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C, = V * Uy = Volume/Time
P

X

Where:

V = urine flow (ml/min)

U, = urine concentration of X (mg/dl)
P, = plasma concentration of X (mg/dl)
C, = clearance of X (ml/min)




A

Substance A

Tiéu chi chon chat thim do chirc nang loc cau than.
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Clearance
(mL/phat)

Pic diém Loc don thuan Loc+tdihdp  Loc +bai tiét
thu thém
Tac dung Tiéu chuan Tham do chitc  Tham do chirc
vang dé ddnh nangtdihdp  nang bai tiét
gia do loccau thu
than
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Cac xét nghiém danh gia
kha ning loc chia cau
than

Xét nghiém danh gia kha
nang tao mau cda thin

¢ Dinh lwgng Ure mau/BUN

¢ Dinh lwgng Creatinine mau

* Do d6 loc cau than- clearance creatinine
¢ Dinh lwgng acid uric mau

* Do ap lyc tham thau nuérc tiéu
* Specific protein urea

* Duong niéu

* Amino acid niéu.

e Can ldng/ nudc tiéu
» Tong phan tich nwéc tiéu
¢ Dinh lwgng protein niéu

¢ Dinh lwgng Erythropoietin mau
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L

» Dung dé dinh lwgng ndéng d6 cac chat trong

* MAu nudc tiéu 24 can cd chat bao quan

» C6 nhiéu loai mau nudc tidu, tuwong &ng vdi
tirng xét nghiém cu thé. Tuy theo muc dich
ctia XN ma can dan do nguodi bénh dé lay
dwoc mau nwdce tiéu hop Iy.

Mau bénh pham nuérc tiéu

nudc tiéu.

(thudong la toluen)

.

[m

I T T T |

Mau nuéc tiéu
ngau nhién

Ma3u nudc tiéu

Can KQ khan

sang sdm

Mau nudc tiéu 24h

Mau nwdc tiéu qua
sonde

Ma3u nuéc tiéu qua
choc hut bang

Cac XN can dinh

lvgng cac chat trong

nwdc tiéu

BN lo mo, hon mé
Pang cé dat sonde
tiéu

BN khong thé dat

sonde tiéu

quang trén xwong

mu

Trudng hop cdp clru.

Pa s6 cac trwang hop

B4t ki thoi diém trong ngay
Lay nwdc tiéu gitra dong

L4y vao sang sém.

L4y nudc tiéu gitra dong

BN ngu day, tiéu hét, thu thap
nuwéc tiéu trong 24h tiép
theo.

Bao quan & t° 20-25°C

Ky thuat dat sonde tiéu

Ky thuat choc hat bang quang

trén xwong mu.
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- Urea Cycle
GE=D "

1.Carbamoyl Phosphate

Synthase Citrulline
Carbamoyl
Phosphate

\ 2. Ornithine 3. Arginosuccina
carbamoyltransfera synthase
se

L-Aspartate

L-ornithene Arginosuccinate

4.

5. Arginase Argininosuccinate

L-Fumarate

L-Arginine
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— BUN analytical methods

* BUN s an old term, but still in common use
* Specimen : Plasma or serum
* To convert BUN to Urea : BUNx 2.14 = Urea (mg/dl)

UREA
GLDH

!

NADH NAD

NH,;* + 2-OXOGLUTARATE

Measure the rate of decreased absorbance at 340 nm
NADH absorbs ... NAD does not absorb

Reference range : 10-20 mg/dl
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URE MAU TANG URE MAU GIAM

Taithdn Cap Viém cauthan /éngthancidp = Tén thuong té bao

< loc . an nan
( Man Suy than tién trién g &

uré) ® Ché dé an thiéu

Ngoai /P thoai héa protid (hay hoai t& bao dam .
than manh ) = Truyén dich dai

ngay
{4 bai tiét ({ lwgng mau dén than) &
 tai hdp thu (& nudc tiéu )

I cung cap (ché d6 an giau dam)

DERMATOLOGIC
Pallor
Pruritus

Peripheral neuropathy Dry skin

Irritability Yellow-gray color
Depression Decreased perspiration
Decreased concentration Brittle, dry hair

ENDQOCRINE
Hypothyroidism
Hyperparathyroidism

CARDIOVASCULAR
Congestive heart failure
Hypertension
Pericarditis
HEMATOLOGIC
Anemia

Bleeding tendency
Susceptibility to infection

GASTROINTESTINAL
Nausea

Vomiting

Anocrexia

Gl bleeding

Diarrhea

Uremic fetor

MUSCULOSKELETAL
Renal osteodystrophy
Osteomalacia
Osteitis fibrosa
Osteosclerosis
Soft tissue calcification
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PCr ADP ATP creatine
o P
CH,

! o creatine kinase

H,
"s‘-"’H}—""—ier H,C/NR.—NH,

2.6% of PCr reserves pe%\creatini%*mm“ reserves per day
H
N
P +H,0 "‘Y :.,0 HO
N

i’
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eCrCl =

eCrCl =

(140 —Age) x Weight (kg) o

if female

72 x Creatinin€serum (mg/dL)

(140 — Age) x Weight (kg) N 1,73

mL/phut/1,73m?

72 x Creatinin€serum mgid)  BSA

heigh igh
BSA (m2) = /Mt (on) x st ()
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GFR =175 % (scrum creatinine)- )

. -0.203
X (agc in years)

X 1.210(if patient is black)
x 0.742(if patient is female

GFR = 141 X min(Scrix, 1)® X max(Scr/x, 17299 X 0.993A9¢ X 1.018[if female] X
1.159 [if black]

x = 0.7 if female
x = 0.9 if male

a =-0.329 if female
a= -0.411 if male

min = The minimum of Scr/x or 1
max = The maximum of Scr/x or 1

Scr = serum creatinine (mg/dL)
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Céc xét nghiém danh gia kha nang loc ctia ciu than.
3.Dinh lwvgng Acid uric.

Tang ca trong mau lan nwéc tiéu Tang trong mau, gidm trong nwdc tiéu

An nhiéu thyc pham giau purin Bénh ly vé than: suy than, bénh Iy cau
than.

Tang nguyén phat trong bénh gout Do tac dung cla thuéc.(lgi tiéu quai,
thiazid, ...)

Tang thu phat trong cac bénh da HC, Mot s6 bénh ndi tiét hodc chuyén
bénh BC hoa.( toan lactic, suy gidp ...)

Tri liéu ung thu bang héa xa tri

Panh gia chirc nang tao Hong cau

ERYTHROPOIETIN (EPO)
released into circulation by
kidney

Reduced oxygen-
carrying capacity

U}
P

(

Relieves initial stimulus

A

Kidney

RBC production

" by red bone

| marrow stimulated
by EPO

Increased oxygen-
carrying capacity

Erythrocytes w

© Brooks/Cole - Thomson Learning

> Dinh lwgng Erythropoietin
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Urine Volume

* Normal volume -1 to 2 L/day
* Polyuria > 2L/day
* Oliguria < 500 mL/day

* Anuria - 0 to 100 mL/day
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Urine Color Chart

Urine Color |Possible Meaning

Good hydration, overhydration
or mild dehydration

Good hydration or
mild dehydration

Mild or moderate dehydration
or taking vitamin supplements

Tea-Colored Severe dehydration

Clear

Pale Yellow

Bright Yellow
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Cac hop chat hiru cor Cac hgp chat vd co
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. DARKYELLOW.

Normil Butdmkmewale?m

th'tmiﬁnldnga lnl»hniu
You | may waml'heutbaek.
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©Cleveland Clinic i}

Or you could have a liver or bile duct
oond’rhon,Onteouldbefooddye
Contact your doctor.

BLUE OR GREEN.

Olﬂy.mnsnsdiﬁwummuelsarammm >
disease that can turn your urine blue or green.
Also certain bacteria can infect the urinary
tract. But it's probably a food dye in something
~ youate. Oramsdlcahm.vquvmn'tdlefmmA
X mmgayourdoctonfnpmlsb

~ There's no such thing as purple urine.

; FOAMING OR FIZZIIIG.

A 1 ic effect, if

Butwnldmdlcabeexeesspromnmymn
dlefovahdneypvoblun Seeadoebrlf

’ foammg happens allihetime
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1. pH Theo ddi nhiém tring niéu, séi - Phat hiégnpH=5-9
dudng niéu

- pH kiém : nhiém trung tiéu do VK
phan giai ure

- pH acid : s6i urat

2. TYTRONG Tham khao phin “Danh gia chitc nang cé dic cta than”

3. NITRITE Phat hién nhiém trung niéu do - Diéu kién dé nitrit (+) : 0 s6 lwgng
VK khtr nitrat VK, nwéc tiéu luvu & bang quang > 4h

- Nitrite (-) khéng c6 nghia la khéng cé
nhiém tring niéu.
4.BACH CAU  Phat hién nhiém triing niéu Dd nhay giam theo thoi gian

5. MAU Phat hién myoglobin niéu, - D6 nhay cao

hemoglobin niéu - Két hop véi soi cin lang dé khoanh

viing chan doén.

9/5/2019
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Thong s6

6. PROTEIN

7. GLUCOSE

8. CETON

S. BILIRUBIN

10. UROBILINOGEN

Y nghia va Dic diém

Phat hién protein niéu > 200mg/24h (10mg/dl)

Chi phat hién albumin trong nuwéc tiéu
Phat hién glucose niéu khi glucose mau > 180 mg/dl

Phat hién ceton niéu & phu ni* mang thai, ngwdi nhin déi lau

ngay va BN dai thdo dudng nang
Phat hién bilirubin trong nwéc tiéu > 0,4 mg/dl

(-) bang pp que nhung khdng cé nghta la khéng cé urobilinogen

trong nuéc tiéu
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Calcium carbonate crystals ~ Amorphous phosphate

Bacterial casts
L —
FIS99) AP
Triple phosphate crystals e S
* 2 Mucus threads
\

h Granular casts §
Calclum phosphate crystals %{ﬂm

-

#
)\

Ammonium urate crystals
S g o 0 1080
L PN T Y
Calcium oxalate crystals Fat droplets
Uric acid crystals ‘,, B o
Amorphous urates

Cylindroid

Blood cast and

red blood cells .'“; . ; (g 3 Sodium urate crystals 3
B Sroses E O

Crystine crystals Tyrosine needles
® Iqe
. . S D S @0 %@O
Spermatozoa Epithelial cell cast Starch crystals Leucine spheres

rce: McAninch W, Lue TF: Smith & Tanagho's General Urology, 18th Edition:

s h;tg IBlood Cells

ed Bloo

Introduction ‘ce"5<gpnhellal Colls
val Fat Bodies

White Blood Cells
Red Blood Cells

\c Granular
asts Fatty Urlc Acid

Renal Hippuric Acid
Waxy Calcium Oxalate
Hyaline Triple Phosphate

Calcium Carbonate
Normal
rystals<
Abnormal

Calcium Phosphate
rganisms / Artifacts Yeast
Parasite
perm
Bacteria
Fibers

Nephrotic Syndrome tarch
Pyelonephritis

Disease Assoc. §Glomerulonephritis
Lower UTI

Image Index

Final Exam

Ammonium Biurate

Leucine
Tyrosine

ystine
B|I|rubin
Cholesterol
Sulfonamide
Radiopaque Dye
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Héng ciu TB vay (BM TB 6ng than

Binh nieu) Goi § hoai

thuwong 0-3 Binh tw 6ng than,

HC/QT 40 thuwong viém than

YN: tiéu <10TB.QT mo k&, cau

mé.u 40 than tang
sinh

Hinh dang >10

HC gari ¥ TB/QT40

nguyén nghi NTT

nhin
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Reagent  Secs. Results
i neg. +(15) +(70) +4(125)  +++(500)  CEL/L
Leukocytes m l;I -
. neg. +
Nitrites 60 ok EsiouEER)
8 % +30(0.3)  ++100 (1.0) +++300 (3.0) ++++:500 (>5.0) mg/dL (g/L)
rotein -
65
pH 30 .
+ (10) Hemolysis +(25,
Blood 60
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<30 mg/g Binh thuong

Tw 30 = 300 mg/g Tiéu dam vi thé

>300 mg/g Tiéu dam dai thé
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Hospital discharge of a 75-year-old man is delayed due to unavailability of a bed in a nursing home. He is bedridden
and unable to attend to his personal needs. During a 3-day period, his pulse increases from 82/min to 125/min, and
blood pressure decreases from 124/72 mm Hg to 100/55 mm Hg. Laboratory values include:

Day1 Day 3
Hemoglobin 16.4 g/dL 18.4 g/dL
Serum
Urea nitrogen 18 mg/dL 56 mg/dL
Glucose 100 mg/dL 89 mg/dL
Na* 135 mEg/L 151 mEq/L
Creatinine 1.1 mg/dL 1.2 mg/dL

Which of the following is the most likely diagnosis?

(A) Acute renal failure

(B) Dehydration

(C) Diabetic ketoacidosis

(D) Gastrointestinal hemorrhage

(E) Syndrome of inappropriate ADH (vasopressin)

|A 4-year-old boy is brought to the physician because of slow growth during the past year. He has had recurrent
urinary tract infections since the age of 1 year. He is at the 10th percentile for height and 25th percentile for weight.
Physical examination shows pallor. Laboratory studies show a normochromic, normocytic anemia and increased
serum concentrations of urea nitrogen and creatinine. Urinalysis shows a low specific gravity. Which of the
following sets of additional serum findings is most likely in this patient?

Caleium Inorganic Phosphorus 1,25-Dihydroxycholecalciferol Erythropoietin

(4)
(B)

46



A 56 year old female has hypertension for two years and type Il diabetes mellitus for
seven years. She has diabetic nephropathy and peripheral neuropathy. She is on oral
glyburide for diabetes and hydrochlorthiazide for hypertension. Two years ago,
bloodwork showed glucose 170 mg/dL, Na+ 140 mEg/L, K+ 5.3 mEg/L, HCO3- 16
mEg/L, BUN 18 rng!dL creatinine 1.2 mgfdL. Urine analysis showed specific gravity of
1.015, pH 5, no proteinuria, and 2+ glucosuria.

She returns to see you today, two years later. Physical exam shows BP 148/88 lying
and standing, HR 75/minute, clear lungs, and 1+ lower extremity edema.

Which of the following statements is correct regarding the serum creatinine?

A She has an increased serum creatinine level due to longstanding diabetes
mellitus, with progression of her kidney disease over the past two years.

B It is unlikely that her serum creatinine is from diabetic nephropathy, as she had
no proteinuria two years ago.

C The hypertension is not contributing to the progression of her kidney disease.

D She has developed acute renal failure due fo volume depletion in the setting of
diuretic use.

E There is no evidence of kidney disease and the increased creatinine level is due
to a decrease in total body water.

Clinical History lower extremity swelling. Other complaints unlabored; pulse, 91 bpm; and, blood pressure,

Patient: 53-year-old African-American male included blurred vision, diarrhea, and extreme 177/80 mmHg. Pertinent physical examination
weakness. findings were significant for lower extremity
i ot edema up to the knees, and the presence of
e e e iy Past Medical and Surgical History: Type | fne whe cystals distriuted n ptches on the
altered taste sensation, and decreased urine ~ Giabetes mellitus and hypertension for about head and neck (Image 1).

output. 10 years. No significant surgical history.

. . Principal Laboratory Findings: Table 1.
History of Present lliness: Palient presented  Social History: No tobacco use, occasional ) )
to the emergency room (ER) with complaints of  2/0nol use, and no IV drug abuse. Keywords: blood urea nitrogen, uremia,

nausea and vomiting for 2 months, shortness . e uremic frost
of breath for the last few days, altered taste Physical Exam Vital Signs: Temperature,

sensation, and worsening of preexisting 97.7°F; respiratory rate, 20/minute and

9/5/2019
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Table 1_Principal Laboratory Findings

Test Patient's Result Reference Interval
Hematology

WBC count 15 4,5-11.0 x 10%L
RBC count 2.83 3.80-5.40 x 1071
Hemoglobin 79 12.0-16.0 g/dL
Hematocrit 237 37-47%

Platelet count 299 150-450 x 109/
Chemistry

Sodium 138 136-145 mEg/L
Potassium 49 3.6-5.0 mEg/L
Chloride 12 98-107 mEg/L

co, 5 22-30 mEg/L
Albumin 32 3.2-5.5 g/dL

BUN 132 6-20 mg/dL
Creatinine 218 0.5-1.2 mg/dL
eGFR 3 >60 mL/min/1.73 m?

BUN, blood urea nitrogen; eGFR, estimated glomerular filiration rate (MDRD equation);

MDRD, modification of diet in renal disease.

Table 2_eGFR Values Associated With Various Stages
of CKDT

gl?ge eGFR, mL/min/1.73 m? Interpretation
1 =90 with CKD risk factors*  Increased risk for CKD
=30 Normal kidney function but urine findings

or structural abnormalities may
suggest kidney disease

2 60-89 Mildly reduced kidney function, which
may suggest kidney disease

3 30-59 Moderately reduced kidney function

4 15-29 Severely reduced kidney function

5 <15 (or patient on dialysis) ~ Very severe or endstage kidney failure®

2Risk factors include, but are not limited to: family history of CKD, hypertension, diabetes,
autoimmune diseases, systemic infections, urinary tract infections, urinary stones, neopla-

sia, and exposure to certain drugs.

“Also known as “established renal failure.”
CKD, chranic kidney disease; eGFR, estimated glomerular fitiration rate.

1. What are this patient’s most striking clinical and laboratory

finding(s)?

2. How do you explain this patient’s most striking laboratory

findings?

3. What is this patient’s skin condition called and what

causes it?

4. What is the clinical significance of this patient’s clinical

and laboratory findings?

5. How should this patient be treated?
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