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3 -National Committee for Clinical Laboratory Standards

A

4 -point-of-care tests
5 -chain of custody

b O 9 )l Rl s

Al sl b b S oa i 55 oKl e -

3y raliosl e 5 oless 4 o s bl -
Al asls

el oSilesl sl e Sp S e -
By S S

o@ghﬂ Solers

OBl Sl a4y G5y 2Sbe L ) S Jaee -
S 5 S el

(S i Gl )8) Sl (LS SIS i pad 8 0L > —

S i Sy e =

oo oS8 eIl @ sl gla iz 2 el -
So i (Sl

(S 3 BT el BUI b 0y slad (g3, -
sl 5 oyslie Al Wl 5

Voo oalesl Jasms 55 5 S0 Ve 8 i -
Ll oS

e VG = VIA gl -

AoV a gl db e el sl -
S LAl e e

SO S3U (s o5 08 Olir) o 2yt pLdis, -
e Sy sl s b

oo ol le3l s 4 [pa iS5l i plae 44 -
st JLEd 5 g ¢l sl eslanal (ol

28 S 0511 LG ote

Slayeseis Goss 3 ale ol 3 elul o b -
EPw RS RS

Sla sl go55m 53 alesl AL L&y 53 -
s 4B S ol pana

L Kbl by
S 0s S slasl Ko

il slaala 3 (sl plonil OF ool s ol =
el

Lole O+ &L 9 O JEsl glacJlas <=L>u\ -
S 5 sl 5 B Rl b e el S
d)P' 6@05))‘]‘5

A5 5 ol =

i 515 g g Dl lal il -

sile3l ke 51 oS 5 L s 4aS 55 Ly e -
C‘ﬁ Lo o

S 9 el

Lol 1y b oKilesl LS, i -

.J)‘b o&:uu)l LS)lS )l{ a“ ’Sao\-v.’/“ ) QLS‘)LS s —
S P R P R P CH VS P N )
@Y Dl 5 Lad Jlie ((Shw 5 (6 Ohley
(OLS,8 4 2

- Joint Commission International Accreditation Standard for Hospitals. 3rd Edition,

Effective January 2008.

N

Y.



M9

Eolid oy Wil gy 035 S5l e
YL (e Vo B YY) gt oy SO L
OB opl Ly e (g OS5 53) 6,8 O s
S L UL STINT UL S
Lol Sl S e e Ay 03500 Sl
354> L Y}‘W’ 33 g 03l 4S5 5 Ol g 4 e )LES
Viseme oSG8 355 0 oL (8 kPa) 60 mm Hg
bl Sl L edd ok 13 51 e 5 (S glasls
LS o e Sy 0 Lok s e ale Velcro e
Glyee poxd AL Aty 4235 ) Gl G ¢l S8 aS
a3 ¥l e Sl sl Sl adds V5,050 O

B3P 0p) 3t oIS Tl 3 oS S gl e
O S5 aduled O sla i bl 5l e (6058
s e lS Ul 534S St &gl (Ol ol (el i S Il s
L oS 25 oalind ool 3 platUT (5l L 0 5
o 8 555 Lls S5 Sl b lags 1S enenss
(hos TalaD) 0% 0L OlE 51 sl e edniS
s 5 0D S ol 08 S 53 3 e s e AT
o 1) 355 bl ol (I 5L S0 oS 35
Sad S5 5 ol egdins 0 B 5 L L(AS anrl o 0l
Ble Zel 5 S e Sl Sl e 513 0 S5
e il 5 lap s i gledls o slge GG
Jsh g 53 s PRI e s L 8
./‘\'“;‘W“O'{""fﬁ”‘ ds) 5 Sy abocd (e
Gl chle ol (San s 05 Yok B 5L
S e VN 0us B 1y s 4 oo

S Sy G0 O B S Al sley
Ol s S ey 5 5L s ol s S Sle ]y 5
LSty DS (lind (ol Sals 51530 sl IS
Bl pans SUSY sy 055 PH 03,57 8l 255 0
S i a s i eSSBS sl
@l d s ol Chale aa3s) s 5 e s oSS 5 08 S50
.:.sjfda 3L

I92 51 saanlss sdlg) b (95 (59l e
A O) Ypame s 5l ens dss slad )
S 3l ol Ll Sl eslizad () 5 5 cmlie (V)
RPN RGO B OV DV RS W S gV PUN B W Wy
i L (polyethylene terephthalate) <zt
10 Sl 515 w3 s b gloes LSS s o 5l sdiant L

SYsb oo B e 055 Jos Gl &S s
5 g eslan] £ o8l G 3 B b Ay S I s
Sz o5l O o5 (6 sk 05lss 025 D5 I L
ol o Joos OF & p s 4 2wd 5 LS oy gt
Sl 28 S0 3l s —GL S dsed b
oyl 0L Ol GLa_g ol Jos 2 b L s @
935 da} 4@ YOde o 1y O Ll dsed 38 551 |3
AW KL RGN K L5 PUUIC PR b ilasl
Sl Ol 5 oy 553 LL 1) et LS)}TC‘*’T O sl
b e 003 G5 e b Yzl 33,5 eslind oo
ol w4 p s 45 G Shedal Cwds lad ol ol sl
G5 o ol 3l ol ey (5laki a5 b ASL paS o
055 Ol 1) ke emlin LT ST (s o e
Ls ek G mle 5038 ed Sb e e
Joe o 5 ey S 0 B 8 5 bl il

33,5 3L (guls pd sed

S5 o9 S (g5l 3]
S wsle 658 L bl 5,505 e L
335 jrad kil gn ab g pn d o b oS0 LST e &S
(V) 3,8 ol 3 eslinnl 3550 Jglhie jsb 4 a8 (glosle an
S 58 glandas (V) ol (o s 1 5l a8 JSU Ol 5
LIS J sln (F) el 0l sl Ve JUg s 552l 53
221 J s (1750Zephiran . IS J slows) o 5 5815
ISl e A3l 13 oS 5,5 o 515 eslizud 3,50 _olKia
3l Jsbome 51358 (6 S50l el (5 slmenr & gal )3
S 3l ol 53 Sl (Sae 155 S eslinal AL
LL S0 e 0585 SL .S sl Il e
T S 4 S0 e Sl sl 0l 28 > S L
N Y S P O VR V| AR (ﬁleg.:\ ol
Sz G35 2 Ll akiS et ol b SN G S om0
ol ol Koe LT 5l sl |5 Al sile il
035 5003 3l g 250 Cond S O b 5 ) e
Joee O & il (68055 JeaS0 0l b (5,505 s

D Cewd

) obj

sk 4 S Sl 5l anes O sl S0 Ol
5 (ol 5 oy 2l 55, oS ) S o i (535,000
slizal Sloys sls VoML sk 4 oS Lladses gl
Loadasly 5> ppizmad S0 Ole) o)ls Coeal Wi s
61)1(’:“’-)')"” slan b S S eslil (sl oS o sal
Syls Cenl G5B Ol a5 L (L pd o

11 -monitor
12 -stasis
13 -evacuated blood tube

Yy

L olew Oy 55 o 1,108 o 1 0% glsme 5502
o 8 05t s 3L dEl el azils >l s
bV sk s ol s Sl old s Il oS
s 3L sl el planil b 53 (g5 a8
.:;e:u;»l‘wb)l}w>€aﬁliw>c~iﬁngjﬁAS
Sl s 5l S0 S b ek S0 5
o Sl gty Olislel Coms (V) s rb.u'\ BYSYS
ek 0 olS Sl I E A, S = (V) xSl 1,
Slr Ok 2050 slad ol g1l 5 31 (F) i (s
O @Bl S ol 53 S Sl e b ey O
Qa5 oo 3 5nlS S ol il Slslgnig LIS
p'\))l.xia Bl U5 8 (6550l 5 b Sl gl 5 A
Olse 4 5 glacand 53 335 oslper (bl Gl z
s e Sheddalss lad L O 6l me) ]
Elol b oo 3dxie Slakpod 5osl e lp 55055
Sy S S50 Sl b o5 S 5 ad )
ol o3ls Tt S Ol b oodate lad gad 05!
el
Sl 5 cmle Ogpe L el edle
VA ol weslial 3,50 0w o Sdsle S
ULk il S5 Ojpw osled s s YY U
S VLS5 lp Jsems sb 4 oy dale 5ST50
s o ORIl Yooyl G5 Lls (gole slady s
bt O3 g Hgd g Mol 3 Sl 4 ety S
Ol 000 TrOuiS gl syls Syl Y
O 0L U aalIA o)led O55m 4 5L col Shs
eV 0dsemessb & LOjsm b 23505, 6
gl ) sk e slose 5l s e 3/7 cm)
Cand G 4y Ygons a5 355 0 oslital 50 (2/5 cm)
Al Lossw aon dies Juame IS5 sl LSl
P il LSS 5 Blo T S5 esp 50l
2 plosil ClaS pole ¢Sl gl S0 S
S ole 5 K5as 3V i 51l eslinad 550 O s

b ;;’}ﬂ PR

&5 O oo
S S R EP P P N BN R VY
ijﬁ B ks b s el QYLS)J'.: 53 Cq-)\ J>e
clad s 5 syls 13 C**”ji.cl"““i&i-’};r—“)ﬁfw"
6%ﬁ‘>;e>mlo1§@}gw>€g¢ws%
S ol Bl 5 (2bs Ol L3 5 2505 (6 S oy sllas
A8 8 eslanal sy WLl a0 S5 S
S ol g il o (e S Globe S 65055 S

s Gedar (ilesT sl s 53 48 4 55 3 e DI L |
L SoS o a bgw Sledbl 5 aal atils o>
DL c>)\)ﬂ )‘ d‘)k.:.w.:)J Ju)‘.l.< OJ\JJ:S/Q)P- JJ.‘.B )L;S?-‘ L
3505 6501 SN w4 LT a8 s Slew 51l e
Gl i 5 5 s 5 SIS L akle S L
L 0l SO 35 oyl sy WSOV S, 5 L WSS
S &S oslital iS5l 50 w2l s S S8
el W SSY 36
5 U W oslmer Sl S Ll ek S0 5
Joe a5l 51 JelS Chablowe 45 ASL ansls Cows 4 2SS
U 5o o0 odedi g Dlow b eled 51 3 Aol 45T ik e
_5.5}3: gL.“:LO) oj;ﬂl;. L;Lh@jﬂ&f‘j).h ))\.L;L';w\ CJuaL:.“o-‘
39doee o3 35 4 sle SO 31 Gske slagsslen 5 2S
Solewdl |y @ gas 06 ;S04 35 aS sl 513 ST s S
St ozl Dspo 4 Ol S U3 8 550 Cy
c)':.qj OK&&)[&.:J éu‘d.gb_})_g )‘J.\Ev\.ib TGS P Y
Sllad 5 2S5BS eslatad O s Sule (i
oslaul 6@4" M’u j‘_}cb}:ﬁ dj:f}l} d}d.& c_,ﬂb.-\ﬁ)
4 odx g L <)L;.: S0 CJU&L:I;—\ Q‘il Cxwy D g wﬁ
Wl S b ol el 55 ol Cosls
oz Jame shpleny Jalse nln 3 oS s 3 Sy
Gl 5L ST s Saal gt 35S Cule, YO b
b Jime sn Go b 51 S ollen Jolge ol 55 oS
NO5S  O5usl Sile K ol Cs 5 5b 355 bl
.LSerM\TB
s e s S1L Al tlil ol b Sles
w@upijﬁwlrﬂs@ujgh
@7.)Ji\ﬂjﬁi‘i‘d)3x>}¢~ﬁ?ﬁ¢‘}‘>)f)>ﬂj
o S 55500 4o 5 Logos (ol Oblen sl (008
DRl S a4 b iy (g g e Aol 3 eSS 1 LS
G0 ol o3kl &S (lew I UL S s ey
I 1y s Oliws Sl (SO b Slew ol plasil (s s
%uwnamymﬂgmsw;.;,u&aw
DL ..L:Lq d)}'w J})}JMW&JE)‘} o.hu.:w‘ J‘)}.ﬂ
.;,t;>ﬁj¢j;mg@“,y&.zft>gi,“s,\.;p&m
)l%b‘wloumbff\f&wb&wd)ﬁl
f‘f&lﬁ))ﬁn)w‘)‘wu‘ Cﬂwbduv\i)j
b 05 0L i) Ylalpa) Cel el (Ses
mw\ﬁ‘mbau(&mwl&})\@d@j

6 -droplet 9 -lymphostasis
7 -bloodborne pathogen 10 -collapse
8 -scar
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Comparation of Azithromycin and clarithromycin in triple therapy regimens for the e, ,-'"F y:
eradication of the helicobacter pylori in hem dialysis patients who has been dialyzed e &l

il i b T
s T

jamshid vafaeemanesh: zanjan university of medical sciences
abdolmajid ghaempanah: zanjan university of medical sciences

Introduction: Hemodyalis patients complain of different GI symptom like (Nausea, vomiting, epigas-
tric pain, postpardial fullness, early satity, bloating and bleaching). The number of those complica-

tions are high between them is 10-30 times higher than in the general population. upliila 383 1B ol juja gl pe
Inflammation has been considered as one of the reasons of producing cardiovascular events. wtbadial Gpaall Bysian p e Jule poie
Helicobacter pylori infection has rule in development of symptoms and inflammation.

Then closing an appropriate therapeutic regime is very important for eradication of this infection. plisat p pile ly
Methods: This study was done by clinical trial & was double blind. 50 patients were enrolled into UL PEEPL SO L FRRI NI . SRR [ U PP 1S IR JETPR L IR ST P
study. The mean ago of the patient was year and comprised of male and female. i ppmn Gt T e A s g Ay i i il e T R e Sleii
Patient were included in this study who had dyspepsia and positive results of H. Pylori infection by S it 3 g il 4 € oD e apih Alpainn b ] geiem Y higald il o puis gt 3
(serology, stool AG, UBT). Then patients by random have been divided two groups: one groups took ot i ¢ s ol ST 5180 A iy 30 Ml ) s g alid s kg g 0 G VTN
Omeprazol 20 mg bid, Amoxicillin 500 mg bib, Clarithromycin 500 mg bid and the other group took Lt 2 1 g 44T iy top g8 by 1y pttEalaT a8 ey sl g PHAS Al
Omeprazol 20 mg bid, Amoxicillin 500 mg bib, Azithromycin 250 mg bid. Both groups took their o i gl ks a2 3 N o sl ) ligged g 3 JUEAL 5l « LS,

medication for 14 days.

Patients, 8 weeks after ending of their treatment were investigated by UBT and HPSAg for evaluation
of therapeutic response.

Result: 50 patients were entered in this study. 2 patient s due to MI died and were out from the study.

The success of H. pylori eradication which evaluate by negative results of UBT & HpSAg in the group
of Clarithromysin was 73.91% and by negative results of UBT was 82.61% and by negative results of

i R g ] JiLhJHJ:F-'n-'u#p-r-i.,-lja.y_uLpJJH:Ln_ﬁ_uiﬁ.'....J......l..:'...l."J.h.
ol gl | s o wladl et sl B
cph e s dilss | plens NS

HpSAg was 89.95%. :;: i *-- ﬁ-' ” Hm-:ﬁj . ..-hu z---..- ,n .
And the success of H. pylori eradication which evaluate by negative results of UBT & HpSAg in the ' m LR ""__:"' ""“?'-.'-3"_":-”"'!"‘J il u:!-"l'*-- s ..-u:
group of Azithromycin was 72% and by negative results of UBT was 80% and by negative results of iy - _'I__ e 'L"""'_t‘i'_'“ alg u"".;-' .:_-"J.“J:‘-,r

UBT was 80% and by negative results of HpSAg was 76%. But intervation was no significantly dif-
ferent between two groups.

Conclusion: This data indicated that low cast and high compliance dose allow the recommendation of
ethe triple therapy with Azithromycin as an adequate treatment for H. pylori infection.

Key word: Azithromycin, UBT, Clarithromycin, Helicobacter pylori, Hemodialysis

| | ~ Preanalytical errors D N R s
hoshang amir rasoli: Associate Professor , beheshti University Of Medical Sciences PYYTOTT &l ol b - ol il W Thy - o Sl i
Proper collection, processing, and storage of common sample types associated with requests for wwew IRBCr ;e s
diagnostic testing are critical to the provision of quality test results and many errors can occur

during these steps. Such errors are considered preanalytical errors and are known to contribute to
o981y 4 B g AUl

delayed and suboptimal patient care. Recognizing and minimizing these errors through careful ad- obS A BT wli>
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trollable variables are those associated with the physiology of the particular patient (age, sex, un-
derlying disease, etc.). Laboratorians must understand the influences of both controllable and un-
controllable variables on the composition of body fluids to be able to interpret test results.
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Identification of pathogenic yeasts isolated from onychomycosis in
Tehran, using polymerase chain reaction and enzymatic digestion
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Hossein Mirhendi: School of Public Health and National Institute of Health Research, Tehran Univer-
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Background: Fungal nail infection (onychomycosis) is a common disease in all communities
consisting about 50 percent of nail disorders. Yeasts are one of the important causative agents.
Identification of the yeast species is important in the epidemiological and therapeutical point of
views. The aim of the present study is the precise identification of the pathogenic yeast isolated
from fungal nail infections, in the species level, using the DNA-based methods.

Methods: The yeast isolates were preliminary identified by the study of morphological charac-
teristics. For species identification, the genomic DNA of each sample was extracted by boiling
method and the ITS region of the ribosomal DNA was amplified using polymerase chain reaction
(PCR) technique. The amplified DNA was digested by the restriction enzyme Mspl and each
isolate was identified according to the electrophoretic patterns. A new enzymatic profile was used
for final differentiation of Candida albicans and C. dubliniensis.

Results: C. albicans with the prevalence of 45.6% was the most common isolate, followed by
C. parapsilosis with 22.5% and C. tropicalis with 21.8%. The less common species were C.
glabrata, C. krusei, C. kefyr, C. lusitaniae, C. guilliermondii and C. pulcherrima that consisted
2.72%, 2%, 1.36%, 0.68% and 0.68% of the isolates, respectively. No C. dubliniensis was
found among C. albicans isolates. Two isolates were identified as Trichosporon spp. The most
common group of the patients was in the age range of 40-70 years old and the majority (83.2%)
of the patients was women with finger nail onychomycosis.

Conclusion: Although C. albicans is still the most prevalent isolates of nail candidiasis, the
increasing number of non-albicans species is notable. The study showed that for identification
of some rare species, the routine phenotypical approaches are not efficient and application of
the ITS-PCR-RFLP can improve the range of differentiation up to 98%. The remaining isolates
can be identified by the more expensive methods such as sequencing.

Key Words: Onychomycosis, Yeasts, Identification, PCR-RFLP
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Accreditation Standards Of Clinical Laboratory Services

Hossein Dargahi: Associate Professor , Tehran University Of Medical Sciences
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Joint Commission International (JCI) Accreditation Standard for Hospitals is a branch of
Joint Of Commission in USA . Its mission is to improve healthcare in international
Societies. JCI, determines acceptable standards to accredit clinical laboratories services
appropriate to all countries native needs. Accreditation is a process which measure and
assess healthcare system . This is a qualitative assessment and effective management
tools that has taken into consideration today. There are 13 JCI standards for clinical
laboratory services which has explained here to be enclosed by purposes and measur-
ing elements in the laboratories .

Key Words: JCI, standards, clinical Laboratory services

Lactobacilli importance as a probiotic in medical
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Probiotic supplements are alive microbial dietary that their using has beneficial effects for
the host. Probiotics are include species of Lactobacillus bacteria, Bifidobacterium, Bacillus,
Enterococcus, Streptococcus and groups of coli forms gram-negative bacteria, called E.coli
Nisel 141v and the Saccharomyces yeast.

For years that used of antibiotics to treat of infections, but today, due to various drug resis-
tances, other treatment solutions have been proposed, that including the use of living organ-
isms that called probiotics. Today used of this bacteria to promote the health of patients due to
recognition of probiotcs function in health maintenance and their importance to promote the
health of patients; microorganisms that when consumed have beneficial effects for the host.
Lactobacilli are abundant in dairy products of fermentation and dairy products. Lactobacilli
are Gram positive bacilli formed bacteria without spores, capsules and moving and as part of
normal flora in genital tract, gastrointestinal and respiratory tract of man and beasts. They
are made of Lactic acid bacteria (Streptococcus, Loconostok, Pediococuss and Lactobacillus).
Lactobacillus species as a group of beneficial bacteria as GRAS (Generally Recognized As Safe)
are named and in addition to have using the multiple nutritional sciences, also have been
found that used extensively in medical science. In general, allowed potential benefits, includ-
ing the inhibition of H. pylori, regulate blood pressure and decrease of cholesterol, produced
uncomplicated vaccines and etc for probiotics, especially Lactobacilli.

Key words: probiotic, Lactobacillus

A



1. Nevéus T, von Gontard A, Hoebeke P, Hjalmas K, Bauer S, Bower W, Jergensen TM, Rittig S, Walle
JV, Yeung CK et al: The standardization of terminology of lower urinary tract function in children and
adolescents: report from the Standardisation Committee of the International Children's Continence
Society. J Urol 2006, 176(1):314 - 324.

2. Pace G, Aceto G, Cormio L, Traficante A, Tempesta A, Lospalluti ML, Selvaggi FP, Penza R: Noc-
turnal enuresis can be caused by absorptive hypercalciuria. Scand J Urol Nephrol 1999, 33(2):111 - 114.
3. Nevéus T, Hansell P, Stenberg A: Vasopressin and hypercalciuria in enuresis: a reappraisal. BJU
international 2002, 90(7):725 - 729.

4. Valenti G, Laera A, Pace G, Aceto G, Lospalluti ML, Penza R, Selvaggi FP, Chiozza ML, Svelto M:
Urinary aquaporin 2 and calciuria correlate with the severity of enuresis in children. J Am Soc Nephrol
2000, 11(10):1873 - 1881.

5. De Guchtenaere A, Vande Walle C, Van Sintjan P, Raes A, Donckerwolcke R, Van Laecke E, Hoe-
beke P, Vande Walle J: Nocturnal polyuria is related to absent circadian rthythm of glomerular filtration
rate. J Urol 2007, 178(6):2626 - 2629.

6. Nergaard JP, Rittig S, Djurhuus JC: Nocturnal enuresis: an approach to treatment based on patho-
genesis. J Pediatr 1989, 114(4 Pt 2):705 - 710.

7. Aceto G, Penza R, Coccioli MS, Palumbo F, Cresta L, Cimador M, Chiozza ML, Caione P: Enuresis
subtypes based on nocturnal hypercalciuria: a multicenter study. J Urol 2003, 1704 Pt 2):1670 - 1673.
8. Aceto G, Penza R, Delvecchio M, Chiozza ML, Cimador M, Caione P: Sodium fraction excretion
rate in nocturnal enuresis correlates with nocturnal polyuria and osmolality. J Urol 2004, 171(6 Pt
2):2567 - 2570.

9. Valenti G, Laera A, Gouraud S, Pace G, Aceto G, Penza R, Selvaggi FP, Svelto M: Low-calcium
diet in hypercalciuric enuretic children restores AQP2 excretion and improves clinical symptoms. Am
J Physiol Renal Physiol 2002, 283(5):F895 - 903.

10. Kamperis K, Hagstroem S, Rittig S, Djurhuus JC: Urinary calcium excretion in healthy children
and children with primary monosymptomatic nocturnal enuresis. J Urol 2006, 176(2):770 - 773.

11. Davis ID, Avner EG: Part 22: Upper Urinary Tract Causes of Hematuria. In: Nelson Textbook
of Pediatrics. Edited by Kliegman RM, Behrman RE, Jenson HB, Stanton BMD, 18th edn: Elsevier
Health Sciences; 2007: 2184.

12. Nikibakhsh A, Seyedzadeh A, Mahmoodzadeh H, Yekta Z, Taghizadeh M, Karamyar M, Ghazavi
A: Normal Values for Random Urinary Calcium to Creatinine Ratio in Iranian Children. Iran J Pediatr
2008, 18(3):263-266.

13. Giir E, Turhan P, Can G, Akkus S, Sever L, Giizeloz S, Cif¢ili S, Arvas A: Enuresis: prevalence, risk
factors and urinary pathology among school children in Istanbul, Turkey. Pediatr Int 2004, 46(1):58 - 63.
14. Penido MG, Diniz JS, Moreira ML, Tupinamba AL, Franca A, Andrade BH, Souto MF: [Idiopathic
hypercalciuria: presentation of 471 cases|. J Pediatr (Rio J) 2001, 77(2):101 - 104.

15. Raes A, Dossche L, Hertegonne N, Nuytemans L, Hoebeke P, Van Laecke E, Donckerwolcke R,
Walle JV: Hypercalciuria is related to osmolar excretion in children with nocturnal enuresis. J Urol
2010, 183(1):297 - 301.

16. Carman KB, Ceran O, Kaya C, Nuhoglu C, Karaman MI: Nocturnal enuresis in Turkey: prevalence
and accompanying factors in different socioeconomic environments. Urol Int 2008, 80(4):362 - 366.
17. Gunes A, Gunes G, Acik Y, Akilli A: The epidemiology and factors associated with nocturnal
enuresis among boarding and daytime school children in southeast of Turkey: a cross sectional study.
BMC Public Health 2009, 9:357.

-

18. Safarinejad MR: Prevalence of nocturnal enuresis, risk factors, associated familial factors and urinary
pathology among school children in Iran. J Pediatr Urol 2007, 3(6):443 - 452.

19. Azhir A, Nasseri F, Fazel A, Adibi A, Frajzadegan Z, Divband AH: Etiology and pathology of enuresis
among primary school children in Isfahan, Iran. Saudi Med J 2007, 28(11):1706 - 1710.

20. Akis N, Irgil E, Aytekin N: Enuresis and the effective factors--a case-control study. Scand J Urol
Nephrol 2002, 36(3):199 - 203.

21. Mohammadjafari H, Kosaryan M, Karami H, Dabaghzadeh A: Response of Enuretic Children with and
without Hypercalciuria to Nasal Desmopressin. Iran J Pediatr 2009, 19(1):5-10.

22. Nicolaidou P, Themeli S, Karpathios T, Georgouli H, Athanassaki K, Xaidara A, Messaritakis J: Family
pattern of idiopathic hypercalciuria and its subtypes. J Urol 1996, 155(3):1042 - 1044.

23. Srivastava T, Schwaderer A: Diagnosis and management of hypercalciuria in children. Curr Opin Pedi-
atr 2009, 21(2):214 - 219.

24. Stapleton FB, Jones DP, Miller LA: Evaluation of bone metabolism in children with hypercalciuria.
Semin Nephrol 1989, 9(1):75 - 78.

25. Aladjem M, Barr J, Lahat E, Bistritzer T: Renal and absorptive hypercalciuria: a metabolic disturbance

kwith varying and interchanging modes of expression. Pediatrics 1996, 97(2):216 - 219.

Taliles:
Table 1) Subjects” charactoristios in case and controel groups
Subijrors” charscleristivs {ase Cuntrul P-vulur
A ( Mean=4511] RRGIESIN 5 ERTIE=IR b.uy
7T old TOES230 R 1]
A wrs ald 2R TN 23 {234
Ape 9 w15 old 16 {13 6%) 13 {13%) 0994
14} vrs ald 403 4% 4 (4%}
Sex (OvdaleFamale) 8830 TRI2A 0.53
Tdirther's Tomplivyed 43 (38.1%) EEN ey
eniplovment N - B . L7
b Lo-employed FRA1.8%) JH T}
b A
L “’:“"?" and 72 (615 S (SHU)
. CeT
Malther's Din] i
educationial 111(:“;;}1“ em 17 {14.4%) 1% {18%) 0769
Alatus Bnci::rlnf:ind
. 29 (246" 24 (24"
Iigher
Tauhle 3) Taborulory resolis wrmimy subjects with hvpenca’ ciuria
Tual Cuse Control
Lab lest (Meants11) {MeantS1¥ {MleanS1n) P-value
N=13 N=12 M=%
BUXN 14,02 44 13,172 41 12.5320.57 a7
Cr (80D, 1] 52k 12 [ 300005 0235
Ma 376250 137.535+2,42 [ A0 00=2,10 0205
[ 4. 461047 4341044 4090 (015 003a
Ca GETIDGE ERIRI R T0,23160.20 0199
[ ARBLDS3 JoEFL S A =2 0 533
Alk-F SUROx1A6.0 FE00E[ET7? THE 30,5 gy
FTH 3548126 36.92412 96 29 331100 0371

\A

51 Standard Devigrien, BUN; Blood Urea Nitrogen; Cr; Serun Creatinioe Na: Sodivm,
K Palassiinm; Car S Ca’ciom level Pr Phasphoros; PTH: Parathyoid Hommemae

R



demonstrated to have a child with hypercalciuria.
However there was no significant correlation be-
tween mothers educational status and hypercalciuria
(P=0.196), even with categorizing mothers’ educa-
tional level into two groups of primary and higher
education (P=0.078).

All 15 hypercalciuric subjects (12 in case and 3 in
control groups) were experimented for their serum
BUN, Cr, Na, K, Ca, P, Alk-P, and Parathyroid hor-
mone levels, which all laboratory tests were in nor-
mal ranges (Table number 2).

Discussion:

Nocturnal enuresis is a common problem in children
[13]. Recently hypercalciuria has been considered to
be important in the pathogenesis of enuresis [2, 14,
15]. Some other studies claimed that urinary calcium
excretion does not differ among children with and
without enuresis [3].

In the 2006, extensive discussions were held by the
board of the International Children’s Continence So-
ciety (ICCS), which yielded new definitions and ter-
minology of lower urinary tract function in children
and adolescent [1]. Before the consensual definitions,
different publications did not differentiate clearly
enuresis from other dysfunctional voiding. The dis-
crepancy between studies as the frequency of the ef-
fect of DDAVP or incidence of hypercalciuria could
be attributed to this fact.

The current study was performed considering the
conflicting evidences which have been published
about the possible relationship between hypercalci-
uria and bedwetting. Also these new ICCS defini-
tions could be the aim of the current article to clearly
demonstrate the true frequency of hypercalciuria in
enuresis.

In this study 1800 questionnaires were distributed
among students in 5 different educational districts of
Urmia. Many studies have a selected population of pa-
tients consulting for enuresis in a medical center. Other
important recent studies, with the same model (School
population), are lacking for comparison [16-18].

The parents feed back in 1600 cases. Among them
130 claimed their child to have nocturnal enuresis.
This yields a prevalence rate of 8.12% for bedwetting
in the elementary school students population. This
rate is to some extent lower than the rate which was
reported by Gur et al. from Turkey (12.4%) [13] or
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Raes et al form Sweden (12%) [15].

The majority of children with enuresis were male.
This was similar to findings of Gur et al [13], but
we should not forget the impact of cultural problems
(some traditions) while public community are usu-
ally antipathic to report the bedwetting of their girl
siblings in Iran.

In our study 12 persons of 118 subjects in the case
group (10.1%) had hypercalciuria. The study of Azhir
et al. [19] in Isfahan, Iran has reported the prevalence
rate of hypercalciuria among children with enuresis
to be 9.2% which is almost similar to our results. An-
other study by Pace et al. in Italy demonstrated lower
rate for hypercalciuria (5.17%) among 406 children
with nocturnal enuresis [2].

An important factor resulting in various prevalence
rates among two different studies in a similar popula-
tion is the cutoff point of those studies for the defini-
tion of hypercalciuria. For example, Pace et al. con-
sidered subjects with a urine calcium/creatinine ratio
more than 2.1 mg/mg as hypercalciuric [2], but this
cutoff point in our study was 0.2 mg/mg.

The subjects in two groups were compared for the
features of their mother’s occupation and educational
level. Chi-square analysis revealed a significant dif-
ference among subjects of two groups regarding the
mother’s occupation inside or outside the house. Also
a correlation was seen among the mother’s occupa-
tion and hypercalciuria.

There was no significant difference regarding the edu-
cation level of mother among children with and with-
out enuresis. There was no correlation among mother’s
educational level and hypercalciuria, too. Whereas all
two above findings are in contrast with the findings of
Gur et al [13], that in their study, Both maternal and
the paternal low educational status were found to be
associated with monosymptomatic enuresis nocturna.
Likewise, monosymptomatic enuresis nocturna was
found to be more common in the children of the unem-
ployed mothers in the mentioned study. On the other
hand, Akis et al in another study concluded that noc-
turnal enuresis is more common among the children
of employed mothers (in agreement with our results)
with low educational status [20].

As demonstrated in the results, the majority of hy-
percalciuric cases were at seven years old, but analy-
sis did not confirm any correlation between age of
children and hypercalciuria.

All 15 hypercalciuric subjects in our study were ex-
perimented for their serum Ca, P, Na, K, Parathyroid
hormone (PTH) levels, and all were in normal range.
Thus absorptive or reabsorptive type of hypercalci-
uria could be ruled out and the diagnosis of Idiopath-
ic hypercalciuria (IH) was proposed in all cases. Se-
rum PTH levels were normal in all 21 hypercalciuric
children with the manifestation of enuresis in the
study of Pace et al [2] in accordance with our results.
The idiopathic hypercalciuria is the most common
type of hypercalciuria, worldwide.

We do not perform any ultrasound-based evaluation
for the cases with enuresis to rule out anomalies of
the urinary system. However according to the study
of Pace et al, urinary tract abnormalities were ob-
served only in 7.1% of subjects with enuresis, and
the relationship among anatomic anomalies and noc-
turnal enuresis is rare [2]. But the study of Azhir et
al from Iran, reported higher urinary system abnor-
malities to be 33% in children with nocturnal enure-
sis (small bladder with a thick wall in 27%, and large
bladder capacity with a thin wall in 6% of cases) [19].
In the study of Penido et al. in all hypercalciuric
subjects with the symptom of nocturnal enuresis,
this problem was resolved by the treatment of hy-
percalciuria (High level of water intake, adjusting
nutritional diet for its sodium and protein amount,
administration of Potassium citrate and Thiazide di-
uretics) [14]. In a study by Valenti et al; the effect
of a therapeutic intervention in 46 enuretic children
have been analyzed and their results indicated that
urinary calcium levels modulate AQP2 excretion
and is likely to be useful for treatment of children
with enuresis [9]. Data from another study indicated
that reduced secretion of vasopressin and absorptive
hypercalciuria are independently associated with an
approximately twofold increase in the urinary day to
night AQP2 ratio [4]. A recent report from Iran [21],
indicated that hypercalciuria can affect negatively
the responsiveness to desmopressin therapy. So there
are several studies which pointed out the therapeutic
approach of patients with and without hypercalciuria
in children with nocturnal enuresis.

In our study, although all hypercalciuric cases were in-
vited for a visit by pediatric nephrologist, but unfortu-
nately the data regarding the implemented actions and
the outcome of treatment if done were not available.
The studies of Carman et al [16], and Gunes et al [17],

in Turkish population indicated a relationship among
nocturnal enuresis and paternal status, but the study
of Safarinejad et al in Iran [18], was failed to find
any correlation among familial status and nocturnal
enuresis. The lack of familial data was another limi-
tation of our study.

Having data about the nutritional parameters (such as
calcium intake) could be effective in the interpretation
of findings, even though this data can be difficult to
evaluate and so were not evaluated in this study.

Some studies used orally calcium loading test in or-
der to diagnosis the etiology of hypercalciuria (ab-
sorptive or renal), but we did not use this test in our
study.

In this study the subtypes of hypercalciuria were not
determined among the hypercalciuric patients. There
are several reports which indicated the classic distinc-
tion among absorptive, renal and resorptive hypercal-
ciuria seems insufficient to explain the many cellular
and tissue modifications observed in patients with pri-
mary hypercalciuria [22]. It is possible that absorptive
and renal hypercalciuria may represent a continuum
of a single disease. In this regard there are some stud-
ies that pointed out Renal and absorptive hypercalci-
uria may not be distinct entities, as indicated by the
lack of increased bone turnover in hypercalciuric
children [23, 24]. Aladjem et al. have demonstrated
that children initially diagnosed with having either re-
nal or absorptive hypercalciuria had a different result
when tested 3-7 years later [25]. So the authors did not
use or even suggest formal assessments for subtypes
of hypercalciuria in similar studies.

Considering the controversy which exists about the
role of hypercalciuria in the pathogenesis of noctur-
nal enuresis, the authors suggest a meta-analysis to
be implemented in this regard.

Conclusion:

In our study there was a significant difference among
the frequency of hypercalciuria among children with
nocturnal enuresis and healthy controls. So we can sug-
gest adding the measurement of urine electrolytes es-
pecially calcium level in the process of looking for the
etiologies in a patient referred with nocturnal enuresis.
This study confirmed the association between nocturnal
enuresis and hypercalciuria, so based on accompanying
enuresis and hypercalciuria, its therapeutic approach
may need to be changed.
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nal enuresis [3, 4].

Some other pathogenic factors which has been sug-
gested for nocturnal enuresis are nocturnal desmo-
pressin deficiency [3], disorder of circadian rhythm
of renal functions (sodium and osmotic excretion)
[5], disregulation of prostoglandins excretion, and
etc. Treatment with desmopressin is only effective
in 30% to 60% [6] which demonstrated that other
pathogenic factors may play a role in development
of nocturnal enuresis. Several Italian studies [4, 7-9]
demonstrated a strong association between desmo-
pressin resistance and hypercalciuria, with desmo-
pressin responsiveness increasing when a calcium
restricted diet was implemented.

Conflicting evidences has been published about the
possible relationship between hypercalciuria and en-
uresis. Neveus et al. in a study concluded that the
urinary calcium excretion does not differ between
enuretic and dry children [3]. Kamperis et al. in an-
other study had observed no significant difference
among calcium excretion of children with or without
nocturnal enuresis [10].

Considering the controversy surrounding the role
of hypercalciuria in the pathogenesis of nocturnal
enuresis, we investigated the incidence of hypercal-
ciuria (Calcium/Creatinine ratios greater than 0.20
mg/mg) among children with nocturnal enuresis and
age and sex matched controls.

Material and Methods:

This Case-Control designed study was approved by
the scientific and ethical review boards of Urmia Uni-
versity of Medical Sciences, Urmia, Iran. The research
team referred to the elementary schools in five different
educational districts of Urmia (Cluster Sampling).
Considering the prevalence rate of 8% and 20% for
hypercalciuria, respectively in healthy and enuretic
children, with a statistical power of 0.8 and statisti-
cal significance level of 0.05, calculation of sample
size indicated that a minimum sample size of ~ 100
enuretic and 100 controls would be adequate to de-
tect the correlation between hypercalciuria and noc-
turnal enuresis.

By an announcement, parents of 1800 school stu-
dents were asked to inform the study group if their
child wet the bed at least three times per week by
filling a checklist. Checklist were fulfilled and sent
back in 1610 of parents and the cooperation rate was

\{)

89.4%. One hundred thirty parents claimed their
children to wet their bed.

Our exclusion criteria were the presence of vesico-
ureteral reflux, history of urinary tract infection
during last month, nutrition with ketogenic diet,
any treatment with corticosteroids, or diuretics in
the last month, or high dose Vitamin D in the last
6 months (medications like drops, syrup, or ampul),
Major fracture in lower extremities or bed rest for a
long time, symptoms (including urgency, frequency,
dysuria) or abdominal pain, Untreated constipation
(to avoid co-incidence of above-mentioned urinary
symptoms), height and body weight outside normal
reference frame (less than 5th and greater than 95th
percentile), usually wearing tights pants (this may
predispose children to develop urinary symptoms
or urinary tract infection), or children who were not
undergone circumcision. None of our participants
received desmopressin or used any alarming system
for the treatment of enuresis. They were screened via
a questionnaire and none of them had a history of
seeking any clinical consultation for the complaint
of nocturnal enuresis.

None of the subjects had day-time incontinence.
All subjects were investigated by urine analysis and
urine culture and therefore 6 subjects were exclud-
ed because of urinary tract infection diagnosis. All
remaining 124 subjects were asked to collect urine
samples one at home in the morning, and the second
sample when they were at school. We asked the par-
ents to deliver the urine samples to the laboratory of
Motaharri hospital to be investigated for their Cal-
cium and Creatinine level. Six subjects were refused
to continue their participation. Finally 118 subjects
with nocturnal enuresis were enrolled in our study.
Thirty cases (25.4%) were girl and 88 (74.6%) were
boy. Seventy subjects (59.3%) had 7 years old, 28
(23.7%), 16 (13.6%), and 4 subjects (3.4%) had re-
spectively eight, nine, and ten years old. One hun-
dred age, and sex matched healthy children without
any history of nocturnal enuresis were recruited as
control group from the same educational district
which the case group were selected in order to pre-
vent probable diversity in socioeconomic status.
Hypercalciuria defined as urinary calcium/creati-
nine ratios higher than 0.2 mg/mg [11, 12]. All labo-
ratory studies were performed by only one labora-
tory technician who was expert in the investigation

of Urine calcium level using the standard Hitachi 9/2
auto-analyzer device. For investigating urine creati-
nine level according to the JAFFE method, first we di-
luted the urine sample 50 times, and then evaluated it
by the auto-analyzer device and the number was mul-
tiplied in 50 to yield the urine random creatinine level.
All laboratory investigations were performed during
the maximum time of 3 hours after urine collection.
After determining urine calcium/creatinine ratio for
subjects in both case and control groups, subjects
with hypercalciuria were investigated for the etiol-
ogy of their hypercalciuria including measuring al-
kaline phosphatase, phosphorus, calcium, potassium,
sodium, blood urea nitrogen, serum creatinine, and
Parathyroid hormone (PTH) (using chemolumines-
cence method).

Informed consent was obtained from all participants
and their parents, but limited data regarding the details
of urine analysis were provided for parents in order to
prevent their misunderstanding about possible conse-
quences of high calcium (milk) intake for children.
Collected data were analyzed by T-independent,
paired T-test, Chi-square, and Pearson correlation
tests using SPSS software verl6.

Results:

Mean age in the case group was 7.61+0.84 years
old, and 7.61+0.86 years old in the control group
which there was no significant difference among two
groups (P=0.99). There were 88 boys among 118 sub-
jects (72.7%) in the case control group. The control
group was matched with case group for sex, so 75
boys (75%) and 25 girls were recruited to the control
group. There was no significant difference among the
sex of two groups (P=0.53) (Table 1).

The mothers’ employment and educational status
among two groups were stated and compared in table
number 1.

The urine samples were obtained from each subject
in two above mentioned occasions. Mean urine cal-
cium level in the morning sample were 7.58+5.01 and
5.85+3.49 mg/dl, respectively in the case and control
groups. Mean urine creatinine level in the morning
urine sample were 114.2+52.4 and 117.7+54.7 mg/dl,
respectively in case and control groups. Mean urine
calcium level in the second sample were 5.14+4.11
and 3.89+3.03 mg/dl, respectively in case and con-
trol groups. Mean urine creatinine level in the second

sample were 84+37.7 and 91.14£36.8 mg/dl, respec-
tively in case and control groups.

Mean urine calcium to creatinine ratio in the morn-
ing urine sample were 0.077+£0.056 mg/mg and
0.061+0.057 mg/mg, respectively in case and control
groups (P=0.047). Mean urine calcium to creatinine
ratio in the second urine sample were 0.070+0.06
mg/mg and 0.050+0.046, respectively in case and
control groups (P=0.008). By considering subjects
with urine calcium to creatinine ratio higher than 0.2
in the second urine sample as hypercalciuria; there
were 12/118 in the case group and 3/100 in the con-
trol group. Chi-Square analysis revealed a significant
difference among the frequency of hypercalciuria
among children with and without nocturnal enuresis
(P=0.032). The absolute frequency of hypercalciuria
based on the 8:00 am samples, were three in the case,
and one in the control group (P=0.562), applying 0.2
mg/mg cutoff point for determining hypercalciuria
cases. The frequency of hypercalciuria is much high-
er in the second samples (10:00 AM) compared to the
first samples in the morning (8:00 AM).

Applying a paired t-test in order to compare the urine
calcium to creatinine ratio between two sampling oc-
casions (After wakening and at school) suggested a
significant difference (0.069+0.057 in the morning
versus 0.061+0.055 in second sampling; P=0.025).
However the same analysis for each subject group
revealed no significant difference among the Ca/Cr
ratio of two urine samples (in the morning and at
school) of each subject. It yields a p-value of 0.153
and 0.087, respectively in case and control groups.
Five persons of 55 girls and 10 of 163 boys demon-
strated to have hypercalciuria, but there was no cor-
relation seen between sex and hypercalciuria. Such
correlation was not seen through each group, too.

Six persons of 151 subjects (3.9%) whose mothers were
homemaker, and 9 of 67 subjects (13.4%) whose moth-
ers were employed outside the house, demonstrated to
have hypercalciuria. Pearson correlation analysis re-
vealed a significant correlation among hypercalciuria
and mothers’ employment status (P=0.015).
Considering mothers’ educational status, among
children of 130 mothers with diploma or lower ed-
ucational degree, 12 (9.2%) demonstrated to have
hypercalciuria, whereas only 2 cases of 35 mothers
(5.7%) with diploma from college (Fogh-e diploma),
and 1 of 53 mothers with bachelor or higher degree,
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Background: Nocturnal enuresis is a common problem among children. Recently hypercal-
ciuria was proposed as one of important etiologies of bedwetting. However considering the
controversy surrounding the role of hypercalciuria in the pathogenesis of nocturnal enuresis,
we decided to investigate the incidence of hypercalciuria among children with nocturnal
enuresis and age and sex matched healthy controls.

Material & Methods: In this case-control study 118 children with nocturnal enuresis and
100 age, sex, and educational district matched healthy controls were recruited into case and
control groups respectively. Urine samples were obtained from each subject in two occa-
sions: first immediately after awakening and the other two hours later at school. Urinary cal-
cium and creatinine levels were measured and the subjects with a urinary calcium/creatinine
ratio more than (.2 were considered as hypercalciuria. Serum Ca, P, Na, K, and PTH levels
were measured for all hypercalciuric subjects.

Results: Mean urine calcium to creatinine ratio in the second urine sample were 0.070+0.06
mg/mg and 0.050+0.046, respectively in case and control groups (P=0.008). Based consider-
ing subjects with urine calcium to creatinine ratio higher than 0.2 as hypercalciuria, there
were 12/118 in the case group and 3/100 in the control group. Chi-Square analysis revealed a
significant difference among the frequency of hypercalciuria among children with and with-
out nocturnal enuresis (P=0.032). All hypercalciuric subjects were experimented for their
serum Ca, P, Na, K, PTH levels, which all were in normal range.

Conclusion: In our study there was a significant difference among the frequency of hyper-
calciuria among children with nocturnal enuresis and healthy controls. So we can suggest
adding the measurement of urine electrolytes especially calcium level in the process of look-
ing for the etiologies in a patient referred with nocturnal enuresis.
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Introduction: According to the recent terminology
which determined for lower urinary tract function in
children, enuresis (which also called nocturnal enuresis
to add extra clarity) is defined by intermittent incon-
tinence while sleeping regardless of the presence or
absence of concomitant daytime symptoms [1]. The
literature supported nocturnal enuresis to be a multi-

factorial disease. The hypercalciuria has been consid-
ered as an important pathogenic factor of nocturnal
enuresis. This idea was first proposed by Pace et al.
[2], who noted that a proportion of enuretic children
had absorptive hypercalciuria.

Since that time some strategies were made to measure
urinary calcium excretion in the evaluation of noctur-
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