Al RERYR2ET ?
(A) acute pyelonephritis (B) acute glomemlonephntis
(C) acute appendicitis (D) pelvic inflammatory disease
68. 16@-rflZmryints: - SEREEE - RS THE - (&R R IR ?
(A) Lactobacillus (B) Enterococcus
(C) Staphyvlococcus saprophyticus (D) group B streptococcus

69. Fm A SmENEHEE - PR AERBLFHEERLE - F20 - BRI MmEETE
TSR 2+ (HMEMEE » creatinine 1.8 mg/ dL - creatine phosphokinase ( CPK)
13.000IU/L » FH{a] ESIEREES ?

(A) Bl&s T A B e

(B) B AEM - TSSO RIEFEREH £ I WEEEaE 1
(C) B FREEES ST - FhkiEREHE

(D) =] {5 F e fit dn C @ {LRE T



110 FEAGMN N ERERAIME- AR

72

73.

—{ir 65 w2t - R F IR ERERE A S AT - 6] ceatinine 1.5mg/dL - L)
Fleet's %7 ( Fleet Phosph - soda® ) ;&8 - #{7{% - creatinine 40mg/dL - BUN 80mg/dL -
MAEE R & - MEE 130/ 80 mmEg ~ o5k 78 30/ SrEE R R R 1.100ml/ X - FHl{EZE
e e m A T IREE{ENREA ?

(A) W% #7% ( phosphate n phropathy)

(B) 1 #i5E% 7 2 (analgesic nephropathy)

(C) {E N FEFH5% (hypokalemic nephropathy)

(D) EEEEE 7% ( oxalate nep ropathy )

AHAE R SRR AR - N 28 - RESIEERA A insE 150 cells/mm” -
HopH 60 %5 MEER (neutrophal ) » 71 B B {o] & 1E 5 ?

(A) Al E SR GFNE E - KEEEEERNE = —E

(B) 8 HEEEAR TS THEE

(C) SHEEEREEAR  HEEITE TI0 A t=PAS Urokinase

(D) HEV-EERE- rILRHLE ZEREN - FABREERTEE



110 F£EAGN N ER EIRMWE- IR

67. —{IEMEEALS O (B - BEEEER ) & - BiBEmAES - TIREENEE - \EREX -
R 4520 - g Ei#s WBC 80 ~ 90/HPF » RBC 10 ~ 15/HPF - [F St
SO E R B ?

(A) Streptococcs pneumonia (B) Proteus mirvabilis
(C) Entera occus faecalis (D) Escheri hia coli



111 FEAGN B EREEENERE-F R

49. BRI EREREFE AT LS LIS FIEERE - HE MR - TYII &R olEE ?
(A) THEEPERSRL B) ZaEREE
(C) A tERAE (D) R

50. FRAERE A E FAbFRERL S Z RGN - T HIo1E R ?
(A) B = IFIRIPTE R SEAERE - ABEEVERRIFEH - FERGH
B) BEREFRIVIER - BE 5T DR AR
(C) FHE R A MERER R B E B E 5 0F 3 FUE I B P S0 R 3 [ 24
(D) BN R ARG 2 - Erig e pR s B E ks

51 5052t - RS - BEREOINE - [EREFRFERAMRER - (O EARREE
sifehs - AR AGHE ZREL - TYIHEIERE ?
(A) MR EEEEEED - AROME TR
B) MREFFIATER M - Ao dim
(©) MNBKAEEFRABM - AR HREgizHO

el
Y T r——— Y v In 0o

69. RS MR 428 Bl - T E 8
(A) ETEERR PR B Rk CIPRZE - 4 B RTH RS 4
B) ERALAEETEs7T = 0] BEER A
(C) HEEF R B/ HEE
o) R GFEE w5 Poo3om w 0 Pw

|




111 FERGNRIER EIBMME-NR
16. 555 X TEHGAREL R (flank o) + & T AEM =M - i - eWEmia B

BESRE - otRIRE A - T S o sERI2E 7

(A) Ef e (B) WX ES O (C) ATFIHRBE A (D) BHRIEIEEE
70. EHUERE oSN - BE gHiRESE - FeE T —E?
(A) H#F - SALEEER - S C

(B) JﬂlEFHﬂ,Eﬁ,ﬂEE (creatine kinase, C E.} EF

1pept1dj,rl p-eptldase 4 1mhi
(C) - glucosidase inhibitors ( AGI)
(D) sodium - glucose cotransporter - 2 inhabators ( SGLT-2 mmhibitors )



111 =F)

EAGNREREEMERE- M

38.

FRESSEORYREN - T ¥ s 7

(A) FRESESOISHEVERE - oo AR SRR FOEE SosT

(B) B i N AR B S 0 IRE A R T =0k £ A7

C) BREABEBRREMES RSO » 7HIE2WMRETLLTE - Wik EHRERFIR
TR B REER R

(D) B EZ=0E s O R R R TR AR R A FHas T 3T

THIEEIR {0 4 2 GRS (iving donor ) B RS EHTE 7

(A) A5 T F TR iaiE &t E

(B) o] LA 84S (EAY 2 MEEF VETE VR (acute tubular necrosis, ATN )
(C) A T2 {5 H s A1

(D) BiEENEHE TS

CC
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74. BRAWREELS ARG - T #F e ?
(A) BB EEAEER
(B) 45034 =28 BMI A 1EHHR
(C) M FRELS A TERE R B2 A S B E SRR TTE
(D) 40~ 60 R =34 R EE nr S
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58. PR M BB B PRl i - iU ARFRIF R EAYEER » T 5 Rk (o] F IERE ?
(A) dysunaiEfhiA 2R A B) LT HEEES
(C) BME FiE £ ERIEEHTIER (D) B ERE R E A

59. 64 F L PERBRR SR Sz SRR A AN EM 2 K - AR lRE-ZAE diE il - N2
B IR I E AT EERE HH 2/ 3 VPRI ER - AR ABESIH DR B E =8 RIS Rae 0l sE

> B2
(A) BEREE 1 ( cystocele) (B) T- = % ¥ (uterine prolapse)
(C) BElE ! ( enterocele) (D) EfSE ! (rectocele)

73. HREBFHEEENIE (overactive bladder. OAB) -7 Rl »  F1|{o[-5 $8#R ?
(A) K AgEHF TR ZER
(B) # LA@bR B\ (urgency ) &5 EEHER

(C) iAEEEEET] (anticholinergics) 2555 HUGHHEY]
(D) SF2cig i - BEMEABEIE 2 BTN 2 38D

74. FHBH AT ER K ZE (overflow incontinence ) Z Rl » T 51|{a] EHHHER ?
(A) B NF EIFRERR & 5 HEeR RO
(B) MBI SR ME - 1M ARV B AR SRR R ER
(C) M-SR IE AR R A MR At I PR A B i e IR A
(D) B LR FEBTH 5 65 2 B EEEY)
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75. 49 ERBNE - (M ST STAIAINE 132 me/dL - BAFRIBIEH 0 mL /min/ 1 73 m* - FEELR -
HEIGE Y « TRk EREE 2 A
(A) AR - 4R R A S A T B i T S BT o]

(B) BH SRR S - I H SRR R T %
(C) SIS RS 1 - S |2 E N IR R B S IR | BT
(D) 1B BB PR = 1] 200 e B SR
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67.

68.

69.

70.

AN BERERMEE-R

—fir W04 FFEARAENEFEYMSETE =0 T8 TYEREE MEEFS
FrE=HEKEEE, fIEXE?

(D& BFHEL R R 30mL - AFFFEN 24 /) \BF

(&) ERIREEEE S 12 /B

(48 /| BF A E A AR 2.5 me/dL A FE 4 5mg/dL

(@48 /BEFAIIFE R E S 22 mg/dL EFHF 66mg/dL

(A) Dd (B) 1D (C) 2D @) D

BREHESHEEEHER AR ME R E® (LB DMK (angiotensin - converting enzyme

inhibitor, ACEi ) 3 9% — 8 in & 4 % = B [HETH ( angiotensin II receptor blocker ARB ) i %8

ek i R EE )« T ) T 3 e 7

(A) ACE:i 5 ARB Sy [H 3895 A 5 350 i BESE )

(B) GAAGHEFH ACEIZE ARB 209 1 -2 #8749 » B iaweim R - fn /5 S ET S in & S s

(C) FRGHR ] ACE1 5 ARB % - [MUSHIESETS 830 % » FEIrENE L& H

(D) Frl#GHE ] ACEi SC ARB {2 « HERINH 8 - EFAF] 5 3mEq/L + FEILENE [ H

AR B R BATAGE - T4 2

(A) BREREETHGEZMAEITR A - BRI - #50EE BT PEEREE (dialysis

(B) AT 4 {Eiin B (intradialytic hypotension) 75 A + %4 5 7 & i BESE P Tae B2 B EEA 2

(C) B EENTI A SHEG W0y » FAWER T 2B B S A EE

(D) BHTAFARERAAVEE Al - T IR T (nontunneled catheters) | FFY T BEEARE
(tunneled catheters) |

HRHA R HEEE R a2 208 - TS 7

(A) SEFASERERERIE « BRETHE TGN - LU EERE £ R M ks

(B) A R SRS FRIE T 48 - T2/ (D S RO - A T ERE TR - DU
FRATEZEAT AT HE

©) EMREEHHEEE LZE X F R 2 M EEe

(D) £ T ERAEAEREER A - B EEEEEATTE
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3. Bk EEITEE A O A » BUN 30mg/dL - creatmine 2 1mg/dl - TPR 375°C - 983 /43 -
24545y - BP 140/98mmbls + T e rREEtRO1PeR - o8y A TR s ?
(A) tbuprofen (B) mepenidine (C) acetaminophen (D) morphine

31. BB HAMEHERE - TYIFEMNR ?
(A) SRR
(B) fRREIERCAT
(C) BEin B A B in EHwE - BSEETmE=R
(D) G PRy E R
41. sRACE 82K - HEMSE LTt/ MEREV S Sml/hr - HERFES/HBEETECE K 20 -
S ER KR S00mOsm/L » THIRGFAEREE ?
(A) HTHEABERTIE
(B) FEREEE CVP (2% 8IS
(C) functional excretion of sodium (FENa) FE> 3.5%
(D) FeiS T (EARAT dopamine 455 BB MR



112 FEAGN R EREIRMEE- IR
64. H RATMAEREA - T ETHRE ?

(&) FREIEEE (B) RS H (O ERGBEIEE (D) s
65. JHFRIEECSRAEE H RAVRRM « TYIRGRH I ?

(A) FEE R M TR SR E R X

(B) FAFEFERNLE

(C) 3ERUH R ECEAIAE R ULIEE B AR

(D) BEERTRZ R T AR R RIS R

66. HRESBORYLEH « T &SR CATBHRREE ?
() BERF (B) EtEEA
(QE=TSPNS P, D) BERELSOERAPR 1 A5

67. AR THIEmMRATRGE « THI{IEMER 2
(A) ISR AT MR AT AR & - DIS SRS Rs R
B) B#EEREMAERANESZ—1TEG
(©) B Z0-+AGAa SR HEFEAHE
(D) B4 R TR M din FRA R Py o P I
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42. HARSASHEACCIE - T EEES - AR - RERD HIREERMEE « BIFRHA p
iz FTHERTIEH  TYIBRAREY H REGH R SR 2

(A) hemoglobin (B) unc acid
(C) myeloma light chains (D) myoglobin
54. TR — (R i R A PTHE S [ S PR 7 A
(A) canagliflozin (B) gliclazade (C) metformin hel (D)) voglibose
56. [§f A B S AT A BRI A 3 AR - T VIR R 7
() SLEIFIE B RE R AT AR
(B) B HEE LR B W& =R EREERE D

(C) Tt [ L aTRE BT e T e N B S s
(D) REREEAT I O MmERE T 8> 100/mm” + H>50% BEER
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58. fichE Acute Kidney Ijury (AKI) E# + TV EFSTE—H=EERBE 7
(A) [ PHFEE T RE S 6mEq/L
(B) B & <0.5mL/ke/hr F540 24 /| \B¥
(C) 48 /[ \BF IR ENBERTH 1.2 me/dL EFE 1.6mg/dL
(D) 48 /| BF PRI R 3 FH 22 mg/ AL TEFHE 66 mg /dL

59. #AHESFEFM - Hin g s TR 130mEq/L » 24 /NEFRYFREEE R 3600 mL + FRfE
72 IEEE (unne osmolality ) 400 mOsm /kg « §7§ A MIE L TS T 7 WHE = REN =8 7
(A) FiSHE S0EHE ( primary polydipsia) (B) th#E EFE HH4E ( central diabetes insipidus )
(C) B AR R ARTE (nephrogenic diabetes instpidus)(D) 358 14 #/] B ( solute diuresis)

4 [ 5Eslide » FRi®osmo > 300 > HEFE solute diuresis ©

80. T EFREr B HESmATH RIFHE 7
(A) HEiESE R (B) #fhan B6 §h=
(C) BRERtE M (D) 4TMmELERLERZ



EVALUATION OF POLYURIA

POLYURIA (>3 L/24 h)
Urine osmoiality
< 250 mosmol > 300 mosmol , :
Solute diuresis
Glucose, mannitol,
radiocontrast, urea
1 B (from high protein
feeding),
Water
History, low deprivation medullary cys“fvi —
serum sodium test or BESRGS, HauIveYg 10,
ADH level or obstruction, diuretics
A
Diabetes Insipidus (DI)
1 \
Central DI (vasopressin-sensitive)
Primary polydipsia posthypophysectomy, trauma,
Psychogenic supra- or intrasellar tumor / cyst
Hypothalamic disease histiocystosis or granuloma,
Drugs (thioridazine, encroachment by aneurysm,
chiorpromazine, Sheehan's syndrome, infection,
anticholinergic agents) Guillain-Barré, fat embolus,
empty sella
]

Nephrogenic DI (vasopressin-insensitive)

Acquired tubular diseases: pyelonephritis, analgesic nephropathy,
multiple myeloma, amyloidosis, obstruction, sarcoidosis,
hypercalcemia, hypokalemia, Sjogren's syndrome, sickle

cell anemia

Drugs or toxins: lithium, demeclocycline, methoxyflurane, ethanol,
diphenylhydantoin, propoxyphene, amphotericin
Congenital: hereditary, polycystic or medullary cystic disease
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