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Genito-Urinary System
Laboratory Practical 1
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Laboratory No. 1
Urinalysis and Urine Culture

1. Describe methods of urine collection.

2. Examine the following characteristics of urine:
a) Physical
b) Chemical
c) Microscopic (cells)

3. Demonstrate the laboratory diagnosis of UTI.

J S 5 CBC JI sn U1 s test aa) 4l allaiy o jall ¥l Gile) Llle
kidney and liver function test J s a¢= test Lasl urinalysis



What is urine analysis?

S Gl Y s sula g simple test ,82 urin analysis J)

¥ Commonly order panel of test on a urine
sample which can evaluate:
— Kidney failure
— UTI
— Stone
— GU malignhancy
— Volume state ~— {iiyntion o sood ycration e 11 st

— Acid base balance



urine J) due 2aly Ual S
1. Methods of urine collection
@ Random Specimen asall I ae b sb Fuam sl &Y random lees

urine d) 4k 5 G sall e 5l e Hhaill ks
— most commonly sieliurine J due Jluss 4lss 5 cup

No need for pre;%aration

— it is the easiest to obtain and is readily available.
— urinalysis and microscopic analysis, although it is not
the specimen of choice.

P Sometimes gives an inaccurate view as
specimen is too diluted and analyte values are
artificially lowered.

specimen may have been diluted

by excessive fluid intake (water,
coffee, soda, etc.) prior to the test




Y) urination dex e 5 muall addie oy (i jell oS Gy mualls oaliy 4l (58
swurine J 4ue $3aln s urine cup J) o shan Cuss aaic saliall Jia g Wl

best results xisé more concentrated Led SIS 58 urine J)de 6 ¢ muall ad Cuha

@ First Morning Specimen
(also called an 8-hour specimen). |
chemicals J!

F This is the specimen of choice for urinalysis
and microscopic analysis, celis J

F since the urine is generally more concentrated
(due to the length of time the urine is allowed to
remain in the bladder) and, therefore, contains
relatively higher levels of cellular elements and
analytes such as protein, if present.




We call it midstream because you don't collect the first
or last part of urine that comes out
And clean catch because we clean before urination

@ Midstream Clean Catch Specimen

.. : o slaxa testd) 2la

¥ This is the preferred type of specimen for cuiure Sl 5
e - : ie Fliay Jull

culture and sensitivity testing S v

— reduced incidence of cellular and microbial  contaminated
contamination.
¥ Patients are required to first cleanse the
urethral area with a castile soap
towelette.

¥ The patient should then void the first
portion of the urine stream into the toilet,
urine midstream is then collected into a

clean container.
o all axs b gentle cleansing wipes Wa Al s castile soap towelette 54yl Juia (il Lo Ji (3 llay
J) 23l bass wipes J) aet zewas s urethral area dexs Wass void JsY part J) (= urine in the toilet s < su Waax
J) 22k urine cup Jex 5 void ¢ > £ inside the urine cup J) JSwis Waasy addall jai ai b aal g cup JS
urination J (el Lo 53l Sl 5 sole cup J) oo 2 st Jalall geaillae ) contamination Q\SeY) )




@ Timed Collection Specimen = common

¥ Among the most commonly performed tests
requiring timed specimens (usually 8 or 24
hours)

¥ measuring creatinine, urine urea nitrogen,
glucose, sodium, potassium, or analytes such as
catecholamines and 17-hydroxy-steroids that are })
affected by diurnal variations.

)SJ Jyﬂ‘

24-8 J) Jla Ao urine J) Slue JS ganiy 9 © aele
to measure the concentration of 4clu
specific substance over the last 8-24 h



urine e | ghay ) sa g8 5508 W 5 bedridden |5 58 GaldiY) o
Mie urination slexs s % L 4ima al yal addic

urine bag s¥ie = catheter skuS e 4834 obstruction ,tumor
catheter J) [ 4uall 2aly aldd

@ Catheter Collection Specimen

¥ This assisted procedure is condﬁg’fed
when a patient is bedridden or cannot
urinate independently.

I Specimens may be collected directly from
a Foley into an evacuated tube or
transferred from a syringe into a tube or

Cup. F -

o
Foley catheter J) zesia il 4aa jla ) g () 5 I /
. ~



@ Suprapubic Aspiration Specimen

¥ This method is used when a bedridden
patient cannot be catheterized or a sterile
specimen is required. The urine specimen
IS collected by needle aspiration through the
abdominal wall into the bladder.

due sie ) zUss bedridden J) pas el A ol g 9.
Jee¥ contaminated (e 5 sterile (5SS urine

e 3L W catheter bla () 51 Ss 368 culture
agy skl sl laly G liSa L 6 *sterile Abe (gn @Y

O3 Lo adllas (8 oS bedridden s el Jé o Sall iy L
needle <« bladder J e Jax JUlb catheter <

J JlSe 22aY guidance & .CT scan p233ul (Ses 5 aspiration
Ll 2asy palpation J) o« §) bladder

Bladder —+ v Pubic symphysis



Urine bag MY 4xla 6\3.1).1: & <! iuja
sy Jeba yrine J) due
@) a5l Vst 5 ) sl Cag ya

_ _ _ | 5 urine bag aellexiuiy () g¢d
(P Pediatric Specimen T e e
¥ For infants and small children, a special urine
collection bag is adhered to the skin
surrounding the urethral area.
_ @.\A\g_\LL,Lu .
¥ Urine collected from a diaper is not
recommended for laboratory testing since
contamination from the diaper material may

affect test results.
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What is urine analysis?

(Sas a5} Cuay 4dxsa characteristic sY) urine J) e
abnormal 445 s characteristicsd) e 2aby

¥ Physical (Gross inseection): color, turbidity
Specific gravit
ﬁ g y

¥ Chemical (Dipstick): Sg, pH, glucose,
hem, protein, Leukocyte esterase, Nitrites,
ketone, bilirubin

We’re searching for cells

A& _Microscopy: WBCs, RBCs, Bacteria,
crystals, Cast3

exbra: (o L agd il Lanka
Urinary casts may be made up of white blood Jaziy Ly Ld ) ) g st 348

cells, red blood cells, kidney cells, or substances .
such as protein or fat. gram stain and culture



O56d o dile ) alia s dehydrated ozl | ) s

. - 5 08 e il YIS 1)) Wl yellow 0sS urine ) ¢
Cross inspection (watery) clear 0% ol very hydrated

Unusual coloration j\
Clear- indicates over-hydration

Orange urine, from certain medications such as
rifampin

Bloody urine (hematuria), potentially a sign of a
bladder infection.

Consumption of beets can cause urine to have
a DlﬂkISh tint. )iels Very dark red urine

Green UTI: P aeruginosa

(_ infections can J) s s ALy el urine J) ¢s) gl G aga
change the color of urine KU joay pall (e history 23
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- Dark orange to brown urine can be a
symptom of jaundice or Gilbert’'s syndrome

“>hemoglytic anemia

- Dark yellow urine is usually indicative of
dehydration
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infection or WBCs or pus be jla | )

Odor nhll e alias juaty gmell ) ose
~” Strong smell

Usually odorless, urine can be pungent after
the consumption of certain foods. Eating
asparagus is known to produce a strong odour

IN human urine.

Turbidity -

Turbid urine may be a symptom of a bacterial
infection, but can also be due to _crystallization

of salts such as calcium phosphate.
clear (58 p )Y anbll






@ Chemical analysis (Dipstick)

F Series of pads embedded(one reagent
strip that provide quick semi quantitative
assessment of various potential content of

. The dipstick is a thin plastic strip with pads or
U I'I n e squares containing different chemicals that
change colour in the presence of certain

| substances so These chemicals react with
substances in the urine, which causes the color
of the pads to change and then the final color of
the pads can tell you the levels of different
substances in the urine Often the more intense
the colour change, the more of the substance
there is in the urine.
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Chemical analysis (Dipstick)

¥ The pH of urine is close to neutral (7) but can

> e | <o e o
normally vary (4.5 and 8).” lyénelor " o= iess -

— Strongly acidic or alkaline urine may be
symptomatic of disease. acidemia, RTA, alkalemia,

UTI proteus, diet -

¥ Normal urine density or specific gravity values
vary between 1.003-1.035 (g.cm3). s g

Specific gravi
S stgy= Density of urine/density of water

concentrated or not s Ja plasma J) ge 43 )54

/§ Sg is a measure of the concentration of solutes in the

urine It measures the ratio of urine density compared

r‘@ﬂ PN with water density and provides information on the
kidney's ability to concentrate urine.



Glucose 1s not normally found in
urine but its presence in excess

F Glucose: hyperglycemia i ., indicator of DM
rine

“F Heme: UTI, stone, malignancy,
rhabdomyolysis

¥ Protein: glomerular disease Nephrotic syndrome)

¥ Leukocyte esterase and nitrites: UTI
%
urine Jb edlall (s 2 s WBCs JI 2 (Sae 23 () UL WBCs J) e i eale (2 /\/

Nitrites .
(usuall rLoEod 1-44) (usually graded d\" UA\A
ye “positive” vs. "negative”) infection
Urinary tract infection X X ¢ s llle
. Indwelling urinary catheter X X oo
Lo 8o Sl . aslelont L il
Jgaal) Bdat g0 Recent instrumentation of the GU tract X ool 3 Jen
Urologic malignancy X Ju
Chronic interstitial nephritis X nitrites
Interstitial cystitis X Cﬂ‘“ &
urine Ju
Intra-abdominal inflammatory process X
adjacent to the GU tract







@ ¥ Microscopic examination

® A urine sample_may contain cells that
originated in the blood, the kidney, or the lower
urinary tract.

cells g s
RBCs
wBCs
Bacteria
Crystals
Casts

‘g._o‘@ oA FRENg ohj?@_“\é“ﬂl.d;
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® GU malignancy

= Recent instrumentation
(including Foley placement)

= Coagulopathy

® Glomerulonephritis

® Sickle cell anemia

® Renal tuberculosis

® Vigorous exercise




Recent instrumentation of the GU tract

Urologic malignancy
Chronic interstitial nephritis

Interstitial cystitis

Intra-abdominal inflammatory process
adjacent to the GU tract

Contamination with vaginal secretions




©) bacteria
Use of the UA to Diagnose a UTI

Urine analysis

@ Although UAs are frequently used to assist in the diagnosis of a UTI, there are no
standardized approaches on how to do this.

@ The presence of nitrites is the most specific finding, and has the highest positive
predictive value.

@ However, leukocyte esterase, WBCs, and even bacteria on microscopic exam are
not specific, and their presence does not necessary indicate infection.

@ Diagnosis of a UTI also needs to consider the presence of symptoms and a
positive urine culture (if one is done, which is probably not necessary in young,
otherwise healthy women with typical symptoms).

oS culture and gram stain Jess zlasy UTT 53 Sl Sk (i a5 iy



@ Crystals are highly organized, microscopic
solids usually composed of a small number
of different ions and/or molecules. ions o= > b=

5 pgans aa | ghast
crystals J! sta slax]

D sSall ol i L
(; Formation of crystals is most dependent
upon:

5 Concentratign of ions and molecules
xtra:
. An alkali Hf th tallizati f
- Urlne pH cartllcai‘una*‘n-lr;g phz\ég?ate?cg%iiiiézgasl’f)onngs,

whereas and acidic urine pH promotes uric

acid or cystine stones.

#® Small amounts of most types of crystals
are not necessarily pathologic







Characteristics of Formation

Formation promoted
by acidic urine

<>

Formation promoted
Calcium phosphate . i

by alkaline urine

Formation promoted
by alkaline urine

((’Xl Calcium oxalate
dihydrate independent of urine pH

Formation is largely

Calcium oxalate
monohydrate

Formation is largely
independent of urine pH

Formation promoted

Cystine . A
Y by acidic urine

s g P9 agale A ghadal

Appearance

e e

Diagnostic Utility

Seen in tumor l!sis
syndrome

Not suggestive of any
specific systemic disease

Seen in UTls by urease-
producing organisms
(e.g. Proteus, Klebsiella)

Not suggestive of any
specific systemic disease

Seen in ethylene glycol
ingestion

Diagnostic of cystinuria

B i aa shain) G crystals Ul JS g Lasad jagde S5 ) €l Cunat



@E>» Urinary casts are microscopic cylindrical
structures produced by the kidney and
present in the urine in certain disease

states




¥ The presence of cellular casts (casts
containing RBCs, WBCs, or epithelial cells)

identifies the kidneys, rather than the lower
urinary tract.

kidney J! assessment Je=il Ly UL



normal person J urine

Normal Results -

Normal urine is clear straw-colored, but may
also be slightlysrgleolug)/. It has a slight odor.

It may contain some normal crystals as well as
squamous or transitional epithelial cells from
bladder, lower urinary tract, or vagina.

Normal urine contains a small amount of
urobilinogen, and may contain a few RBCs and
WBCS . k) Eggﬁgs:s pigment produced

in the gut from the
metabolism of bilirubin







negative p)¥ aelS
Normal values used in many laboratories

Glucose: negative (quantitative less than 130
mg/day or 30 mg/dL).

Bilirubin: negative (quantitative less than
0.02 mg/dL).

Ketones: negative (quantitative 0.5-3.0 &=~

B d)&,\\.«
mg/dL). 58 (o Tk

S Y1 L
pH: 5.0-8.0. Afiat Jalais

Protein: negative (quantitative 15—150
mg/day, less than 10 mg/dL).




Blood: negative.

Nitrite: negative.

Specific gravity: 1.003-1.035.

Leukocyte esterase: negative.

Red blood cells: 0—2 per high power field.
White blood cells: 0—5 per high power field.

dj&



UTI

¥ Labs: Analyzing urine sample
—@®leukocyte esterase (dipstick test)
@ .l s sproteus J! Jis certain type of microorganism ¥
—\ nitrites urine Jb nitrites J 2925 2 ¥ e coli J
® More likely gram-negative rods
— @) WBCs
—® RBCs

37



Osn UTT b 58 JL€aty ) sa¥) S il 1) 3l
J L Y gram stain and culture Jee) a )Y

UT1 ur1d definitive diagnosis

¥ Gram stain of urine: 1dentify by shape and
characteristic (gram positive or negative); obtain by
clean catch urine or catheterization

¥ Urine culture yielding greater than 100,000 colony-
forming units (10° CFU) per ml = significant

bacteriuria. S HERIW- IR PUAN
Kl culture J) s

38



culture for UTI Jb adkiy A Sla slaall s
Culture: interpretation

\/f >10°_ cfu/ml of a single species strongly suggests a
ULl

A 10*-105/ml of a single species is equivocal — needs

repeat specimen for testing

/® <10%ml is regarded as no significant growth

F >1 species in any numbers suggests contamination

J! contamination & <&l ¢ (5568 pseudomonas s e coli Lae adl of Jixy
UTI J) cplele (azs e 0 585 Le ol 63 se ) 2 3Y culture
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