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Abstract

,,^,^., ?l1r::l Tth'"f'hl l?fl is proved ro be the most common cause of death in rype IoraDeocs and Mrcroatbuminuria MA is th€ onty sign in the reversable stage ofdiabetes nephropaury

.. _ The aim of the Fesent work is to evaiuate th€ prcsence of MA as a screening test in t}?e Idiabetic children and to study the relation between MA, iuration and severity i, u 
""r"- "oot "r 

,tuay.Seventy two patients with type 1 DM was effolled witl tuenty four appa;entfv f,""ftfrv 
"f,,fa 

* 
"control group. Urine MA, urine cr€atinine, fasring plasma gJucose, Glycosyiated hemogtobin (HbAlc),

serum ured and crealinine were medsured in both goup5. MA was erituarea u.i{ moming .por
sample and ir  wa5 determined using ur ine atbumin crearinine rar io.  Srar isr ical  anatysing inl iuorng z-ree . ^-. Inedr regress'on anal)sis feveated a posirive coyelation beween urine aibum-ine crearnneratro (UACR), severitv and duration of DM. According to rhe 95% percentile conrrdence lirnit(mean:t2sD) of rhe conrrol goups, the cur off value waiaeteminea ana *""ia1"ely-l6.lz" 

"f 
rh"patienls studied proved to have positive MA.

^.^., 
ln conclusion rhe duration_,,se;riry_of DM play an important role in decreasing the possibility

- l - : ) . , f : ,e-r '*  
measurcmenr of \4A (.  wirh biglesr pr ior i ry ro HbAtc as a gt lce; ic inder).  vAshourd dectme rubslanlially $hich should in tum lower the number in whom oven proreinuria and end_stage renal disease developed.
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Introduction

Diabetic nephrcpathy is supposed to
develop in about 30o of patients with
t lpe  I  d iabet ic  me l l i tus  1DM;111
houever. it varies bet\ een 5-229o (2).ln
addition, as the prcsence of
microalbuminuria (MA) indicates
incipient nephrcpalhy, it may precede
and Fedict overt
nepbropathy(3).Futher,
nephrcpathy @N) is still the main
reason 1br end-stage renal failue,
dialysis and Kidney transplantation in
lhe \ eslem \ orld(4).t\,4A is dehned as
albumin excretion rate (AER) between
20 and 200pg/min {J0-
300mg/24hours)(5) and it temed
persislenl \ hene\er it occus in
mirimum two out of thr€e
measurement(6).MA is considered a
clinically important indicator for
detedorating renal function in diabetic
subjects. It is now accepted by both
Euopean and American diabetic
societies that regular screening of urine
albumin excrelion 1UAf; is raJuable in
monitoring both type I and'q?e 2
diabetes(7).

A variery of protocols with rimed
urine collection have been developed lo
diagnoce \4At8). All lhese prolocols are
impractical and rhe convenienl
allemative is lhe mte of concenhadon of
urine albumin and creatinine (tlACR)
measured in a random voids(9,10).By
using first-roid morning urinary sample
not only albumin concenlralion but
albumin to creatinine ratio could be
determined and it is recommended to
eliminate the consequences of different
concentration of u-rine samplc
obsewed(ll).Most recendy an
evaluation made by usi49 the receiver
opera(or characlerisLics (ROC) cune and
the albumin / creatinine ratio proved to
be a more accurate indictor than albumin
concentration( 1 2).

The aim of the present rvork is to
evaluale the presence of MA as a

diabetic
diabetic

sqeening test in t ?e 1 diabetic childrer,
aid to study the relation betweeh MA,
duratiol and severity of DM.

Material and Methods
This is a case-control study in

which (82) randomly chosen diabetrc
children with q?e lDM attending one of
the author,s clinical chemishy laboratory
(Mosul) between May20O2-December
2003. They werc refereed for ihe
assessmenl of their glycemic control,
urine for MA andlor renal function tests.
Care was taken to exclude those pati€nts
with pre existing congestive cardiac
failure, urinary hact infectioq
hlTertension and all conditions likely to
produce MA according to the review of
their physicians.

The contol goup includes (24)
apparently healthy child (18 males and 6
females). The mean +SD ol(8.7914.25),
age range of (4-12) years. They were
selected during urine analysis.

Sulphosalicylic acid solution (20%)
used for semiquantitalive measurement
of urine protein(13).Positive urine
samples indicate that these patients were
considered Io have oren proteninuria
and accordingly 10 samples werc not
analyzed further, those (72) patients with
negative test were subjected to the real
study. They were 53 males and 19
females their mean age 1 SD were (7.60
12.29) with age range (3.5-12) years.

The glycemic control was assessed
by measuring the fasting plasma glucose
(FPG) inmediately using the
spectuophotometeric enzymetic endpoint
method(13),and the glycosylated
hemoglobin (HbAl C) using the ion
exchange resin method. Stanbio (IJSA).
The alkaline pidate solution was used
for the spectrophotometric measurement
of both serum and urine cieatinir,.
(Jaffe's reaction), Randorx (UK). Serum
urea was measued by urease beltholet
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spectopholometric endpoint method,
Bicon (Germany).

The first void morning samples were
analyzed for MA after the proper
centrifugation and the MA in the
supematant w,ts assessed by
irnmunotubidemtric method rcaction. In
specific detection of hrnnan albumin as
end point of Antigene-Antibody
reaction, Randoux (UK).

The test, was repeated twice in each
patient du ng the next visit of other
check of plasma glucose at 3-4 weeks
interval before being considered as
posltrve tests.

The glycemic contlol was gmded as
good (FPG < 7.15 mmol/L and /or
HbAlc < 6.8%), fair (FPG 7.15-8.25
and/or HbAlc 6.8-7.6) or poor conlrol
(FPG > 8.25 and/or Hb A1c > 7 .6)(14).

Results
Seventy two diabetic children were

enrolled in this work. Fifty t}tree ('74yo)
were males and, 19(26%) were females
with an age range (3.5-12) years. The
avenge duration of diabetes was
(3.22!2.0) yeals with a range of (0.5-97
years.

MA represented in this work as
UACR by using the moming spot
samples. The ratio of the concentuation
of albumin to creatinine was used as ar
index of UAE. Depending on the cut off
value of UACR which was detemined
by the 95'" percentile of the distribution
of UACR in the non diabetic individual
(contol goup) (mean:L2SD). 26 patients
(36.1%) found to have UACR above the
cut off value and considered as positive
lbr MA.

Table (1) shows the clinical
anthropomet c characteristics of the
studied groups.

In Table (2), amongst 8 patients
with good glycemic contol according to
FPG 2 patients (7.1%) had MA in
comparison to 22 patienls having MA
with poor glycemic contol (P<0.001).
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In Table (3), amongst the (45)
palienls witi good glycemic control
according to t{bAlc%, 5 patients
(14.2%) had l\y'A in comparison ro lo
patients (61.5%) having MA with poor
glycemic cont ol (P<0.001).

Figue tl) and (2) show lhat tJtere is
a positive comelalion between UACR,
duration aad severity r:0.7, P<0.001.

Discussion

It is indispensable to careflrlly
monitor all patients with type 1 DM for
evidence of rcnal disease. This involves
regular screening for MA, since udnary
albumin excretion has emerged as Lhe
besl makef aDd lhe most practical
method for delection of early diabetic
nephopathy(1).This is of clinical
imporlarce because the occurrence of
peBislenl MA seem lo predicr the later
development of renal failue in q?e I
DM(15).

In the present work MA was
delecled in l6% of Lhe parient studied
which is in agreement with the previous
reports(l6,17,18), however, a wide
variation in its preva.lence (12-42%) has
been repofl ed(l9.20.21).This variation
may be related to the di{fercnt ethnic
group studied. lhe dumrion of diaberes,
lhe degee of glycemic control and the
presence of hype.tension.

Although a staristical significant
difference were detected in both serum
wea and crealinine in parients compared
to that of the contol, it seems that such
finding do not reflect actual deteruration
in their renal functions and probably the
tubulo-glomerular balance is still contact
as all lhe diaberic children in the studied
group had a mean duration of diabetes
fl.2) )ears. the changes in glomemJar
lunctions during the course of renal
disease in subjects with diabetes are
diff icult 1o evaluate because oI
uncerlainries abour lhe onsel of diabeter
and iLs prolracred course in addition
glomerulal nodular and sclerotic lesions,
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become evidenr only in lhe advanced
stage(22).

Conceming lle glycemic control, i l
is obviou. irom lable(2.1I and Figule (l)
thal (here \,\ as a significant dif lerence in
diaberic children wirh and wilhour MA
as regarding the severity of DM. The
association benveen Lhe sererity of
hyperglycemia and MA was reported by
cefain studies(23) and the prcsent data
are in accordance with the finding of
saiii et al that diabetics with MA had a
significant higher FPC thar) lhose
without MA(24),while Nazimoon et al
fbund a non significant difference in
HbAlc. This partly be athibuted to the
difficulty in timing the onset of
diabetes(25).

V o l u m e - l - n o . 2 ,!r- J r! rgr- 2004 .-.Llr 1,r, ;14

There was a significanl conelatlon
between proteinurea (as reflected by
UACR) and lhe duralion ol' D\y' rr-0.6s.
P<0.001, Figure2). This a$ees v/ith the
finding of Patel I<I and his colleagues
thar \4A increased oro$essi\ely wjth the
duation of diabetes. It increased from
8.3% (< 5 years) to 12.6yo (6-10 yea$)
and 33.3% (<l5yea$)(26).

In conclusion, it is obvious that the
duration and severity of diabetes play an
important role in decreasing the
possibiliq, of DN, .egular measurement
of MA (with highesr prioriry ro HbAlc
as a glycemic index), MA should decline
substantially which should in tum lower
the number in whom over proteinuria
and end-stage .enal disease developed.

REFERENCES

l-Dahlquist C. Stanin EL. Rudberg S.

Nephrol Dial Transplan{ ,200t, tb, 1382.

2-EURODIAB IDDM complicarion

stud) group. Diaberologia, 19q4, 37, 278.

3-Cooper l\4 t. Palhogenesi..

La11cet,1998, 3 52, 213.

4-Rossing P. Diabetes Medicine ,1998,
1s ,900.

5-\4ogensen Cf. Vestibo E, Poulson Pl .

Diabetes care, 1995, 18, 5'12.

6-Decken T. Feldl-Rasmussen B, Borch-

Johnson K, Jensen T, Kofoes-

Enevoldsen A, MaLhiesen fR. Diabere!

Med ic ine ,1991,8 ,33 .

/-rarvurg HH. ( halurvedi N. Vibeni CC,

\4ogenson CP y. Diaberes - care ,2002
2s(2) .40b.

8-Jermendy G, Farkas K, Nadas J,

Daroczy A, Diabetes Nut. Metab. ,2001,
14 ,4 ,195.

9-Assadi FK. Jpediat Endocdnol

M€tab ,2001, 14,7,875.

I0 -Sh ie ld  JPH.  Hun l  LP,  Bcum JD

Pennock CA. Arch Dis Child,1995, 72,

524.

ll-Hutchison AS, O'Reilly DSJ,

Mactuish AC.Clin Chem,1998, 34, 2019.

l2-Bakker AJ. Diabetes care ,1999, 22,

307.

13-Burtis CA, Ashwood ER, Tiev

TexLbook of clinical chemisrrl 3'd.

Philadelphia, WB Saunders ,1999 , 526.

14-Diabetes managemenl and conl-rol. A

call for action WHO- EM,DIA/3/E/G.

1993.

t 5 8



\ 4 e d i c a l J o u m a l o f B a b ) t o n ,  2 0 0 4  V o t u m e -  t - n o  2 Jr J,Y rr,! - 2004

l5-Schultz CJ, Neil HA, Dton RN.

Diabetes care ,2000, 2312, 1bl1.

16-E1-Tonbary Y, Sheishos A, Hashem

E, E]-Sanady A. caz. Egypt. Ped Assoc

1992, 4O(r-2), 139.

l7-Han-Hemik P, Nish C, Giancorlo V,

Erik ME. Diabetes care ,2002,25,2,406.

l8-Mattoch MB, Cronin N, Carvallo-

Perin P, Idzior- walus B, Penno G.

Diaber Med 2001, 18,1, 59.

19-Vibefti GC. Diabet Med,1991 8,538.

20-Venotti A, Trctta D, Dicorcia G,

Chiarelli F. Expert opin phamacother ,
2002, 3,8, 1169 .

2l-Varghese A, Deepa R, Rema M,

Mohan V. Postgrad Med J ,2001, 77,908,

399.

22-Takebayashi S, Kaneda K. Diabetes

Complication 1991 ; 5(2-3), 1 04-106.

23-Tarnow L, Kjeld J, Knudsen E, Major
-Pedersen A. Paning. Diabetologia

2000, 43, '194 .

24-Siani J, Narula NS, Nagri S, Uberol

HS. Med J Armed Forces India ,1996,
52,3, 153.

25-Wa1 \ruz6peon MW. Lerchuman R,

\oraini \. Ropilah AR- Zainal M, lsmajl

JS. DiabeLes Research clinical practice

1999,46,213.

26-Patel KL, Mhetras SB, Varlhakari pK,

Verchani PC, \ihalani KD. diabeles

mellitus J. Asocc. Physicians India ,1999,
47,6,589.

f4!!9-! Characteristics of the subjects studied.

Clinical,anthropoInetric

characteristic

cas€ (n=72)

Mean + SIt

(Range)

Ase (Year)
'7 .60 + 2.29

(3.5 -  12.0)

7.',t9 * 2.25

(4.0 r2.0)
Fasting Plasma clucose

(nnol / L)

I 1 . 7 5  +  5 . 3 9

(s.s 26.4)
4.08 * 0_57

(3.3 - 5.0)

HBAIC (%)
6.99 +2.29

(4.0 12.5)

4.54 + 0.46

(4.0 - 5.6)

Urea (mnol/ L)
4.3',7 + 0.9',7

(3.1 6.8)

3.66 ! 0.70

Q.6 - 5.4)

serum Creatinine (mmol / L)
6 t  .65 +20.73

(35.4 123.8)

43.83 + 10.82

(30.9,70.?)
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Urine Creatinine (nmot / L) ,
8.2j + 1.2'7

(4.8 r 1.0)

8.08 + 0.95

(7.0 10.6)
0.423

Urine Albumin (ng / L)
38.41 + 45.87

(10.0 200.0)

20.58 + 3.91

(r0.0 28.0)
0-002

UACR (mg/ mmol)
5.t2 + / .02

(1 .4  33 .3 )

2.55+0.43

(r.3 3.5)
0.003

Durat ion ()car)
3.22 + 2.02

(0.5 9.0)

(Male / Fenale) Ratio 5 3 / 1 9 = 2 . 7 9 rs  /  6  :3 .00

Sex M

F

53 (',73.6o/o)

t9 Q6.4o/a)

18 (7s.0%)

6 (25.0%)
0.893

l- fe5r ofrr lo means was performed.. ' .  ;( ' -  Tesl was performed

!g!!9.! Relationship of fasting plasma glucose with MA.

Without MA

I r""'rsD
Fast ing plasma

glucose nrlnovl, No.

with MA

Totrl No, P-value*

No. Mean lSD

<1.15 6 6.5510.25 2 6.05.j.0.78 0.531

7.15-8.25 l 5 '7.10!0.38 2 8. r  r10 . r  9 I 1 0.14',7

> 8.25 25 11.28+2.85 22 l't.29+3.'l 4',7 0.001

Total 9.5012.89 26 t5.'72+6.45 '72 0.001

. Z-test of two means

Ieblg3 Relationship of glycosylated hemoglobin with MA.

'X ' - tes

HbAIC Without MA with MA

Total No. P-value*

No. MeanlSD No. Mean +SD

< 6.8 40 5 5110.72 5 s.6310.79 0.001

6.8-',7.6 2 1.25!0.29 5 7. i8l0. lo 1 0.001

< 7.6 4 9.75+2.48 t0.24+t.59 20 0.001

Total 46 5 .861 r .21 26 9.t3!).32 '72 0.001
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y= - 5.307{ + 0'8879x
r = 0.68
p-value = 0.001
n = 7 2
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