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Yanit bekleyen sorular

1. Idrar materyali diger biyolojik sivilardan farkl
midir?

2. ldrar testlerinin yeterlilik degerlendirmeleri
hangi kriterlere gore yapilacaktir?
1. idrar kimyasal ve mikroskobi analizleri
2. Kromatografik idrar testleri
1.  llag analizleri 1
2.  Toksikoloji testleri -
3. Metabolik testleri

3. Kalite kontrol uygulamalari, kurallari, sikliklar A
ve degerlendirme prosedurleri nasil S
uygulanacaktir?

4. Naslil bir Uriin istiyorsunuz, nasil
degerlendireceksiniz ve uygunsuz urtn ile
karsilastirildiginda neler yapacaksiniz?
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Figure1 Assuring quality in laboratory medicine.
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ihtiyag nedir?
Kalite gereksinimlerim nelerdir?
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Patient misidentification

Wrong test ordered
CAUSE-AND-EFFECT DIAGRAM URINALYSIS TURN-AROUND-TIME (TAT)

Incorrect urine specimen type collected
Transport i i
Insufficient urine volume
Missed collection \Delayed delivery
\Incorrect specimen type Contaminated specimen container\

Delayed transport of urine to the laboratory

Missed pick-up Distance

Incorrect storage or preservation of urine

Insufficient urine volume Insufficient container Specimen misplaced | Transport staff

\ Patient misidentification unavailable Examination
Special conditions not foIIowed\ Lost label |No requisition [L&@king closure lid Incorrect storage Sample misidentification
Incorrect container \Patient preparation No chemical preservative Erroneous instrument calibration
Time of collection not indicated Not fasting [ Medications Not refrigerated Reagent deterioration
Incomplete requisition Poor testing technique
UA_Fi_?_U“S Instrument malfunction
Anteﬁefing substances / Interfering substances present
Instrument malfunction / Report not charted

Misinterpretation of quality control data

/’rocedure failure Computer down /

Postexamination
Wrong specimen tested / Printer error . - .
. Patient misidentification
Failure to send report

Poor handwriting
Inadequate volume Transcription error

Poor quality of instrument printer

Failure to send report
Test analysis Reporting Failure to call critical values

Inability to identify interfering substances

Figure 7-9 Cause-and-effect diagram for analyzing urinalysis TAT.



2. MEDICAL NEEDS FOR
URINALYSIS

After a long history of clinical urinalysis there is
a need to update the medical relevance of
different investigations of urine. Cost/benefit
analyses should guide the implementation of
examinations for various populations. The

always needs a paper or computerized request.
The request reaching the laboratory may initi-
ate a stepwise procedure agreed locally for a
particular patient group. Such pre-determined
strategies maximize diagnostic yield while
maintaining cost-efficiency.

The importance of adequate clinical and
specimen-related information for correct selec-

TABLE I. Medical indications for urinalysis.”

(1)  Suspicion or follow-up of symptoms or situations suggesting the possibility of urinary tract infection

(2)  Suspicion or follow-up of non-infectious renal disease, either primary or secondary to systemic diseases,
such as rheumatic diseases, hypertension, toxaemia of pregnancy, or to the adverse effects of drugs

(3) Suspicion or follow-up of non-infectious post-renal disease

(4)  Detection of glycosuria from specified patient groups, e.g., individuals admitted to hospital for various

medical emergencies, or from pregnant women

(5)  Follow-up of only selected diabetes mellitus patients, e.g., children at home, to detect morning
glycosuria and ketonuria in addition to blood glucose measurements
(6) Detection or follow-up of selected metabolic states, e.g., vomiting and diarrhoea, acidosis/alkalosis,

ketosis, or recurrent urinary stone formation

© 1f understood widely, urine quantities are measured 1n diagnostics of several endocrine, metabolic and
inherited diseases, pregnancy, drugs of abuse, etc., most of which were not discussed in these guidelines which

focus mainly on diseases of kidneys and urinary tract.
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Urine examination(s) for muttiple properties:
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FIG. 3. A sieving strategy to reduce requests for bacterial cultures.



Standardizayon
ve kalite

TaABLE XXX. Summary of standardized urinary sediment examination.

Item

Standard

Method of checking

Delay

Original volume of urine

Centrifugation

Removal of supernatant

Method of staining and
microscopy

Volume investigated under
microscopic field

List of reported components

Units of reporting

Investigate within 4 h from micturition (if stored
at +4°C), or within 30 min at +20°C to allow
evaluation of all cells; otherwise use
preservatives after evaluation

5-12mL

400 x g for 5 min, preferably at +4°C if delays
occur

Suction to a defined final concentration factor

Phase-contrast microscopy, or staining+ bright-
field microscopy; polarized optics when
needed; low and high-power magnification

(x 400)

Define and calculate

Define the report format

Particles/L (particles/400 x magnified high-power
field)

Documented times of
collection

Line marked on the tube

Check with the
Supplier of the
centrifuge

Calibrate the final

volume by weighing pooled
urine (buffer solutions have
a different surface tension)

Consult local supplier

Microscopic slide with a
metric scale

These guidelines

Calculate the equivalence

Reproducible process

Internal quality control

External quality assessment

Calibration

Written operating procedures

Training courses organized locally
Double-check specimens weekly

Participation in an EQA programme

Traceability of measured quantities

Training of personnel,

blind peer reviews

Two independent
investigations for the
same specimen

Documents of results
available

Evaluation against
uncentrifuged specimens




Eur. J. Clin. Chem. Clin. Biochem.

o 2 90, 85018 Personel: Bireyler arasinda fark var midir?

Berlin - New York

The Reproducibility of Urinalysis Using Multiple Reagent Test Strips

All selected urine samples were examined twice by 3 “observ-

€rs .

— an experienced laboratory technician (visual observation)

— a non-experienced laboratory-school student (visual obser-
vation)

— a spectrophotometric analyser, Urotron RL9 (Boehringer
Mannheim, Almere, the Netherlands).

Short Report Ann Clin Biochem 2000; 37: 220-221

Urine dipstick testing: comparison of results obtained by visual
reading and with the Bayer CLINITEK 50

TABLE 1.  Number of differences for individual analytes when visual results are compared with CLINITEK 50 results
(n=208)

Protein Blood Glucose Ketones
Number of differences 40 (19-2%) 25 (12:0%) 29 (13:9%) 46 (22:1%)
Direction of differences* 120:20) 121:4) M4:15¢ 11:45])

l =lower, 1 =higher than machine reading.

Tab. 1. Inter-observer agreement for the several pairs of ob-
servers, expressed as Cohen’s kappa for leukocytc es-
terase activity, nitrite, acidity (pH), protein, glucose,
ketone bodies and blood.

Testpad Observers

Tversus2 1versus3 2 versus 3

Leukocyte 0.74 0.57 0.70

esterasc

activity

Nitrite 0.91 0.98 0.95

pH 0.86 0.52 0.54

Protein 0.82 0.53 0.54

Glucose 0.62 0.46 0.34

Ketone 0.92 0.37 0.36

bodies

Blood 0.83 0.72 0.58

Mean 0.81 0.59 0.59

1. Tecribeli
2. Ogrenci
3. Fotometre



CLINICAL AND
LABORATORY
STANDARDS

INSTITUTE® February 2009

Urinalysis; Approved Guideline—Third Edition

11.5 Staff Competency

Morphologist qualification includes individual sediment microscopic identification against expected
classification as a measure of trueness. A set of at least 50 photomicrographs is used to assess the ability
of prospective examiners to correctly identify microscopic items found in the urine sediment. These
photomicrographs can be obtained from in-house teaching collections, commercially available sets, or
cases used in proficiency testing programs. To ensure objectivity of classification, cases should be chosen
that have previously demonstrated high levels of consensus from large numbers of morphologists, rather
than identification based on one person; such cases can be obtained from proficiency testing surveys, or
archival material from proficiency-testing providers. Both normal and pathologic forms should be
included, and a criterion established for competency (usually 80% to 90% correct identification).



Testin karakteri temel bilgidir

TaBLE XXII. Detection principles and their limitations for multiple strips (modified from references 14 and
15).

Measurand Measurement principle False-negative results False-positive results
Leukocytes Indoxyl esterase activity Vitamin C (intake Oxidizing detergents,
(WBC) (granulocytes and grams/day), protein>5 g/L, formaldehyde

Bacteria (nitrate
reductase positive)*

Erythrocytes (RBC)

Albumin (protein)

Glucose

Ketone bodies
(acetoacetate;
acetone)

macrophages; not present
in lymphocytes)

Nitrite detected with
Griess’s test (azo dye)

Pseudoperoxidase activity
by the haem moiety of
haemoglobin

Non-specific binding to
indicator dye

Glucose oxidase and
peroxidase

Nitroprusside reaction
(Legal’s test)

glucose > 20 g/L, mucous
specimen, cephalosporins,
nitrofurantoin; mercuric
salts, trypsin inhibitor,
oxalate, 1% boric acid

No vegetables in diet, short
bladder incubation time,
vitamin C, Gram-positive bacteria

High nitrite concentration,
delayed examination, high
density of urine,
formaldehyde (0.5 g/L)

Globulins, immunoglobulin
light chains hardly detected;
coloured urine

Vitamin C, urinary tract
infection

Improper storage,
beta-hydroxybutyrate not
detected

(0.4 g/L), sodium
azide, coloured
urine (beet ingestion,
bilirubinuria)

Coloured urine,
in vitro growth

Microbial peroxidases,
oxidizing detergents,
hydrochloric acid

Alkaline urine

(pH 9), quaternary
ammonium detergents
chlorhexidine,
polyvinylpyrrolidone
(blood substitute)

Oxidizing detergents,
hydrochloric acid

Free sulphhydryl
groups (e.g. captopril)
coloured urines,
L-dopa

pH

Relative volumic
mass (relative
density; specific
gravity)

Creatinine

Urobilinogen

Bilirubin

Ascorbic acid

Two indicator dyes
giving a pH range
between 5 and 9

Ionic solutes of urine
react with poly-electrolytes
on the strip

Oxidative reaction with
copper complex

Azo reaction with a
diazonium salt; Ehrlich’s
aldehyde reaction

Azo reaction with a
diazonium salt

Reduction reaction
with an indole dye

Formaldehyde lowers pH

Falsely low: glucose, urea,
alkaline urine

EDTA

Formaldehyde (2 g/L),
exposure to light

Vitamin C, high nitrite
concentration, exposure
to light

Not known

Falsely high:
protein>1 g/L,
ketoacids

Haemoglobin or

myoglobin above
50 mg/L

Sulphonamide and
other drugs,
coloured urine;
porphobilinogen
(Ehrlich)

Coloured urine,
chlorpromazine
metabolites

Similar reducing
agents

*Bacteria are detected on the basis of nitrate reductase present in most Gram-negative uropathogenic rods
such as E. coli (Griess’s test). Nitrate reductase is lacking from some common uropathogens, i.e. Gram-positiv
bacteria, such as Staphylococcus saprophyticus and Enterococcus spp.

European Urinalysis Guidelines

Scand J Clin Lab Invest 2000; 60: 1-96



Testin karakteri
temel bilgidir

Ornek strip ile analiz

Chemical Properties of Urine

Purpose

Normal Ranges

Dipstick Test & Quantitative

Clinical Significance of Results

Below Range

Above Range

Leukocytes

* Detects presence of pyuria

Dipstick Test
Negative

Quantitative
-4 WBC
per high power field

* Not normally present

« Cystitis * Fever
« Acute pyelonephritis « Pathogenic bacteria
 Acute Bright’s disease « Salicylate toxicity

* Bladder tumor « Strenuous exercise
* Drug therapy « Systemic lupus
(ampicillin, allopurinol, erythematosus

kanamycin, methicillin)  Tuberculosis infection

Nitrite

« Bacterial infection
(>100,000 organisms/mL)
» Contaminated specimen

« Detects presence of asymptomatic Dipstick Test « Absence of urinary nitrites
bacteriuria Negative * Diuresis
« Infection with non-nitrite forming bacteria
Quantitative « Urine not retained in bladder long enough
<100,000 organisms/mL for nitrate to be reduced to nitrite
Urobilinogen | /| |

« Detects hepatic damage or obstruction

* May be first indication of incipient liver
disease

« Aids in differentiation of obstructive
from hemolytic jaundice

Dipstick Test
Normal

Quantitative
0.5 - 4.0 Ehrlich units/24 hrs
0.05 - 2.5 mg/24hrs

« Absence of
intestinal bacteria

* Probenecid
* Rapid intestinal

* Acid urine transit

« Antibiotics * Reduced renal
« Biliary obstruction function
 Hepatitis with cholestasis Starvation

Protein

« Positive result on dipstick indicates
renal damage
« Type and quantity aids in diagnosis

Dipstick Test
Negative

Quantitative
2 - 8 mg/dL
Normal

20 mg/dL
Upper limit of normal

50 mg/dL
Following strenuous
exercise

* Not normally present

« Alkaline urine * Hepatitis
« Bacterial growth

in small intestine
« Cirrhosis
« Erythropoietic porphyria
* Hemolytic anemia

* Malaria
 Portal-systemic
venous shunt

« Proteinuria and/or renal damage may result from:
* Acute and chronic * Convulsions
glomerulonephritis * Strenuous

* Amyloid disease exercise
* Lupus ery of gic

* Nephrotic syndrome disorders disease
« \enous congestion * Renal tubular
of kidney disease * Dehydration
* Hyperthyroidism * Tumors
* Multiple myeloma « Infections

« Chronic pyelonephritis
« Central nervous
system lesions

 Stress
« Fever

 Septicemia
* Toxemia

« Infectious mononucleosis

 Prolonged intestinal transit

I D

« Toxic irritation
of kidney

« Cardiac disease

* Polycystic kidney

« Hepatic disease
* Diabetes insipidus

« High protein diet
« Pyelonephritis  « Salt depletion

Interferences

Decreased or negative result may occur due to:
* Glucose >3 g/dL « Cephalothin

« High specific gravity * Oxalic acid
 Cephalexin  Tetracycline

« High specific gravity will reduce sensitivity of test

« Negative results may occur due to the presence of
ascorbic acid at >25 mg/dL in specimens
containing <0.06 mg/dL nitrite

Positive result may
occur due to:

« Porphobilinogen

* Para-aminosalicylic acid
« Sulfisoxazole

* Phenazopyridine

Atypical color reactions
may occur with:
*Para-amino benzoic acid

« Color reaction

Positive result may occur due to:
* Amphotericin B * Gentamicin
* Gold

« Ampicillin

* Aspirin « Kanamycin

* Bacitracin « Mercurial diuretics
* Barbituates * Neomycin

* Blood * Phenylbutazone

* X-ray media * Polymixin B

« Cephaloridine « Streptomycin

« Corticosteroids « Sulfonamides

False negative results may occur in buffered alkaline
specimens and in severe infections caused by

urea splitting organisms

Bilirubin may interfere with:

Chemical Properties of Urine
Purpose

MNormai Ranges
Dipstich Test & Quasttatne

Clinkcal Significance of Results
Beivw Range Abowe Range
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Coklu test striplerinin saptama sinirian

TABLE XXV. Suggested detection and confirmation limits for multiple test strips.

Property Comparison method Detection Confirmation limit
limit (Lp) (Lc)

Leukocytes ( x 106/L) Chamber counting® 20 100

Erythrocytes ( x 10°/L) Chamber counting” 10 50

Albumin (protein) (g/L) Immunochemical 0.1 (alb), 0.5 (alb),
(or dye binding for total protein) 0.2 (prot) 1 (prot)

Nitrite (mg/L) Weighing out dry sodium nitrite; 0.5 2.5
applicable comparison method

Glucose (mmol/L) Quantitative method (glucose 3 15
dehydrogenase or hexokinase method)

Ketones (acetoacetate; mmol/L) Weighing out Li acetoacetate 1 5

pH pH meter (potentiometry) +1 unit® N/A

Relative volumic mass Refractometry +0.005" N/AP

Creatinine (mmol/L) Enzymatic; (kinetic Jaffé no more +44 N/A®
recommended)

Urobilinogen (umol/L) Not commonly available 20° 100°

Bilirubin (umol/L) Bilirubin solution 10 50

* Microscopic chamber counting of fresh (less than 2 h) uncentrifuged specimens.

® N/A =detection and confirmation limits not applicable; an arbitrary class width is given.

¢ Commonly available comparison methods are lacking. Manufacturers should document their evaluation.
4 Manufacturer reports an arbitrary scale of 0.9, 4.4, 8.8, 17.7 and 26.5 mmol/L.

TaBLE XXVI. Analytical quality specifications suggested for sensitive albumin (rapid) examinations.

Property Comparison method Detection limit (Lp)  Confirmation limit (L¢)

Albumin (sensitive; mg/L)  Immunochemical 10 50

Albumin (sensitive): Immunochemical, ratio to 3 15 Scand J Clin Lab Invest 2000; 60: 1-96
Creatinine ratio (g/mol) quantitative creatinine method

European Urinalysis Guidelines



Stripler birbirinden
farkh olabilir

Hemoglobin reaction:

hemoglobin  yidized

H,O, + chromogen
2~2 g peroxide ~ chromogen

+ H,0,

Table 4-5

Non- . Non- 4« =

BLOOD Negative hemolyzed hemolyzed © s+

60 seconds trace moderate = 55 ¢
Small

Hemolyzed  Trace 1
+

100 testi 6-18 $ (20-65 TL birim test 0.2-0.65 TL)
(okuyucu harig)

idrar analizleri otomatize sistemlerde yaklasik 3 TL
idrar analiz ihalesinin %10-30 u strip den kaynaklanir

SUT
Strip ile 1.20TL
Strip ve Mikroskopisi 5TL

Reagent Strip

BRAND AND SENSITIVITY

Hemoglobin Chromogens and Sensitivities by

OXIDANT; CHROMOGEN

AimStick’ (5 RBCs; 0.3 mg/dL Hb)
Chemistrip® (S RBCs; Hb ~ 10 RBCs)
Combi-Screen PLUS' (5 Ery/uL)
DiaScreen'' (5 RBCs; 0.02 mg/dL Hb)
Dirui H-Series'* (5-15 Ery/uL)
Mission" (0.018-0.060 mg/dL)
Multistix? (S RBCs; 0.015 mg/dL Hb)
Self-Stik'* (5-10 RBCs/mL urine)
URiSCAN" (5 RBC/uL or 3-5 RBC/
HPF; 0.015 mg/dL hemoglobin)
Uritest 13G'® (0.3-0.6 mg/L hemoglobin)

Uro-dip 10C" (0.05 mg/dL hemoglobin)

URS'® (0.015 mg/dL Hb or 5-10 intact
RBCs/uL)

Diisoproplbenzene
Dihydroperoxide; tetramethylbenzidine

2,5-Dimethylhexane-2,5-dihydroperoxide;
tetramethylbenzidine

Tetramethylbenzidine-dihydrochloride
Isopropylbenzol-hydroperoxide
2,5-Dimethylhexane-2,5-dihydroperoxide;
tetramethylbenzidine

Diisoproplbenzene
Dihydroperoxide; tetramethylbenzidine

Diisoproplbenzene
Dihydroperoxide; tetramethylbenzidine

Diisoproplbenzene
Dihydroperoxide; tetramethylbenzidine

Cumene hydroperoxide
O-Tolidine

Cumene hydroperoxide
Tetramethylbenzidine
Cumene hydroperoxide
3,3",5,5"-Tetramethylbenzidine
Cumene hydroperoxide
Tetramethylbenzidine

Cumene hydroperoxide
Tetramethylbenzidine




Table 6. Calculated costs per test

Manual microscopy Automated microscopy (range)
MLA minutes / test 0 02-04
BMS minutes / test ? 2.7 [11] 0.05
Purchase cost £ 4 300 (est.) £ 31,000 — 58,000
Annual service charge £ 650 (est.) £ 4,500 - 7,000
Consumables / test £0.14° £ 0.30 - 0.31
Resultant total cost / test
(using above equation) £1.37 £ 0.60-0.80
N = 100 samples /day
Cost / test, N = 200 £1.37 £0.48 -0.60
Cost / test, N = 400 £1.37 £0.42-0.50
Cost / test, N = 600 £1.37 £0.40-047

2 Automated figure is estimated average, based on 15% expert review rate, 20 seconds per review
* Private communication, Royal Gwent Hospital



Genel standartiar- IKK- Sikhk

Item Standard Method of checking
Identification of specimen Label the specimen Compare label with the working list if
analysing several specimens at once
Homogeneous specimen Mix immediately before dipping Even colour
Temperature of the specimen +20°C Allow to stand for 15-30 min before
analysis
Quality of strips Date still acceptable Expiration date
Environment Sufficient light Artificial light is an adequate substitute
for daylight to allow easy reading
Calm space for working Allow no other activity during the
procedure
Dipping Follow manufacturer’s guidance Observation by trainer
Timing Use a timer showing seconds Not possible afterwards
Reading Compare with the colours on the Train before actual patient analysis
packing vial
Internal quality control Control solutions measured daily Follow-up charts maintained
if analysis is done daily
External quality control Participation expected, organized Reports available
with local supporting laboratory
Storage of strips No physical problems associated Outlook of the strips (bent, wet, etc.),
with storage closed vials
Reporting Use the predefined units. Fill in Train before actual patient analysis

the patient record or working
list immediately

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines



Quality Control

|. Test open bottles of reagent strips with known positive
and negative controls every 24 hr.

2. Resolve control results that are out of range by further
testing.

3. Test reagents used in backup tests with positive and neg-
ative controls.

4. Perform positive and negative controls on new reagents
and newly opened bottles of reagent strips.

5. Record all control results and reagent lot numbers.

TEST | POSITIVE CONTROL | NEGAVTIVE CONTROL
Gluc 100mg/dL-250mg/dL Negative
Ket > Trace Negative
Blo Moderate-Large Negative
pH > 8.0 6.0-7.0
Prot Trace-100mg/dL Negative
Nit Positive Negative
Leu Trace-Moderate e s S Negative

Urinalysis and |
Body Fluids,

.
I Summary of Reagent Strip Testing

Care of Reagent Strips

| Store with desiccant in an opaque, tightly closed con-
tainer.

2. Store below 30°C; do not freeze.

3. Do not expose to volatile fumes.

4. Do not use past the expiration date.

5. Do not use if chemical pads become discolored.

6. Remove strips immediately prior to use.

Technique

[. Mix specimen well.

2. Let refrigerated specimens warm to room temperature
before testing.

3. Dip the strip completely, but briefly, into specimen.

4. Remove excess urine by withdrawing the strip against
the rim of the container and by blotting the edge of the
strip.

5. Compare reaction colors with the manufacturer's chart
under a good light source at the specified time.

6. Perform backup tests when indicated.

7. Be alert for the presence of interfering substances.

8. Understand the principles and significance of the test,
read package inserts.

9. Relate chemical findings to each other and to the physi-
cal and microscopic urinalysis results.

Quality Control

| Test open bottles of reagent strips with known positive
and negative controls every 24 hr.

2. Resolve control results that are out of range by further
testing.

3. Test reagents used in backup tests with positive and neg-
ative controls.

4. Perform positive and negative controls on new reagents
and newly opened bottles of reagent strips.

5. Record all control results and reagent lot numbers.




Specific Gravity: This test is based on the apparent pKa change of
certain pretreated polyelectrolytes in relation to the ionic
concentration. In the presence of an indicator, the colors range
from dark blue or blue-green in urine of low ionic concentration to
green and yellow-green in urine of higher ionic concentration.

Blood: This test is based on the pseudoperoxidase action of
hemoglobin and erythrocytes which catalyzes the reaction of 3,3’,
5, 5'-tetramethyl-benzidine and buffered organic peroxide. The
resulting colors range from orange to yellow-green and dark green.
Very high blood concentration may cause the color development to
continue to dark blue.

pH: This test is based on the well know
method, where bromothymol blue and
distinguishable colors over the pH
from red-orange to yellow and

Protein: This test is b
principle. At a constant pH,
due to the presence of prot rs range from yellow for a
“Negative” reaction to yellow-green and green to blue-green for a
“Positive” reaction.

Urobilinogen: This test is based on a modified Ehrlich reaction in
which p-diethylaminobenzaldehyde reacts with urobilinogen in a
strongly acid medium. Colors range from light pink to bright
magenta.

Nitrite: This test depends on the conversion of nitrate to nitrite by
the action of Gram-negative bacteria in the urine. The nitrite reacts
with p-arsanilic acid to from a diazonium compound in an acid
medium. The diazonium compound in turn couples with 1,2,3,4-
tetrahydrobenzo(h) quinolin to produce a pink color.

Leukocytes: This test is based on the action of esterase present
in leukocytes, which catalyzes the hydrolysis of an indoxyl ester
derivative. The indoxyl ester liberated reacts with a diazonium salt
to produce a beige-pink to purple color.

TEST PROCEDURE

1. Remove from the bottle only enough strips for immediate use

of the strip in fresh, well-

and replace cap tightly.
2. Completely imme reag
mixed urine. tr|p immediately to avoid
dissolvin areas
3. Whi che side of the strip against the rim of
th i er to remove excess urine. Blot the
e

e of the strip on an absorbent paper towel to
emove excess urine and avoid
ontamination from adjacent reagent pads.)
4. ompare each reagent area to its corresponding color blocks
on the color chart and read at the times specified. Proper
read time is critical for optimal results.
5. Obtain results by direct color chart comparison.

running over

L

Note: All reagent areas except Leukocytes may be read between
1-2 minutes for screening positive urine from negative urine.
Changes in color after 2 minutes are of no diagnostic value.

QUALITY CONTROL

For best results, performance of reagent strips should be confirmed
by testing known negative and positive specimens or controls
whenever a new bottle is first opened. Each laboratory should
establish its own goals for adequate standards of performance, and
should question handling and testing procedures if these standards
are not met.




A

Chemistry QC Statistics Report

2016-11-20 12:16 - 2016-11-30 11:16

GAZI UNIVERSITESI HASTANESI

IDRAR LABORATUARI

Control Identifier: CA

Report Time Stamp: 2016-12-01 11:23:04

Lot ID: CA

Expiration: 2017-02-28

CA Chemistry QC Results Table

| Index | Date/Time | Operator || DipstickID || Status || BLD | BIL || URO | KET | GLU [PRO | NIT | LEU | PH]| SG |

1 2016-11-22 12:56:54 |lidrar Lris |Pass  |[Eser |Negatif |[Normal |Negatif |[++++ [+ [Negatif  |[Negatif  [9.0 [1007 |

Control Identifier: CB ++++

Report Time Stamp: 2016-12-01 11:22:55

Lot ID: CB

Expiration: 2017-02-28

CB Chemistry QC Results Table

| Index || Date/Time | Operator || DipstickID || Status || BLD || BIL | URO | KET || GLU || PRO | NIT | LEU |[PH| SG | asA |

I 2016-11-22 12:57:08 lidrar \[ris |[Pass  [[Eser [Negatif |+ |++  |[Normal |[Negatif |[Pozitif [+++ [5.0 [[1012 |Negatif |
. +++

Control Identifier: CC

Report Time Stamp: 2016-12-01 11:22:44

Lot ID: CC

Expiration: 2017-02-28

CC Chemistry QC Results Table

| Index || Date/Time || Operator || Dipstick ID || Status ” ASA

I 2016-11-22 12:57:23 idrar Lris [Pass [+




Kalite kontrol surecinin kayit altina alinmasi

132 CHAPTER 7 « Quality Assessment and Management in the Urinalysis Laboratory
QUALITY CONTROL Month: 20
Positive control Negative control
GLU| BIL |KET | SP |BLD| PH [PROT| NIT | LEU|GLU| BIL [KET| SP |BLD | PH |PROT| NIT | LEU
GR EST GR EST
mg/dl mg/dl| 1.0 mg/dl mg/dl mg/dl| 1.0 mg/dl

Control values

Reagent TECH|DATE
Lot #
EXP
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Microscopy QC Statistics Report

2016-11-20 12:16 - 2016-11-30 11:16

GAZI UNIVERSITESI HASTANESI
IDRAR LABORATUARI

Mean Value:

Standard Deviation:

1.25
0.71
Coeftticient of Variation:
0

2
Target Value: 0

WL ATouItd 1auvic

Minimum:

Maximum:

| Index || Date/Time “ Operator “ Count Result “ Status || REF l
B 2016-11-30 08:07:41 idrar I [Pass [1.941 |
17 2016-11-29 07:30:10 (lidrar 2 [Pass 1941 |
l6 2016-11-28 07:39:46 idrar Ii [Pass 11941 \
E 2016-11-25 07:26:32 (idrar o [Pass [1.941 |
l4 2016-11-24 07:43:55 |lidrar I |[Pass [1.941 |

»

9:14 AM

q Desktop R
16/12/02 L



[ Microscopy QC Statistics X Y [ Microscopy QC Statistics X T
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1154.00
36.65
3.18%
1090
EMaximum: 1210
‘Target Value: E 1028
iUpper Limat: 180 1234

Mean Value:
Standard Deviation:
;Coefﬁcient of Variation:

'Minimum:

‘Lower Limuit: ' _ — 822
inan ~ 98] 1 TR O NETEAIVRRINR ST 501 i
(el
| Index H Date/Time || Operator H Count Result “ Status || REF ‘
B 12016-11-30 08:07:04 lidrar 1152 [Pass 11.941 |
7 12016-11-29 07:29:33 lidrar 1210 |Pass 11.941 |
l6 12016-11-28 07:39:10 lidrar 1193 [Pass 11941 |
E 12016-11-25 07:25:56 lidrar 1160 |[Pass 11.941 |
l4 12016-11-24 07:43:20 lidrar 1153 |Pass 11.941 |-




Kalite kontrol materyalleri

UA-Cellular™ for 1Q

Cellular Urine Control for Iris iQ®

UA-Cellular™ for 1Q is Streck’s microscopy urinalysis control designed specifically for
the Iris Diagnostics iQ® automated urine analysers.

Instrumentation controls should represent the same proceedural processes and reflect simalar values 1o
those expected by patient samples. UA-Cellular for IQ is a unique peoduct that contains components at two
chinically sigraficant levels. The product evaluates the iQ instrument’s abdity to identify and quantify white
blood cells, red blood cells, non-squamous epithelial cells and crystals.

The product is contamed in convenient 120ml squeeze bottles with :mln;y "";‘é‘{m forkQ
a flip top cap dispenser that accurately allots the exact amount of tore ¥ ,
control needed into sample tubes without waste Closed-vial stability - 105 days

Open-vial stability - 30 days

UA-Cellular for IQ s a true cellular control for the Iris iIQ urine
analysers, ensuring that enumeration of WBC, RBC and epithelial
cells are accurate for patient samples,

For in vitro diagnostic

©
o
 wec RBC NSE \
3060 3060 10-30 X .
Levell | oot colishyl colishl = 1Q® PosittV
| L =
180240 | 180-240 60-120
level2 | ol collsl celisyl

~ Cat. No. Ib-uﬂon Isln )
21339 |Levels 182 12 x 120ml

1000225

746

Wm

Y alphataboratories Streck



Kalite kontrol materyali

VA

INTERNATIONAL . Home | Products About Support Resources News and Events Contact
| | |

Diagnostic System Packs

PRODUCTS ST ~ | KOVA-Trol

Consumables KOVA Liqua-Trol
KOVA Refractol SP
(S ASER vilized, human, urine-based controls provides complete quality
control for the physical, chemical and microscopic examination of urine specimens. KOVA-
Trolis available in three levels to monitor the entire decision range: High Abnormal (with
or without urobilinogen), Low Abnormal and Normal. Values are assigned for visual and

instrument reading on all major systems. KOVA-Trol provides you the maximum in quality
control information for urinalysis testing.

+ Stable human urine control (freeze-dried) for complete quality control of physical
chemical and microscopic examination of urine specimens

Available in three levels to monitor the entire decision ranges for reagent strip
chemistries

Red and white cells included for QC of microscopic analysis

hCG positive in KOVA-Trol Level Il (Normal)

KOVA-Trol Level Il (Low Abnormal) and KOVA-Trol Il (Normal) have microalbumin
and creatinine value assigments

Stability

* Store at 2 - 8 °C, protect from light
* Unreconstituted shelf life is 27 months from date of manufacture
+ All constituents are stable from day 1 of reconstitution until day 7

+ 1 month frozen stability for strip testing and hCG

Nawmnlandahla Naciimanke




Otomatize idrar analizi

LSS  Urinalysis Automation

Equipment

Manufacturer

Waived Urine Chemistry Instruments
Clinitek 50

Clinitek Status

Chemstrip 101

Ursys 1100 system

Semiautomated Chemistry Instruments
Clinitek 200/200+

Clinitek 500

Chemstrip Criterion 11

Chemstrip Urine Analyzer

Urisys 1800 system

Miditron Junior II

Fully Automated Chemistry Instruments
Clinitek Atlas

Chemstrip Super Automated Urine Analyzer
Urisys 2400 system

Automated Microscopy

UF-100 Urine Cell Analyzer

1Q200 Automated Urine Microscopy
Urine Analyzer (iQ200 Sprint)

Automated Urinalysis Systems
ADVIA Urinalysis WorkCell
10200 Automated Urinalysis System

Siemens Medical Solutions Diagnostics
Siemens Medical Solutions Diagnostics
Roche Diagnostics
Roche Diagnostics

Siemens Medical Solutions Diagnostics
Siemens Medical Solutions Diagnostics
Roche Diagnostics
Roche Diagnostics
Roche Diagnostics
Roche Diagnostics

Siemens Medical Solutions Diagnostics
Roche Diagnostics

Roche Diagnostics

Sysmex

Iris Diagnostics Division

Siemens Medical Solutions Diagnostics

Iris Diagnostics Division

Figure A-3
Analyzer. (C
Tarrytown, |

H-800

\—4 UF-100 Automated Urine Cell Analyzer. (Cour-
Sysmex, Mundelein, IIl.)




WBC RBC Bacteria Cut Aff ualua

Rafaranca | davira

Example: 10 mL of urine is concentrated into For example, using 15 mL of urine:
0.5 mL =20-fold COHCCntration; 0.05 mL stain e Diameter of the high-power field = 0.35 mm.
is added. Then 13 P.L 1S apphed under e Area of the high-power field = 0.096 mm’.

e Area under the cover slip = 484 mm”’.

a 18x18 mm coverslip. Thus the fluid
layer=13/(18 x 18)=0.040 mm thick. If it is ” Hih-Power Fields
investigated under 10 x40 magnification with * 0.0% Under Cover Slip
ocular viewfield number 22 (diameter of the
viewfield =22 mm/40=0.55 mm), the volume | | |
of a high-power feld (HPF) s then: e 5040 high-power fields ~ 1.2 mL urine ~ 4000 high-power fields/mL.

0.040 x 7 x (0.55/2)>=0.00950 mm? or uL Therefore:
(Count/High-Power Field) « 4000 = Count/mL.

e Measure 0.020 mL of sediment onto the slide = 1.2 mL urine.

Because of the 20-fold concentration and 10%

dilution because of the dye, one HPF corre-  rio 08¢ Not sated
sponds to 0.173 pL of original urine volume. o B 0.886 071 20 whe, tbe /i
In this case, n RBC/HPF correspond to n  Rosseranss 082 058 20 wbe, rbe /i
RBC/0.173 }.lL=58 x n RBC x 106/L Okada 2000 [37] Q831 :gavt\;gfigljrl\]l?s
E.g. 4 RBC/HPF equals to 23 RBCx 109L.  werswronisl g oum
Sample 2ml 4 ml (1 mlin manual mode) 0.2ml Kouri [13] 0.4 0.82 0.55 >20 wbe, >10

volume UF-100 rbe,>600 bact /pl

PRI S SR I | LS U T U N D N | N A S Y U U L [ ——)



Automated urinalysis in the clinical lab

Sysmex UF-100

Intra-assay
%CV

Inter-assay
Cv

References

ol

6.7 —
53 —
43 —
3.5 —
8.9 —
Minimum Analytical : Percent 29 -
Sample Volume Appr'c:):sltmate (s;r':";:g'; :t“" Flagged for Particles Quantified (flagged) 34 —
Volume (mL) (meL) P Manual Review 1.7 —
p— 4 1.6 19,1 235
U\{:-woe 1 by manual | 800 Discontinued 86 31-33 _ — 455 46.8
TOde RBC, WBC, EC, casts", bacteri 4 09 18 12 b i
. , EC, casts®, bacteria 50- p— — 21.2
Sysmex 1by manual | 800 $125,000° 100 49 (pathological casts, crystals, small 10 23 — — 6
UF-1000i 310-430 125 ]
mode round cells, sperm, yeast, mucus) Iris 10200 791-921 — 48 — 3
s " Options available: RBC, WBC, WBC clumps, casts®, WBC S 12 '15.‘ 333 17
Iris 10200 Contact s : Z . 3. J3.
3 2 up to 101 samples <4 bacteria, yeast, crystals, mucus, a 247
company A 1 7-39 — 34.1 24, 6
per hour sperm, EC - 86 — 17
. No response 22-95¢ RBC, WBC, bacteria, yeast, 72-150 p— C 7'
SediMAX&127 | 2 200 67 u%st 80 17 crystalss, EC, casts®, small round , :
q cells, mucus, sperm T 0 = 14 28 -:_
Manual RBC, WBC, EC!, crystals?, casts", = 0 - : g
Mi 12 One drop $5,000/ scope | ~10/FTE e bacteria, yeast, parasites, -
Icroscopy contaminants l U : U
Table 3. Technical specifications reported for automated urine sediment analyzers - 87 J .
* CLINITEK Atlas® Automated Urine Chemistry Analyzer and the Sysmex UF-1000i™ Urine Cell Analyzer from Siemens, 2012 list price = ’
bhyaline and unclassified di ! 0 0
*flagged by instrument, review and revision required an average of one minute, 50% required revision 8 | 0 1.8
‘squamous and nonsquamous 1 BB 8
eflagged due to discordant results with chemical strip test : "
fsamples reclassified when WBC is negative and bacteria flags positive, but only small debris is present upon manual review of whole-field images "
Scalcium oxalate monohydrate, calcium oxalate dihydrate, uric acid, tri-phosphate U
"hyaline and pathologic 4 66 0 8
| 3 3.4 5
RBC 2 — 1.6 42.4 53.3 17
] 1-17 — 62.3 — 6
2 — 414 17. 189 1
130-360 - 2. -
Manual 575-1150 — 21.4 6
Microscopy WEC — 1.5 44 4 500 17
10 4-24 - 51.1 - 6
20 — 353 19.2 209 17
10 55-150 — 254 — ]
10 450-850 — 17.8 — 6

Table 2. Analvtical specifications reported for automated urine sediment analvzers




Ve Tekrarianabilirlik, dogruluk

% 5-30 % 20-50

TABLE 7. Within-Run (A) and Between-Run (B) Precision TABLE 3. iQ200 vs. UF-100 Comparison
Studies Agreement
UF-100 1Q200 Microscopy examination Parameter n % Spearman’s p
Erythrocytes 477 75 0.506
Rank  CV Rank  CV Rank Cv Leukocytes 491 77 0751 v=0.2-0.75
(/wL) (%)  (uL) (%) (/nL) (%) Epithelial cells 337 52 0.472 = .
Bacteria 607 94 0.791
(A) Crystals 608 95 0.170
RBC 4-15 37.3 0-9 455 1-17 62.3
310430 10.6 170-251 12.5 190-360 22.0
791-921 5.0 680-791 4.8 575-1,150 21.4 TABLE 4. Analyzers vs. Manual Examination of Sediment
WBC 7-20 23.1 6-18 34.1 4-24 57.7 Comparison
99150 14.3 75-12013.0 55-150 254 Erythrocytes Leucocytes Bacteria/Nitrites
550-701 6.7 495601 6.8 450-850 17.8 Yo d
(B) Analyzer n % p n % p n % p
RBC 3-15 39.6 1-8 46.8
50-99 205 31-74 212 1Q200 523 81 0473 475 73 0.695 564 87 0.538

UF-100 473 74 0439 498 78 0.761 584 91  0.647
WBC 20-39 216 2348 247 ATLAS 568 88 0.525 447 69 0.684 577 89  0.532
72-140 194 99-181 17.6 URISYS 556 86 0.539 461 71 0.620 581 90 0.561

RBC: erythrocytes; WBC: leukocytes; CV: coefficient of variation. %80 %70 %90

Journal of Clinical Laboratory Analysis 22:262-270 (2008)



Analitik uyum ne olacak?

TABLE XV. Analytical quality specifications ex-
pressed as Kappa coefficients.

Optimum Minimum
K coefficient >(.8 >(.6
(simple) (2—3 classes)
K coefficient >(0.9 >().7

(weighted) (4—5 classes)

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines



Dozruluk ve tekrarlanabilirlikleri

TABLE XVII. Analytical specifications for trueness (expressed as relative deviation) and reproducibility
(expressed as imprecision) in quantitative urine chemistry, with special reference to proteinuria.

Property Performance level

Optimum Minimum
Trueness, maximum deviation from the target value 10% 25%
Reproducibility, maximum imprecision CV g,y to-day 20% 50%

9.3.1. Calibration of the measurements. Cali-

bration of urinary total protein is preferably

performed using the CRM 470 (albumin)

standard (see Appendix, Annex 11.2.3). Glu-

cose measurements can be calibrated with the

SRM909 material obtained from the National

Institute of Standards and Technology [255].

There is also a reference method for urine Scand J Clin Lab Invest 2000: 60: 1—96
glucose measurements approved bv CDC/

FDA/AACC/NRSCL [256].

European Urinalysis Guidelines



Belirsizlik orani

9.4.1 Statistical uncertainty. Counting at low
particle concentrations needs special attention T
because of statistical uncertainty. Particle

counting follows the Poisson distribution n: hpf Say|S|

[261]:

= Total sayilan hiicre sayisi

S= \/m; and

CV (%) = 100%//m = 100%/./T/n m= ortalama sayim

=CVr(%) x /n, and

CVr=100%/T=CV,//n s= Standart sapma

where T= total amount of counted cells and
?—number of cgunted unit volumes (tradi- cvm= Ortalama Saylmdakl CV
ionally squares in a chamber or high-power
fields under a coverslip); m =mean count="T/ .
n, s=standard deviation, CV,, = coefficient of CVt: tOtaI Say| mda kl CV
variation of the mean count, CVy=coeffi-
cient of variation of the total count.
At low particle concentrations, imprecision of
the total count becomes critical: If only 1 pL is
counted at a concentration of 3 x 10° particles/
L, the result has a theoretical CV1+=60% with
ideal procedures. Five microlitres of the same
suspension gives CV1+=26% and counting only Scand J Clin Lab Invest 2000; 60: 1-96
10 pLL gives CVt=18%, permitting the calcula-
tion of an estimate for the mean value.

European Urinalysis Guidelines



Yanhis Negatif oranlari

TABLE XVIII. Maximum allowable false-negative
rates in urine microscopy.

Particle Particle Maximum allowable
type concentration false-negative
(x 10°/L) rates (%)
RBC 10 20
100 5
WBC 20 10
200 5
Bacteria 10 20
100 5
Casts 10 10
50 5

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines



Strip uygunluk kriterleri

detail). Optimal trueness of measurements is
suggested to be a FP rate <10% at Lp and a
FN <5% at L¢ (compared with the most
accurate, closely related method) (Tables XXIII
& XXIV). In many situations, or with a less
optimal comparison method, a minimum per-
formance is acceptable (see Appendix, Annex
TaBLE XXIII. Example data for estimation of trueness of test strip examinations. 11.1.1 for principles of measurements). With

Comparison method (WBC x 10%L) Negative <20 Grey zone 20-99 Positive > 100 Total

Test strip result

Negative 200 (a) 25 (¢) 5 (e) 230 . .
Positive (14 or more) 80 (b) 100 (d) 40 (f) 220 The following fractions describe the trueness of
TOTAL - 280 125 . 430 measurements:

Limits: Lp Lc

1. The fraction of false positives at the detec-
tion Ilimit (Lp)=FPp=Db/(a+b) (in the
example: 80/280=0.29 or 29%).

Performance FPp=b/(a+Db) FNg=c/(c+d) FNc=el(e+f) 2. The fraction of false negatives at the grey
. zone area =FNg=c/(c+d) (in the example:

Optimum <10% < 30% <5%

TaBLE XXIV. Analytical quality specifications for trueness of test strip examinations.

Minimum <20% <50% =10% 25/125 =0..20 or 20%). .
3. The fraction of false negatives at the

confirmation limit (Lc)=FNe=el/(e+f) (in
the example: 5/45=0.11 or 11%).

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines
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Kalitatif ve
semikantitatif
dezerlendirme

HENE |

Nitrite, ARBO1

All Categories

Your Categories

Iris Velocity
All Methods (Your Categories)

All Methods (All Categories)

All Categories

Your Categories

Method

Siemens Multistix
Arkray/Menarini

Dirui H Series

Roche Urisys 1100/1800/2400
Roche Miditron/u4 11/u601
Roche Combur

YD Diagnostics / Biosys / Genesis

Iris Velocity

77 Elektronika kft

Acon Mission

Standard Diagnostics Urocolor
Erba Lachema

DFI - Cybow

Teco Diagnostics
Analyticon Combiscreen
Erba Mannheim Uro-Dip
Human Combina

Uritest Medical

Siemens Clinitek Novus

Total

172
131
123
100

59
55
49
48
48
25
23
16
16
13

11

(1
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35
35

(1
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Hemoglobin field reflectance
(% reflectance)

Kimyasal test ile mikroskobik karsilastirniimasi
dnemli bir hasta temelli kalite kontrol calismasidir

Table 6-2 ELCUGIRSIGLENHE

A 100000 _ Correlations
-
2 10000 Microscopic
80 S 1000 Elements  Physical Chemical Exceptions
= EE' ) P
c
0t g 100} RBCs Turbidity + Blood Number
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Clinical Chemistry 45:1
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Ornek Protein ol¢climleri

4.004
o)
3.00
S o
—
)
E
2.00+
OE o 8
L. o
(e
—
o.
1.0 o 8
o 0 0o
:
0.00- i o ©
No protein + ++ 4t 4+

Reid CN, Stevenson M, Abogunrin F, Ruddock MW, Emmert-Streib F, et al. (2012) Standardization of Diagnostic Biomarker
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Diger testler

e idrar kimyasal ve immiinolojik
testleri (kreatinin, albuminiiri,
hafif zincir analizleri, hCG)

* ilac ve toksikoloji testleri
(immiinolojik veya
kromatografik)

* idrar metabolik testleri
(taramalar, amino asit ve organik
asit)




Idrar kreatinin élciimii

LOD, LOQ, Linerite

idrar 5-400 mg/dL
Serum 0.15-20 mg/dL
Otomatik Dilusyon (1/20)

Table 1: Creatinine Methods Summary Table

Method 1: Jaffe: spectrophotometric, end point, quantitative
Principle of analysis: Creatinine + alkaline picrate — Janovski complex (red)
Comments: Serum, plasma, diluted urine; described by Jaffe, 1886. Significant interference from noncreatinine
chromogens.

Method 2: Jaffe/Fuller’s earth: same as Method 1: creatinine isolated before analysis: can be removed with buffer or
picrate reagent added directly to creatinine adsorbent suspension
Principle of analysis: Same as Method |
Comments: Serum, plasma, diluted urine: alternatively cation exchangers used as adsorbent. Interference from
noncreatinine chromogens reduced. No longer in routine use.

Method 3: Jaffe, kinetic; spectrophotometric, quantitative, kinetic analysis during early color formation
Princlple of analysis: Same as Method 1
Comments: Serum, plasma, diluted urine; requires automated equipment for accurately timed and precise
absorbance measurements. Precise conditions vary between instruments. Interference from noncreatinine
chromogens reduced. This is currently the most popular method in diagnostic laboratories.

Method 4: Creatininase (creatinine amidohydrolase); enzymatic hydrolysis to creatine, which reacts in indicator reactions
monitored spectrophotometrically at 340 nm
Principle of analysis:

Creatinine + HyO ~sreatinine amidohydrolase , croatine
Creatine + ATP ~SK_; creatine phosphate + ADP
ADP + phosphoenolpyruvate w—» ATP + pyruvate

Pyruvate + NADH + H* -X25 NAD™ + lactate
(CK, creatine kinase; LD, lactate dehydrogenase)
Comments: Poor sensitivity and precision, not widely used.

Method 5: Creatininase (creatinine amidohydrolase) is coupled with creatinase, generating creatine and sarcosine
sequentially. A further reaction with sarcosine oxidase leads to the production of hydrogen peroxide, which can be
detected by several indicator reactions.

Principle of analysis:

H,0 creatinine amidohvydrolase
-Creatinine amidohydrolase ,

Creatinine + creatine

Creatine + H,O -Crealinase , oo rcosine + urea
Sarcosine + 0, + HyO -SAICosine oXidase , formaldehyde + glycine + H,0,

Indicator (reduced) + HyO, ~RRroxidase , indicator (oxidized) + 2H,O
Comments: Widely used specific method. Bilirubin interference remains a problem.
Method 6: Creatinine iminohydrolase: enzymatic hydrolysis of creatinine with formation of ammonia, which can be
quantitated spectrophotometrically or electrometrically
Principle of analysis:

creatinine iminohvdrolase
-greatinine iminohvdrolase .

Creatinine N-methylhydantoin + NH3

Method 3: Jaffe, kinetic; spectrophotometric, quantitative, kinetic analysis during early color formation

Principle of analysis: Same as Method 1

Comments: Serum, plasma, diluted urine; requires automated equipment for accurately timed and precise
absorbance measurements. Precise conditions vary between instruments. Interference from noncreatinine
chromogens reduced. This is currently the most popular method in diagnostic laboratories.
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140 TABLE 1. Components of variance: analytical (CV,), intra-individual (CV)), and inter-individual (CVg)
Coefficients of variation
120 Index of* Criticalt
Quantity Units Group Mean CVa cv, CVg individuality difference
100 Serum Whole 779 34 [ 41 | 141 |029 11-4
g creatinine umol/L Female 71-4 29 49 11-8 0-41 112
- - Male 839 38 3.4 68 | 054 118
80 T - T Ui VL Whole 83 09 238 | 245 |097 54
T I T T T T T I creatinine mmo ole D - . . - .
— — - — |~ - - >
6-11 12-19 20-29 30-39 40-49 50-59 60-69 =70 Urine . 107 12 i . 046 39
Age group (years) creatinine mmold Female 80 07 157 | 110 |14 3.5
Male 13- 13 11-0 60 | 183 43
Creatinine Whole 159 42 132 | 210 | 063 0-56
. . . clearance mL/s Female 1-33 30 16-1 16-1 1-00 0-60
Calibration. A known reference material for Male 189 36 112 71 158 0-62
.. . . Creatinine
serum creatinine is SRM 914a [257]. Weighed clearance
.. ) corrected mL/s Whole 157 43 (136 ) 135 101 0-62
out creatinine solution may serve as an to 1-73 m?
surface area

approximate estimate.

*Index of individuality = SDy/SDy;.
tCritical difference = 2:77 (SD%+SD?)”.



Kreatinin duzeltmeleri
etkin ?

Biomarkers. 2011 May ; 16(3): 206-211. doi:10.3109/1354750X.2010.538084.

A comparison of creatinine vs. specific gravity to correct for
urinary dilution of cotinine

Subject characteristics and biomarker concentrations of 431 cigarette smokers, 1994-2004

All subject Black men Black Women P-value White men White women  P-value

N=431 N= 105 N=98 N=110 N=118
Age 34.6+£9.9 35.8£9.2 354 8.0 0.73 33.1£10.0 34.2+11.6 0.46
Years of education 13624 12823 13.6+24 0.03 13.8+25 14.0+2.1 0.61
Age started smoking 16.6 4.1 17.2+43 169+46 0.66 15.9+3.7 164+38 0.34
Cigarcties/day 18.3+10.5 14.7+£8.2 134+7.1 0.25 23.5+12.6 20.8+94 0.07
Weight (Ibs) 164.8 £ 34.1 183.4 £ 30.5 156.4 =26.0 <0.01 180.7 £ 30.9 140.1 £28.1 <0.01
Body mass index 25240 26.1 3.5 26.0+3.8 0.87 25740 23540 <0.01
Blood cotinine (ng/mL) 346.2£2504  3823£2673 35632560 045 344.7+2533 310.0+2254 023
Urinary colinine (ng/mL.) 3396 £ 0.3081 3762 = 3060 3812 £ 3639 0.90 3265 + 2989 2846 = 2587 0.21
Urinary creatinine (mg/mL) 1.07£0.73 1.29 = 0.81 1.08 £ 0.81 0.01 1.13 £ 0.67 0.82+£0.57 <0.01
Creatinine clearance (mL/min) 102.3 £0.26.1  109.3 =26.6 88.90+228 <0.01 112.6 £20.3 88.9+228 <0.01
Urinary total solids (mg/mL) 36.6+19.3 384+19.6 35.7+18.0 0.36 39.7+19.9 32.8+19.2 <0.01

ne kadar

Urinary Total Solids (mg/mL)

60 100

20

0

r=0.6-0.7

1 2 3 E 5

Urinary Creatinine (mg/mL)




Ayni bireyde kreatinin degisimi ile test sonuclan degisir mi?

Cd and B,-MG by creatinine concentration in urine

Cr range® (g/l)  No. (%) MP and Age Factor G*  Cdg Cd,, Cdsg B2-MGgp© B2-MG¢ B2-MGg;©
SDP (years) (pg/h)  _Apefe)  (pe/)  (pel) et (pg/)
<05 1628 M 50.1 8.5 044 (143 ) 09 292 (1617 ) 1019
181%  SD 75 34 199 192/ 194 196  \_1.80/ 1.76
0.5 to <1.0 3251 M 49.9 15.9 1.00 1.37 1.04 96.4 131.8 99.5
362%  SD 75 3.6 223 2.18 2.17 171 1.70 1.67
10 to <1.5 2405 M 48.0 21.0 1.49 1.23 1.15 123.1 101.5 95.1
268%  SD 76 3.2 2.10 2.09 2.12 1.67 1.67 1.69
1.5 to <2.0 1163 M 46.0 243 175 1.03 1.16 1452 85.4 96.4
13.0%  SD 73 3.1 201 2.01 2.05 1.72 172 1.75
2.0 to <2.5 387 M 43.6 26.8 1.89 0.86 1.14 159.4 72.4 95.9
43% SD 6.7 3.1 2.01 2.02 2.05 1.68 1.69 1.71
25 to <3.0 106 M 435 282 2.59 0.96 1.48 189.3 703 108.4
1.2% SD 7.1 42 1.84 1.85 1.92 1.64 1.63 1.69
>30 35 M 439 29.6 2.87 0.84 1.57 201.8 ( 58.8 ‘) 110.0
0.4% SD 6.3 4.1 2.03 2.08 2.04 1.95 w 1.96
All 8975 M 485 17.7 1.08 1.26 1.06 99.3 116.2 98.3
100% SD 7.7 6.5 2.43 2.10 211 1.95 1.80 1.71

2 CR, creatinine; SG, specific gravity (1.016); OB, as observed. Factor G = (specific gravity — 1.000) x 1000.
5 AM and ASD for age and Factor G, and GM and GSD for Cd and B,-MG.

¢ In pg/g cr for B2-MGe;,, and pg/l for B2-MGgg and B2-MGop.
1.5-2 kat 3 kat

Toxicology Letters 145 (2003) 197-207



Kreatinin ve Osmololalite diuizeltmesi

Demographic data of never-smoking women by urine density

Item Unit Women with P for difference®
Various urine density® Adequate urine density®
M S.D.4 M S.D.4
Number 8975 7081
Percentage % 83.5¢ 72.8-90.58 78.9 57.3-89.68
Age Years 48.5 7.7 48.3 7.6 >0.05, <0.10
CR g/l 1.02 0.57 1.15 0.47 <0.01
Factor G" 17.7 6.5 19.6 4.6 <0.01
Cdon pg/l 1.07 2.432 1.32 2213 <0.01
Cd,, ngl/g cr 1.26 2.104 1.24 2.133 >0.10
Cdsg g/l 1.06 2.104 I.11 2.128 <0.01
Mgop mg/1 61 38 68 35 <0.01
Cagp mg/1 111 70 124 67 <0.01
Zngp pg/l 356 294 397 284 <0.01
B2-Mgob pg/l 99.3 1.950 116.1 1.738 <0.01
B>-MG¢, wng/g cr 116.1 1.803 109.1 1.750 <0.01
B2-MGy, pg/l 98.4 1.702 97.9 1.687 >0.10

% No selection in terms of urine density.

b 0.5<CR<3.0¢2/1 and 1.010 <SG < 1.030.
¢ AM and A.S.D. for age, CR, Factor G, Mgop, Caop and Znep, and GM and G.S.D. for Cdgg, Cder and Cdop.
d The percentage of the never-smokers (with various urine density) over total women in the database.
¢ The percentage of the never-smoking women (with adequate urine density) over total never-smoking women (with various urine

density).

' The minimum and the maximum in percentage among the 10 areas studied.
& By unpaired #-test, after logarithmic conversion in cases of Cd and B,-MG.

b Factor G = (SG — 1.000) x 1000.

Toxicology Letters 145 (2003) 197-207



Clinical Chemistry
924-932  (2004)
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General Clinical
Chemistry

Comparison of Specific Gravity and Creatinine for
Normalizing Urinary Reproductive Hormone
Concentrations
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Fig. 1. Distribution of CR values from one menstrual cycle for 30 US (A) and 13 Bangladeshi (B; O) participants.

Each line shows all CR measurements for one participant from ol

ne menstrual cycle with CR concentration plotted on the x axis.
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Creatinine adjustment of biological monitoring
results

Key points

d . .. .
oy e The mean and median creatinine concentrations

Female of 12 mmol/l for all 49 506 samples from adults
in this study correspond to 1.36 g/l and this value
should be used instead of 1 g/l for conversion cal-
culations.

e Therange of 0.3 and 3.0 g/l (2.653 and 26.53 mol/l)
traditionally used for confirming acceptability of
the sample corresponded to the 2.5th and 97.4th
percentiles and the 8.7th and 98.4th percentiles,
respectively, of the male and female creatinine
distributions in this study. In practice this means
that 2.5% of samples from men and 9% of samples

from women result in a repeat sample request.

ST I { ' ! e e Health and Safety Laboratory uses the acceptable

0 10 20 30 40 50 60 range of 0.3-3 g/l and rounds the values in SI units

Creatinine level (mmol/l) to give a range of 3-30 mmol/l and this results in

5% of all samples from workers being flagged as

low creatinine and 1% flagged as high creatinine.

0.3-3 g/L

0.07 1 !

8

°
=}
a

Percentage
o
o
w
1t

©
o
R
|

0.01 1

b

Occupational Medicine 2011;61:349-353



Analyte CVT Cva CVb Average Concentration Laboratory 95% SD v. Conc. Slope
(Biol. Var. Range) Reference Range
- . Picolinic acid 16 9.7 12.3 6.1 (5.7-6.5) 1.8-11.2 0.14
wee k I y B I o I og I ca l Isocitric acid 18 3.9 17.5 74.7 (68.2-81.2) 1.0-110 0.41
Quinolinic acid 21 10.4 17.8 2.8 (2.6-3) <5.8 0.16
Va ri a b i I ity of Ethylmalonic acid 20 9.2 18.3 2.1(1.9-2.3) <44 0.43
cis-Aconitic acid 19 3.9 19.1 37.2 (33.6-40.8) 1.0-74 0.29
» . Methylmalonic acid 22 9.7 19.4 1.1(1.0-1.2) <2.0 0.24
U rl n a ry 0 rg a n I c Vanilmandelic acid 21 3.4 20.9 2.7 (2.4-3) 1.0-5.7 0.23
n Sulfuric acid 22 2.5 21.8 1380 (1230-1530) 762 - 2778 0.25
Ac l d s 8-Hydroxy-2-deoxyguanosine 26 4.4 25.5 3.6 (3.1-4.1) <7.6 0.25
Glucaric acid 31 16.4 25.9 4.3 (3.7-4.9) <14.9 0.21
Hydroxymethylglutaric acid 28 5 27.6 3.4 (2.9-3.9) <5.2 0.15
3-Hydroxyisovaleric acid 29 7.9 28.1 6.4 (5.5-7.3) <7.9 0.35
2-Methylhippuric acid 35 19.2 29.3 0.04 (0.03-0.05) <0.073 —
Citric acid 34 5.7 29.5 386 (329-443) 9.0-670 0.16
Homovanillic acid 30 3.7 30.1 3.6 (3.1-4.1) 0.8-13 0.01
Pyruvic acid* 34 14 30.6 3.2(2.7-3.7) <4.9 0.21
L-Lactic acid 37 15.2 33.5 9.4 (7.8-11.0) 3.0-47 0.74
Pyroglutamic acid 34 3.5 33.5 25.5 (21.2-29.8) 29-85 1.04
2-Ketoglutaric acid 49 34.3 35.2 14.5 (11.9-17.1) <35 0.17
3-Hydroxybutyric acid 40 17 36.2 1.7 (1.4-2.0) <9.9 0.04
4-Hydroxyphenyllactic acid 37 6 36.7 0.6 (0.49-0.71) <1.5 0.22
Xanthurenic acid 37 5.4 36.9 0.7 (0.57-0.83) <0.74 0.51
Malic acid 50 32.7 38.2 0.53 (0.43-0.63) <3.1 0.41
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Sample Preparation Procedure

Organic acid
Laboratory Guide
to the Methods in

W

GC-MS TIC Analysis

1. Obtain the creatinine concentration (mg/dl) on the specimen to be analyzed.
Determine the amount of urine equivalent to 0.25 mg creatinine. If the creatinine

value is <8 mg/dl, extract 3.0 ml of urine.

Orotic acid 72 24.9 67.2
Fumaric acid 82 36.4 74.3

N A J Med Sci. 2012;5(3): 148-156.]

0.44 (0.29-0.59) <1.01 0
0.34 (0.21-0.47) <135 0.01



Referans arahk

TABLE XXVIII. Upper 95% reference limits (URL) for protein-creatinine ratios in urines from healthy indivi-
duals. SI units are favoured over conventional units.

Protein Type of specimen Upper 95% reference limit Upper 95% reference limit
(g/mol creatinine; SI unit) (mg/g creatinine;
conventional unit)

Total protein Second morning 8" 70*
Albumin First morning 3.0 27
Random 5.3 47
IgG First morning 0.7 6
Random 1.0 9
Protein HC First morning 0.5 A
(o¢;-microglobulin) Random 0.7 6
K-iImmuno-reactivity First morning 0.4 4
Random 0.7 6
A-immuno-reactivity First morning Below detection limit Below detection limit
Random 0.7 6

* Turbidometric trichloroacetic acid precipitation method (see below).

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines



Idrar Proteinleri ilave bilgiler verebilir

Hasta temelli degeriendirme

TABLE XXIX. Concentration ratios of proteins used for differentiation of proteinuria.

Concentration ratio

Decision limit

Suggested pathological condition

ar-macroglobulin/albumin

[gG/albumin

o -microglobulin/albumin

CRP (serum)/CRP (urine)

(Albumin + IgG + o,-microglobulin)/total protein)

Immunoglobulin light chain x/A ratio

<0.02
>0.02
<0.03
>0.03
>0.1
<0.1
>1.0
<1.0
>0.6
<0.6
<1
1-5.2
>5.2

Renal haematuria

Postrenal haematuria

Selective glomerular proteinuria
Non-selective glomerular proteinuria
Mixed proteinuria

Glomerular proteinuria

Bacterial infection

Rejection of renal transplant

Renal proteinuria

Suspicion of Bence-Jones proteinuria
Monoclonal lambda chain
Polyclonal light chains

Monoclonal kappa chain

Scand J Clin Lab Invest 2000; 60: 1-96

European Urinalysis Guidelines



Kromatografik testler  Colk test kendimizin gelistird

Pre-Validation

Validasyon

Post Validasyon
Sureci

Metod gelistirme

* Pre- validasyon (e.g. CLSI EP10)

Tekrarlanabilirlik

Geri kaznim

Dogruluk, method karsilastirma
Linearite

Sensitivite (LOQ, LOD)
Spesifisite, interferans

Ornek tipi, matriks ¢calismalari

i¢ Kalite kontrol uygulamalari
Yeterlilik Testleri
Sistem performans monitorizasyon

e\ e

igi

tekniklerdir



System Performance Monitoring

e System Suitability Samples
* Retention Time Monitoring

e Calibrator and Internal Standard Signal
Monitoring

* Calibration Slope Monitoring
* lon Ratio Monitoring
* Carry over

 Maintenance and data log

* Argon, outlet pressure, regulation
pressure etc

* Tuning data
* Cone cleaning
* Reboot HPLC and computer




idrar metabolik test|eri AMINO ACID ANALYSIS.

Appendix 4. Disorders in which amino acid abnormalities are predominantly found in urine

Condition

Quantitative Urine

Aspartylglycosaminuria

Aspartylglucosamine

Laboratory Medicine Practice Guidelines

Follow-up Testing for Metabolic Diseases

Identified by Expanded Newborn Screening
Using Tandem Mass Spectrometry
Edited by Michae J. Bennett

Ml

et

E.4 Internal Quality Control

e QC material should be of a comparable matrix (plasma, urine, CSF) and concentration to the
samples being analysed.

Cystinosis

Generalised Aminoaciduria

Cystinuria

1Cys, 10rn, TArg, 1Lys

Dicarboxylic Aminoaciduria

1Glu, tAsp

e QC samples should be analysed regularly and after any maintenance changes e.g. with each
bottle of ninhydrin.

Fanconi Syndrome

Generalised Aminoaciduria

Fructose Intolerance

Generalised Aminoaciduria

Galactosaemia (Classical)

Generalised Aminoaciduria

Glutamylcysteine Synthase Deficiency

Generalised Aminoaciduria

Hartnup's Disorder

TNeutral Amino Acids

Lowe Syndrome

Generalised Aminoaciduria

Lysinuric Protein Intolerance

1Lys, tArg, 10rn, 1Gln, (1Cys)

Prolidase Deficiency

Proline containing di- and tri-peptides

Renal Iminoglycinuria

1Pro, THyp. 1Gly

Rickets (Vitamin D Dependent)

Generalised Aminoaciduria

Wilson's Disease

Generalised Aminoaciduria

e Results should be recorded and any falling outside 2 standard deviations should be
investigated.

e QC samples may be a commercial product where available or pooled patient samples which
may be enriched with other amino acids. Material may be obtained from ERNDIM.

E.5 External Quality Control

e Laboratories should participate in external quality assurance programmes
E.g. ERNDIM www.erndimga.nl or UKNEQAS www.uknegas.org.uk

E.6 Precision
e Aninter assay CV of <10% should be achievable for most amino acids.



PRIMER AMINO ASIT METABOLIZMA BOZUKLUKLARI-PLAZMA VE iDRAR
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241 Laboratuvar katiimistir

211 Yeterli performans gostermistir

8 laboratuvar yetersiz

22 laboratuvar sonu¢ gondermemistir

Alanine: tekrarlanabilirlik (% 4.3), recovery (93%) and interlab CV %8.27

Argininosuksinik asit: tekrarlanabilirlik (%12.8), recovery (84%) and
interlab CV %32 (128 lab).

Sistin geri kazanim (49%)

Fenilalanin (347 pmol/I)

laboratuvar i¢i 4.0%
laboratuvarlar arasi 12.8% (6.4—32.7 arasinda)

Biray ici varyasyon %9.5-46.4

Bireyler arasi varyasyon %46.6

Referans degisim degeri %30.9 - 128.4
Total Hata %.15.2 - 61.0

Clin Chem Lab Med. 2010;48(1):99-104.




Analyte
2-Aminobutyric acid

Arginine

Aspartyl glucosamine

Glutamic acid

Glutamine

Histidine 1-Methyl

ERNDIMQA - ANNUAL REPORT

Amino acids 201

Accuracy

3rn
208
107
456

115
334
4919
823

(mean)

334
an
316
116
479
7.36
120
29
414
935
785
511

281
324

Precision
(CV% duplicates)

43%

14.7%
59%

2.0%
27%
37%

4.1%
4.0%

10.7%
20.0%
3.6%
12.8%
2.0%
8.4%
2.1%
1.4%

12.2%

9.0%
7.3%
7.2%
4.9%
3.8%

|
Yourlab Alllabs Yourlab Alllabs Yourlab Alllabs Yourlab All Labs
6.5% 0904 104%
42% 0909 0.999 7% 96%
5.1% - 0.999 86% 94%
8.3% 0974 0.991 101% 108%
5.6% 0.961 0.967 84% 86%
19.7% 0944 73%
5.4% 1.000 0,999 90% 95%
7.0% 0.999 0.996 99% 99%
9.0% 0.096 0,992 70% 74%
6.5% - 0,093 81% 99%
56% 0.996 95%
43% 0.999 0.999 97% 94%
6.1% 0.997 0.996 94% 91%
6.1% 0.995 86%
7.3% 0.988 0.994 74% 79%
8.8% - 0,985 73% 93%
4.6% 1.000 0.999 93% 93%
4.8% 0.997 0.999 99% 92%
43% 1.000 0.998 87% 85%
4.5% 0.999 1.000 88% 91%
43% 1.000 0.999 96% 95%
42% 1.000 0.999 91% 1%
10.8% 0.974 99%
5.1% 0.988 0.998 79% 85%
10.9% 0.988 98%
4.9% 0.998 0.999 94% 96%
4.8% 0.997 0.999 92% 96%
3.9% 0.993 0.998 94% 96%
48% 0.998 0.997 93% 97%
4.0% 0.998 0.998 99% 95%
6.3% 0.988 0.993 90% 93%

7.8%

Data All Labs
n Interlab CV
213 9.04%
250 B.50%
257 11.3%
239 21.4%
252 18.0%
47 7%
253 10.3%
186 18.0%
252 13.9%
250 10.0%
246 10.2%
259 10.1%
255 9.85%
193 12.9%
193 14.6%
218 13.3%
262 10.5%
262 10.3%
257 7.48%
262 10.3%
260 9.28%
264 9.79%
56 27.0%
240 9.58%
1i”n 17.5%
258 9.29%
238 8.90%
258 7.03%
265 8.86%
264 7.29%
229 127%

ERNDIM ,

Analyte

2-Aminobutyric acid
Alanine
Arginine
Asparagine
Aspartic Acid
Aspartyl glucosamine
Citrulline
Cystathionine
Cystine
Glutamic acid
Glutamine
Glycine
Histidine
Histidine 1-Methyl
Histidine 3-Methy|
Hydroxyproline
Isoleucine
Leucine
Lysine
Methionine
Onmithine
Phenylalanine
Pipecolic acid
Proline
Sarcosine
Serine
Taurine
Threonine
Tyrosine
Valine

<10%
10% - 90 %
>90 %

ERNDIMQA - CYCLE REVIEW
Amino acids 2013

328
8.00
75.0
66.0

187

42,0
720
237

87.0
31.0

73.0

12.0
33.0
296
97.0
217

17%
83%
0%

7.40
76.0
704

490
189
17.8
40.0
726
239
118
95.0
31.0
100
745
254
66.0
94.9
15.0
32.0
293

244

176

133
231
216
233
236
238

34

S a4 A ow oa

<10%

10% - 90 %

>90 %

1234
Rl
a4 3
5 2
6
14
3 14
12
4 6
1 2
4
123 7
1
4
2 4
1
14 2
2
Cumulative Score
12%
84%
3%

23

1567

56

567
67

5867

67
45
357
7

56 7
56 3
L)
467 5
587
1
57 2
67 35 2
5 2

567

5

3

3s

6

356

3 1

67 3

3 57

5 24

287 3

6

356

0% @ 80% @ 90% 100%

23



ERNDIMQA - ANALYTE IN DETAIL

Bizim denewmle"mlz —— Quant.org.acids 2016

Analyte :  2-OH Glutaric acid
Deadline : 28/10/2016

Unit: pmol/L

° °
A m I n O a S It Your Method :  LL-extraction ethylacetate. With Oximation
Your Result :  86.4
Organik asit

Ubier - Str. 20 / PF 250211 Par Method R I All Labs Results
Instand e.V. Assessment May - 2016 40223 / 40093 Diisseldorf ,
EQAS Individual result B " ”
esults FAX (0211) 159213 - 30 Mean: 84.3 78.8
Median: 85.0 77.7
4423 Dr lbrahim UNSAL Acibadem Labmed Clinic Laboratories Sse2ls sD: 116 213
Amino acid analysis (710) sample ouf ~ target ANES ?..2')' Sorswe b
(Prof. Dr. rer. nat. Peter Schadewaldt) >38D >143
Alanine umol/L 31 451.0 409 348 - 470 10 4 P o] pso
Meth.0-9999 32 357.0 346 294 - 398 3 O 18-200  111-121
b-Alanine umol/L 3302800 0.00 0.00 - 5.00 o 10-1580  100-111
Meth.0-9999 3281100 0.00 0.00 - 5.00 051080 895100
a-Aminoadipic acid umol/L 3251200, 2.00 0.00 - 5.00 -50 _ Quaz 00-055D  788-895
Meth.0-9999 32 05-00SD 682-788
Arginine umol/L 31 36.00 36.0 25.0 - 47.0 Ol Q 10-05SD 576-682
Meth.0-9999 32 22.00 24.0 16.0 - 32.0 -8 st
Asparagine 31 T 1, Analyt vorhanden g 3
Meth.0-9999 32 T4 et malﬁ vorhanden i 215D %3-469
-3--28D 15.0-36.3
Aspartic acid  umol/L 31 14.00 12.0 6.00 - 18.0 by Y 0 <as0 <150
Meth.0-9999 32 7.00 6.00 3.00 - 10.0 17 =
Citrulline umol/L 31 22.00 22.0 15.0 - 29.0 0 9
Meth.0-9999 32 24.00 25.0 17.0 - 33.0 -4 4 1. LL 6 bt b TMS-ctos I
Cystine umol/L 31 1.00 2.00 0.00 - 10.0 -50 4+ o _ . 02. LL extr. ether/Etac no oximation - Me-esters
Meth.0-9999 32883%00 5.00 0.00 - 10.0 -40 = 05 LL exr oherEtacimye hoximaton THS-osers
Glutamine umol/L 3L, 13790 376 320 - 432 aLwt Q 04. LL extr ether/Etac (m)ethoximation-Me-esters
Meth.0-9999 32 440.0 460 391 - 529 ! > 07. Solid phase extr. (m)(e)thoximation-TMS-esters
Glutamic acid  umol/L 31 118.0 123 105 - 141 -4 . o, 00, Sl laciop Dhtion I
Meth.0-9999 32 57.00 54.0 45.0 - 62.0 6 < 2
Glycine umol/L 31 210.0 184 156 - 212 14 4 + (o] Lt Wi datetheror detetheratyiscaais, Noosmaton [l
Meth.0-9999 32 198.0 181 154 - 208 9 O S H
Histidine umol/L a1 79.00 75.0 63.0 - 87.0 5 X o LL-extr. with diethylether or diethylether-ethylacetate. With oximation
Meth0-9999 32 66.00 64.0 54.0 - 74.0 3 (0] LL-extraction ethylacetate. No Oximation
4-Hydroxyproline umol/L 31  15.00 11.0 0.00 - 20.0 g Ee LL-extracion ethylacetate. With Oximation
Meth.0-9999 32 6.00 3.00 0.00 - 20.0 100 O Sl rass Fxincio Z
VourLab
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Yeterlilik Testlerini klinik durum temelli i
3 £
[ 1 | | E) 8
olmasi onemlidir WX K5
one K T’
Disorder Proportion of Disorder Proportion of laborato-
laboratories giv- ries giving the correct
ing the correct diagnosis
diagnosis
Methylmalonic aciduria 100% 2-OH glutaric aciduria 92%
Medium-chain acyl CoA dehydrogenase 100% Malonic aciduria 92%
deficiency
Isovaleric aciduria 100% Morquio disease 92%
Ornithine aminotransferase deficiency 100% 4-hydroxybutyric aciduria 91%
Hunter disease 100% Tyrosinaemia type 1 89%
Alkaptonuria 100% Multiple acyl CoA dehydro- 88%
genase deficiency
Ethylene glycol ingestion 96% Hurler disease 87%
Tyrosinaemia type 2 96% Homocystinuria 82%
Mevalonic aciduria 96% Biotinidase deficiency 82%
Maple syrup urine disease 96% Hypophosphatasia 69%
Glutaric aciduria type 1 94% Fumarase deficiency 53%
Cystinuria 93% Peroxisomal disorder 46%
D-glyceric aciduria 93% Prolidase deficiency 38%
Phenylketonuria 92% Sialidosis 27%




Laboratory Measurement of Urine Albumin and Urine Total Protein in
Screening for Proteinuria in Chronic Kidney Disease

Instrument No. Labs SD CV (%) Low8.1 High 132.0
Beckman Coulter LX20/LX40 1 1.24 1.8 8.4 130.7
Roche Diagnostics Hitachi Cobas ¢501/¢502 22 1.85 2.7 9.7 129.2
Siemens Healthcare Diagnostics 1 2.20 2.8 8.1 151.6
DKK degerlendi Roche Diagnostics Hitachi Modular 15 2.30 3.2 10.5 132.5
egeriendirme INTEGRA 400/400+ 7 2.23 3.2 7.7 132.0
sonu§|ar|n| deéeﬂendiriken ADVIA 1650/1800 5 2.49 34 5.7 148.9
. . Roche Diagnostics Hitachi 912 1 2.46 3.5 7.0 132.4
dikkatli olunmahdir Abbott ARCHITECT ¢8000 1 2.63 3.5 7.5 143.3
Beckman Coulter AU2700/AUS5421/AU5432 7 2.25 3.6 7.6 117.9
BN ProSpec | 2.87 3.7 8.9 144.6
Beckman Coulter UniCel DxC 600/6011 13 2.75 3.7 8.2 140.5
Beckman coulter AU400 1 2.31 3.8 5.7 117.1
ADVIA 2400 13 2.97 4.0 6.1 140.8
Beckman Coulter AU600/640 9 2.63 4.1 7.7 118.6
Abbott ARCHITECT ¢4000/c16000 5 3.13 4.2 8.4 138.6
Roche Diagnostics Hitachi 917 2 2.97 4.2 10.1 129.9
Beckman Coulter Immage/Immage 800 10 2.75 4.4 6.8 121.8
Roche Diagnostics Hitachi Cobas ¢701/c702 1 3.6 5.1 11.0 133.4
Beckman Coulter UniCel DxC 800 7 4.05 5.7 8.6 138.0
INTEGRA 700/800 23 4.08 5.9 5.8 132.3
DCA Vantage 2 4.38 6.2 4.9 133.9
Siemens Healthcare Diagnostics DCA 2000 2 4.32 6.4 6.0 128.6
VITROS 5.1 F S/5600 (c) 6 6.11 8.3 8.1 134.8
Immulite 2000/2000 XP1i 1 6.22 8.8 8.8 131.9
Immulite/ITmmulite 1000 2 8.69 11.4 5.1 147.1
Dimension Vista 2 9.62 11.4 11.9 157.5
Dimension XL/RXL/RXL MAX 14 7.95 13.9 6.1 112.6

Clin Biochem Rev Vol 32 May 2011 | 97




Genel olarak i¢ Kalite Kontrol Materyali
Nerden temin edebilirim?

INTERNATIONAL Home | Prodicts - | Acout - Support
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Quality Assurance

£ ve ClinChek® Controls
,.—':j = ClinChek® Urine Controls, Lyophilised ClinChek® Serum Controls, Lyoph. / “Ready f. Use
D) 5-ALA and PBG [ Amiodarone
[¥] HPLC Complete Kits
Ethylglucuronide, Ethylsulfate [} Antidepressants

[»] LC-ms/MS

Arsenic Species () Antiepileptics

[¥) Quality Assurance
[¥] ClinTest® Solutions

[¥ ClinCal® Calibrators

Biogenic Amines 2] Antiretrovirals

B3 GlinChek® Controls Catecholamines (FD) [3] Benzodiazepines
1) BT CED Nicotine and Metabolites [ coT

5] HPLC A i

- coessories Parameters for Occupational Medicine [%) Drugfree

Search
Parameters for Environmental Medicine
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S
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[») Deutsche Version
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m
D]
D]
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D]
®
D)
D)
» Metanephrines
»

S

Trace Elements Methyimalonic Acid

@ Internet | Protect

The UNIQUE talian Company that Rescarches, Develops and Produces

ready to use KITS for HPLC, GC. GC-MS, LC-MS/MS

@'Itlﬁ]
Lab Division
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QUALITY CONTROL

ACUSERA @

Our Acusera Urine Controls are available in a choice of lyophilised and liquid ready-to-use formats, covering the full range of

clinical testing. With flexible options available, we have a urine control to suit all laboratory sizes and budgets.

Assayed Urine Control Unassayed Urine Control Liquid Urinalysis Control

24 Analytes

View Control

12 Analytes

o

13 Analytes

i ]

18 Analytes

i ]

iew Control

Liquid Urine Control

ABOUTUS  CONTACT

Newborn Screening

\mines Vitamin Profiling Monitoring Oxidative Stress
:eine Chronic Alcohol Abuse Occupational Medicine
Profiling Hemoglobin Testing Instruments & Software

;ic Drug Monitoring

B LITY LabScala | Labquality Days

EQAS Baus

EQAS 5 EDUCATION YUALIFICATION

» For laboratories » EQA programs » C | Chemistry 90 Uri. » Urine, strip tests A

« Back

CLINICAL
CHEMISTRY 9: URINE
ANALYSIS

Urine, strip tests A

External quality assessment (EQA) for Urine, strip test

View Control

Liquichek™ Opiate Qual
Human urine control to mo
drug levels confirmed by C ., "8

Liquichek™ Qualitative Urine Toxicology Quality Control
Liquid control designed for qualitative urine drug screen
panels; qualitative results included for popular kits and
recovery values by GC and other quantitative methods

Liquichek™ Urine Toxicology Negative Quality Control
Human urine control confirmed as negative for 32 of the most
commonly abused drugs

Liquichek™ Urine Toxicology Screen Quality Controls
Human urine controls containing drugs of abuse or their
metabolites at various levels for monitoring the precision of
immunoassay screening methods

Human urine controls containing a large panel of drugs of
abuse at various levels for monitoring the precision of
confirmatory test methods

| Materials

Please find below list of available Control Materials.

Click on the material of interest for product information.

Click on button "Order" to order Materials.

Home

Please note: Control Materials are manufactured by the MCA Laboratory of the
Queen Beatrix Hospital (Streekziekenhuis Koningin'Beatrix) in the Netherlands.

The invoice will also be sent by the Queen Beatrix Hospital (and not by ERNDIM).

Please make sure that your purchasing department is aware of this and creates a
separate Vendor account for the Queen Beatrix Hospital.

Amino Acids kit
Purines & Pyrimidines
Organic Acids
Special Assays in Urine kit
Special Assays in Serum kit




Dis Kalite Degerlendirme Programlari

. . 15189 ,.. [/
» CAP (College of American Pathologist) cap ’,/" ,v
» Yilda 4 kez. 60"in tizerinde 5000 Uzerine katilimci ACCREDITED ' l ///
» CDC Newborn and LAMP (Lead and Multielement Proficiency Program) II//// o
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> RIQAS (Randox) 900 000000000000
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» Yilda 2-22 6rnek.500 civari UK,200 kadar UK disl
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> OnEWOrld =.=.".I'..4‘Kalne Kontrol Programi
» Canada ‘
> Bio-Dev “s%, oneworld
> ltaly °* @ AccurAcCY"| CANADA
» ERNDIM (European Research Network for evaluation and improvement of ‘

screening, Diagnosis and treatment of Inherited disorders of Metabolism)

'ERNDIM , |

QUALITY ASSURANCE IN LABCRATORY TESTING FOR IEM




Sinirhdir!

 Ashinda kullaniminda klinik bulgular ¢ok 6nemlidir. (Uriner enfeksiyon,
diabetik nefropati, idrar katekolaminler, organik asidiri ve aminoasiddri,
toksikoloji ve ilac analizleri). Gereksiz test istegi yapilan tesler arasindadir.

* idrar diger biyolojik sivilarindan farklidir ve biyolojik varyasyonu
yiiksektir

« idrar analizleri cogunlukla kalitatif ve semi-kantitatif test grubundadir
* Kreatinin diizeltmeleri konusunda sinirhliklar bilinmelidir

 Uygulamalarda IKK ve DKD calismalari daha sinirhidir. Hasta temelli kalite
kontrol (diger testler, klinik durum vs) 6nemlidir.

* KK materyali temini ve standardizasyonu sinirhdir. Cogunlukla firma
ureticilerinin materyalleri kullanilmaktadir. Referans materyal ve referans
metot sinirhdir.

* Test lireticiler arasinda standardizasyon is birlikteligi sinirhdir ve
uyumluluk test sonuglari diger laboratuvar testlerine gore sinirlidir

* idrar testlerinin yeterliliginin degerlendirilmesinde egitim eksikliklerimiz
vardir



Yanit bekleyen sorular

1. Idrar materyali diger biyolojik sivilardan farkl
midir?

2. ldrar testlerinin yeterlilik degerlendirmeleri
hangi kriterlere gore yapilacaktir?
1. idrar kimyasal ve mikroskobi analizleri
2. Kromatografik idrar testleri

1.  ilacg analizleri
2.  Toksikoloji testleri

.
d o
3. Metabolik testleri
3. Kalite kontrol uygulamalari, kurallari, sikliklari ve ‘ .

degerlendirme prosedurleri nasil
uygulanacaktir?

4. Naslil bir Uriin istiyorsunuz, nasil
degerlendireceksiniz ve uygunsuz urtn ile
karsilastirildiginda neler yapacaksiniz?










Tarama Testleri

Silver Nitroprusside Test

4. Wait 10 minutes.

1. Place 1 mL of urine in a tube.
2. Add two drops concentrated NH,OH.
3. Add 0.5 mL 5% silver nitrate.

5. Add five drops sodium nitroprussi
6. Observe for red-purple color.

2,4-Dinitrophenylhydrazine (DNPH) Test

1. Place 1 mL of urine in a tube.

2. Add 10 drops of 0.2% 2,4-DNPH in 2N HCL

3. Wait 10 minutes.
4. Observe for yellow or white precipitate.

Cyanide-Nitroprusside Test

Mucopolysaccharide (MPS) Paper Test

. Wait 10 minutes.

acid.
2. Dry.
. Add one drop of urine to paper.

W

diluted to a liter.
5. Observe for blue color.

1. Dip filter paper into 0.59% azure A dye in 2% acetic

4. Wash with 1 mL acetic acid + 200 mL methanol

1. Place 3 mL of urine in a tul
2. Add 2 mL sodium cyanide.

. Add five drops 5% sodium
. Observe for red-purple colc

Ferric Chloride Tube Test

3. Observe color.

Fructose Screening Test

p-Nitroaniline Test

. Place 5 mL of urine in a tube.
. Add 5 mL of 25% HCL

. Boil 5 minutes.

. Add 5 mg resorcinol.

. Boil 10 seconds.

5. Observe for a red precipitate.

Ut b W N =~

o))

. Place one drop of urine in a t
. Add 15 drops of 0.1% p-nitro
. Add five drops of 0.5% sodiur
Mix.

. Boil for 1 minute.
. Add five drops of 8N NaOH.

1. Place 1 mL of urine in a tube.
2. Slowly add five drops of 10% ferric chloric

Nitroso-Napthol Test

~N OV W

. Place five drops of urine in a tube.

. Add 1 mL of 2.63N nitric acid.

. Add one drop of 21.5% sodium nitrite.
. Add 0.1 mL 1-nitroso-2-napthol.

Mix.

. Wait 5 minutes.
. Observe color.

. Observe for emerald green color.

.Add 1 mL of 1 M sodium acetate buffer at pH 4.3.

Test Disorder Observation
Cystinuria Sulphur
Cystinosis Sulphur
Homocystinuria Sulphur
Crystals Tyrosyluria Sheaths of fine needles
Cystinuria Colorless hexagonal plates

Ferric chloride tube test

Nitroso-naphthol

2 4-Dinitrophenylhydrazine

Acetest

p-Nitroaniline

Cyanide-nitroprusside

Silver nitroprusside

Ehrlich reaction

Cetytrimethylammonium
bromide

Mucopolysaccharide paper

Clinitest

Lesch-Nyhan disease

Phenylketonuria
Tyrosyluria

Alkaptonuria

Melanuria

Maple syrup urine disease
Indicanuria

5-HIAA

Tyrosyluria

Maple syrup urine disease
5-HIAA

Phenylketonuria
Tyrosyluria

Maple syrup urine disease
Isovaleric acidemia
Propionic acidemia
Methylmalonic acidemia
Maple syrup urine disease
Isovaleric acidemia
Propionic acidemia
Methylmalonic acidemia
Melanuria

Methylmalonic acidemia
Cystinuria

Cystinosis
Homocystinuria

Homocystinuria
Alkaptonuria

Porphyrinuria
Melanuria

Mucopolysaccharidoses

Mucopolysaccharidoses
Melituria

Cystinosis
Alkaptonuria

Yellow-brown crystals

Blue-green

Transient green

Transient blue

Gray-black

Green-gray

Violet-blue with chloroform
Blue-green

Red
Red
Violet with nitric acid

Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

Purple

Purple

Purple

Purple

Red

Emerald green
Red-purple
Red-purple
Red-purple

Red-purple
Black

Red
Red

White turbidity

Blue spot

Orange-red
Orange-red
Orange-red




MICROSCOPIC QUANTITATIONS

bR EN  Types of Urine Specimens

Quantitate an average of 10 representative fields. Do not quantitate budding yeast,

Type of Specimen

Purpose

Random

Routine screening

mycelial elements, trichomonas, or sperm, but do note their presence with the

appropriate LIS code.

Epithelial cells/LPF

First morning Routine screening None: 0
Rare: 0-5
Pregnancy tests Few: 5-20
: : Moderate: 20100
Orthostatic protein Many: 100
. . : : L Casts/LPF
Fasting (second Diabetic screening/monitoring = None: 0
morning) Numerical ranges: 0-2, 2-5, 5-10, >10
RBCs/HPF
None: 0

2-hour postprandial

Glucose tolerance test

Diabetic monitoring

Optional with blood samples
in glucose tolerance test

Numerical ranges:

WBCs/HPE
None:

Numerical ranges:

Crystals/HPF

0-2, 2-5, 5-10, 10-25, 25-50, 50-100, >100

0
0-2, 2-5, 5-10, 10-25, 25-50, 50-100, >100

None: 0
24-h (or timed) Quantitative chemical tests E:vrve:-. g:g
) _ Moderate: 5-20
Catheterized Bacterial culture Many: =20
: : : Bacteria/HPF
Midstream clean-catch Routine screening None: 0
. Rare: 0-10
Bacterial culture Fow: 10-50
) o _ _ Moderate: 50-200
Suprapubic aspiration Bladder urine for bacterial Many: >200
culture Mucous threads
Rare: 0-1
Cytology Few: 1-3
Moderate: 3-10
Three-glass collection Prostatic infection Many: >10
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Urinalysis: Current Status and
Prospects for the Future*

ABSTRACT

More than 300 million routine clinical analyses are performed annually in the
United States. Methods for routine clinical urine examination, including detection of
bacteriuria, are briefly reviewed. Prospects of some newer, better techniques to carry
out such analyses are introduced. A preliminary report is presented on the use of
supravital microscopic fluorescence technique (SMFT), employing acridine orange
as a non-specific staining fluorochrome. Results of examining 218 unspun urine
specimens by SMFT are compared to traditional bacteriologic culture at a large
pediatric hospital reference laboratory.



Assessment of the Diurnal Variations in Urinary
Homovanillic and Vanillylmandelic Acid Excretion for the
Diagnosis and Follow-Up of Patients with Neuroblastoma

VMA ug/mg UCr

HVA ug/mg UCr
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Figure 2 — Urinary HVA and VMA levels (in pg/mg UCr)
obtained from seven studies in a patient with neuroblastoma.
The studies were performed at one-month intervals and they
are numbered according to their chronological order.
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Value of Random Urinary Homovanillic Acid
and Vanillylmandelic Acid Levels in the
Diagnosis and Management of Patients with
Neuroblastoma: Comparison with 24-Hour Urine

Collections

DISCUSSION

Increased urinary excretion of catecholamines
and their metabolites in patients with neuroblas-
toma was first reported by Voorhess and Gard-
ner.'®'® The diagnostic value of VMA in neuroblas-
toma has been emphasized because this acid is the
metabolite of epinephrine and norepinephrine.”

The diagnostic value of HVA, the dopamine me-

24 hr. Collection
ug/mg UCr

0 100 200 300 400
ag/mg UCr
Random Sample
Fig 1. Homovanillic acid levels in random urinary sam-
ples v 24-hour urine collections. A total of 59 determi-
nations were compared. Correlation coefficient was 0.951
(P <.001). Abbreviation used is: UCr, urinary creatinine.

e =g~

of catecholamine metabolite excretion as well as
information on the circadian rhythm and seasonal
variations of catecholamine excretion.?3

The effects of different diets containing increased
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Fig2. Vanillylmandelic acid levels in random urinary
samples v 24-hour urine collections. A total of 52 deter-
minations were compared. Correlation coefficient was
.929 (P < .001). Abbreviation used is: UCr, urinary cre-
atinine.
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