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From Report of the Expert Commiffee on the Diagnosis and Classification ofDiabetes Mellitus, Diabetes Care

20(Supp! 1):S5, 1999; and from Chaing J,Kirkman S, Laffel L, et al: Type 1 diabetes through the life span: A

positionstatement of the American Diabetes Association, Diabetes Care 37:2084-2094,2014.
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From Nutrition guide for professionals: diabetes education and meal planning, Alexandria, VA, and Chicago, IL,

1988, The American Diabetes Association and The American Dietetic Association
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From: Steffes MW, Sutherland DER, Goetz FC, et al: Studies of kidneyand muscle biopsy specimens from
identical twins discordant fortype | diabetes mellitus. Brenner textbook 10. 2016: 39: 1284 table 39-1.

30



A g ) Al e i) (3 ks 6 Jsadl
galasi) el Jlaal) clblbbaiy) 45, ,hl)
ol o e RIS Alay) | —dhay s 1 S Al | ekl el | dad) i
S PH) (5l Jaal Al 8| 35S el Joll At | Agisgoll ALl | el
A ab<l) 38 50 aad o (8 e | o LSl Ape gl ABKY) | 3 3k
(1.025 oo ST de ol (1.020 gsbus|  3alall/ yuadl
ot 8% 058 o oy Sl | pas ol ge 30 e | s s w | Ay
iiasll ALy e oSl el | 8 il S g 1 U Pae) F | Gl
38| aball Jed dne |y € ARA
S| el uliadl
S

From Hogg RJ, Portman RJ, Milliner D, et al, Evaluation and management of proteinuria and nephrotic syndrome

in children: recommendations from aPediatric Nephrology Panel Established at the Nafional Kidney Foundation

Conference on Proteinuria, Albuminuria, Risk Assessment Deftection, and Elimination (PARADE), Pediatrics 705

(6): 1247

Al Analt Lalall Slialgal Jsaal
7
il Jadl plall s @il Cladl)
M
&) ) Mean Mean (e S 9-10% 8-9%  Gail Mean  kua  bua
(:SD) (:SD) %10 %8  (£SD) fiuw  fia
(40%) (60%) 12.28 6.4 (51%) (10%) (6.5%) (32.5%) 9.9 (60%) (40%) Amicad
81 119 (21.4) (£2.7) 102 20 13 65 (£2.6) 122 78 islel
200nm
(43%) (57%) 12.5 6 (82%) (13%) (1.6%) (3.3%) 11.6 (97%) (3%) idlad
2 35 (213)  (£2.9) 0 8 1 2 (#1.9) 39 2 6ln
(40%) (60%) 12.1 6.6 (37.4%) (8.6%) (8.6%) (45.3%) 9.1 (45%) (55%) Al
S5 84 (:1.4)  (£2.6) 52 2 12 63 (224) 63 76  139n
0.27 0.001 0.001° 0.001° P-
- Value

* Chi-Square Test, + Mann-Whitney Test, SD=Standard Deviation,
f11-5 el 8 %8 Go Jils el sin 5 e sial JUbY) vie %9 (e 1wl 3 U sme 5,8l Ll yiag
dasne e e @l lae LA 1512 el 3 %75 o Q5 i

31




Clsiu 5 o B o8l #1 pas u’iﬁgﬂu(l)mbu cliialgal Jeaadl
8
il sadl gl e A Slaal)
&l 8} Mean  Mean e fsl 9-10% 8-9% %8 w i Mean  kux s
(¢SD)  (+SD) %10 (£SD)  Fem faa
(43%) (57%) 11.6 3.2 (54.9%) (8.5%) (13%) (23.9%) 10.1  (60%)  (40%) 71r iiad
30 41 ((19) () 39 6 9 17 (£2.6) 44 27
(43%) (57%) 12.2 3.1 (82.1%) (11%)  (0%)  (7-1%) 11.5  (93%) (/%) ilad
12 16 (:1.7)  (21) 23 3 0 2 (£21) 26 2 280
(42%) (58%) 11.2 3.3 (37.2%) (%) (21%)  (34.9%) 9.1  (40%)  (60%) skl
18 25 (£2) (0.9 16 3 o 15 (£2.4) 18 25 43rf
0.57 0.001* 0.001° 0.001° P-Value

* Chi-Square Test, + Mann-Whitney Test, SD=Standard Deviation,
fciin 11-5 Jlae¥l 3 %8 e Iy cd 51 5 el JULYY sic %9 (e S will 3 Un suine s Sl Slindll ey
dsuae e e ol e Lo 15712 Lt 3 %T7.5 e JH

Slgi § o sl g8l 21l pae Jiad Allg (2) Al Aalad) Sliialpall Jpaalt
9
cmdadl Al e @il ladd)
&) 483 Mean Mean s i 9-10% 8-9% (w8 Mean  lua bun
(+SD)  (+SD) %10 %8  (£SD) imw  tam
(40%) (60%) 12.6 8.1 (48.8%) (10.9%) (3%) (37.2%) 8.1 (60%) (40%) Amis) Aial
51 78 (£0.8) (:1.6) 63 14 4 48 (1.6) 78 51 129%
(43%) (57%) 12.7 8.4 (81.8%) (15.2%) (3%)1 (0%)  11.7 (100%)  (0%) 33 il
14 19 (x0.8) (x1.5) 27 5 0 (21.8) 33 0
(62%) (38%) 12.5 8 (37.9%)  (9%) (3%)  (30%) 9.1 (47%) (53%) 96m ali
37 59 (20.8)  (1.6) 36 9 3 48 (x2.5) 45 51
0.1 0.0017 0.001* 0.001* P-Value

* Chi-Square Test, + Mann-Whitney Test, SD=Standard Deviation,
T oo iy A 1175 Jlee1 3 %8 e il s el 5w 5 e sl JULY) 2ie %9 (e V) ) @EW¢M\ ladll ey
osae e e el e LA 15712 eV 3 %7.5

32



o pSudl ladll Clepans o Aduinall Ay ) Al Aladd Axdstall Cisted) 200 10 Jsaald
P-Value* (95% CI') lpiadly adglall Gajl

0.001 (11.2-12.1) 11.6 %8 oo

0.001 (9-9) 9 8-9%

0.001 (7.6-10.7) 9.1 9-10%

0.001 (7.6-9) 8.3 %10 &a s

0.001 (8.8-9.8) 9.3 gsanal

* 95% Confidence Interval, +Kaplan—Meier Survival Test

4 A0l G55 ) ALlly TlaY) 550 i 5 558 gl comany Ly i) (50 3

33




alal) :uabad) Juad

RUTACNEE I
1
w2t Jlais! cele
dudie Sl ol Dol o)
¥ v
dold dasclia ddu- 4515 duclin ddas=Y
B LI 3 AdAa Bjlus .
B Ll 8 dage ab Hlus
Y
Sazrall Sl .l, P Sl > Y
- ) .T
Sy AL e Teais
(el 5o 355) e

(Bl 5080 5 Apanll g cApun s il 2 LaalY) tfie) < aaall oo Adyyla ) suly 1 JSAY

Osia 0l (3o i 520 3 siall LAY i sl A el 3uiadl e awiase Chpuma e
Blaa 5,58 AL adly g S el I V) Al 8 sa% Lee AR Lo liall Afaal o
Giaat a8 Gl adV) S8 Al Gl Bl 5 e aas o(Cuall e B ) g Ay e

From Atkinson MA, Eisenbarth GS, Michels AW: Typel diabetes .Lancet 383: 69-78, 2014, Fig.5, p.75.

34



CD4

Th1
INFy |—>IL-4
IL-2 |<=IL-10
Plasma CcDs8 Plasma
cell cn - Protection
2 ?
7% >
lgG2a Attack IgG1
B-cell Ag
(GADES)
st s - - >
Ml:J":jf—L\.L“ 4—’ ‘ Pancreas
o o pram—
@ e T ®

o el Sl A g Al Sl B DA 2 A8 Lol aiY) g 12 AN

szl Aealal LAY J8 e 335 Al ((GAD6S)—cell  antigens AN (o Glaaiie ) jas
b agew .CD4 250 WA Y epitopes 3 gl a3t 3 Antigen—presenting cells (APCs)
S5 Y1 sl 8 (CD4 gl L) il 1y Cua) LS gbudl g APCs 1 Junds Als ya g
Daaill (e AUl LANS (o Sl Eigan e Ay punall Bac L) 451N LAY blas Al LDAT 514
T— AU daail) e s2e Ll 25060 LDAY 5 «diabetogenic T-helper type 1 (Th1) cells J ¥
Antigen-specific 1wl 4_e ol 4Tl sl LAY J helper type 2 (Th2) cells

N

Environment

(CD8 =»»Fas-mediated apoptosis)

iy lagy (Thl) cells Juads 2y Lavie A5/l de i) sl s regulatory T cell
B LA e il 5 @B I 535 e B LA aaled Al 5 CD8 Abilal astl Lol
doboSall 5 5a iy epitopesail sall Ll

From Casares S, Brumeanu TD: Insights info the pathogenesis of TIDM: a hint for novel immunospecific

therapies, Curr Mol Med [: 357-378, 2001.

APCs + cytokines

Molecular
mimicry

35



Ayl G955 Ly bl Slaniad1 .2
F Ul 393l Joaiall gl - Liiall

Sasdilag 361
M;,Ij Ll Fomadl Graaddl
sl e
Sl e 581 ) il 3939 5
A1 O Ermall sl sy o .3 (S shay yalliy 36 A1 5l
omall ekl plall Je 00 1) @255 Y d Jasdl
gl slaaiadl
gl e 3eSelall sl 8315 6

sallal) oasdl e adl Qb aa
3 gl

odgei YN 31590

A e gty od3all Jany 7

dligls 8aa) € actadl e
. - Shalladl ¢ aay
9 /

LN

£ O dedasdl Hlusdl o wb )l e 4
oSly 83lagll pe bolal] el b wils

K bivo qead Y p LIS 8
a9l b oyall (§ YL

Go Jo¥) haatll xplall skl (e A 25 Gl o e asehe b kil sale) ey 13 gAY

Al JaVl L aal g 8 el g Sall elall e JsY) daadll e Ad edi Cum g Sl el
LoDkl Cpaca Anaall 4 el e 2L bl V) clileal) ek LS ca sl o5l 1986
From Atkinson MA, Eisenbarth GS, Michels AW: Typeldiabetes. Lancet 383: 69-78, 2014, Fig.4, p.73.

36



Lispro/aspart

NPH/Lente
Ultralente

Insulin effect

Glargine/detemir

8:00 12:00 4:00 8:00 12:00 4:00
A Duration (hr)

>

Unmerged Ultralente independent profile

Insulin effect

8:00 12:00 4:00 8:00 12:00 4:00

s & - K

*8' Composite Ultralente profile
=
=
=
[2]
=
8: OO 12 00 4:00 8:00 12:00 4:00

E":'E'

A a3 sae caad cObie JS6 e Sla gl (e 5 ol suiDU Ay i) ) 80 gy 14 S

15 55,3 regular «clelu 4 3241 20 55,3 clispro/aspart :5 Al will Sl QS g sadl Cilaa 5 Caeasiul
5 55,0 (glargine ¢delu 18 324l 9 35,30 Ultralente ¢dclu 12 3ad 12 55 3l (NPH/Lente ¢culelu7 sadl
ol I Y A 5 Al et L W) cpiast 33 o NPH/Lente of o el Sle el 24 54
el jeda (€ Lalald)l 3 Jalall Bal elially jUadY) Ay 4 Ultralente cis (B . ogall cdg A 25l
sVl 5 (ansall sild SSYI sa S5l 13 LUltralente (e cyie sl il o) ol sl il (Sl

37



5 e (al_aid PP T Z ) Ol b culalall
Aliaie o i

efiect
Insuin effect

Insulin

b3

Insulin effect
Insuin effect

A e Hsae i Ok JSE e ciliagll e 8ol g 8 ) g 15 gs
ALl 5y Jgniall Qashag gm ol sudd) of (e 2 ) e .LisprojAspart 11 jLaial L/A .ciall ¢y Jiay
oiall sl Ll JledsY cala) s s (gAY o lsnd) Gasam g Ao a il LY caline JSi
A e maly e LA 30 8 sl aliay) (C 8 i) sy s Q) Jaas e L Adbiad)
aes o Al Al i eliall vie Gl lad ) eday midsy Lia e DS i Lee (NPH/Lente 1 LI
Cun iy ) CYAY 5 o el ada Calias LAheaill s Galisia¥) Y ane Jaus gie olasiuly Gailiadl
S Lispro :A s &l @y wiey il Ll g sl adge o Il & sliia Gabiaial ¥ ane aall 53
O Jaladl Lﬁi Aspart o Lispro — s juadl sadl ol sadl e JI a0l 2ie glargine ¢doa gl J8 Aspart
Aol i sl glarginel jis .aall S el jhad e I 13s L dies M Jee dllia Gal g il gl Jile ()
Ultralente ziiy .ol ially kil i Ultralente ¢i il Jé Aspart 5 Lispro:B .ol swly) il ¢ dpll
Lispro :C .Julll 8 eliall Jd 330 cl s 580 aaliy (€1 .glargine b cuas g ) @lls 4 dacls ol 30
=S b W NPH/Lente_1 daul ol 55,30 sa% .elially odaill e NPH/Lente ¢l sl Ji Aspart
Ld A Uiyl g eliall J8 Qi ol gual) il o il e A6V clelud) DA o3l i all S (il
O s—al) 2ol cagill gy shaill da g 3 NPH/Lente ¢ia gl U Aspart o Lispro :D .paladl aall .
B Ll iy Jll) oL ) el jhas o)UY J Lo el B e sludl 8 Jsrid) Jyshe
Jsdag ol S 5 _uS < slad ae dun slgn b il g U8 iy 135 o ldall 5 skl e RegularNPH/Lente
V) piai a3 ol Ultralente s Lente of (e a2 U e o shadll 5 o liall U8 dpdasill Coeia e ain ) Lia ¢l
sl e Bganl) S o A 5 e (flant Lagd

38



Ja=a

Il eyl

S
= /wlr 36l iingali) Al "1

Jr/T Sl dgagul¥) il Y

N
1‘ iyl b = /1‘

Ggaall lassll

G Saall (3l 3 5 SISI e s el shaill am gy 16 JSEY
From Mogensen CE, Christensen CK, Vittinghus E. The stages in diabetic renal disease. With emphasis in the

stage of incipient diabetic nephropathy. William’s 13.33:1517,2014,Fig.33-31

Survival Functions

. HbAlc_group
i - - e e e - i _m &‘ B
188
@10
10
0.5 4+
T 06
=
=
3
7]
E
g 04
0.2
0.0
T T T T T T T
00 2.00 4.00 5.00 5.00 10.00 12.00

Diabetes years

LSl el ee g g Sl Cliadl) Cle gana (g A1l Kaplan—-Meier cilbbis mua gy 17 Jsdd)

39



e all aqladl Juadl)
References

1- Ali K, Harnden A, Edge JA: Type 1 diabetes in children, BMJ 342: d 294, 2011.

2- Harjutsalo V, Podar T, Tuomilehto J: Cumulative incidence of type 1 diabetes in 10168
siblings of Finnish young-onset type 1 diabetic patients. Diabetes 2005: 54: 563-569.

3- Gullstrand C, Wahlberg J, llonen J, et al: Progression to type 1 diabetes and autoantibody
positivity in relation to HLA-risk genotypes in children participating in the ABIS study, Pediatr
Diabetes 9 (3 Pt 1): 182-190, 2008.

4- Skyler JS, Sosenko JM: The evolution of type 1 diabetes, JAMA 309: 24912492, 2013.
5- Quinn M, Fleishman A, Rosner B, et al: Characteristics at diagnosis of type 1diabetes in
children younger than 6 years, J Pediatr 148: 366-371, 2006.

6- Bunn HF, Higgins PJ (July1981). Reaction of monosaccharides with proteins: possible
evolutionary significance. Science. 213 (4504): 222-224.

7- Narula P, Porter L, Langton J, et al: Gastrointestinal symptoms in children withtype 1
diabetes screened for celiac disease, Pediatrics 124: 489-495, 2009.

8- Alemzadeh R, Berhe T, Wpyatt DT: Flexible insulin therapy with glargine
insulinimproved glycemic control and reduced severe hypoglycemia amongpreschool-aged
children with type 1 diabetes mellitus, Pediatrics 115:1320-1324,2005

9- Maniatis AK, Klingensmith GJ, Slover RH, et al: Continuous subcutaneous
insulininfusion therapy in children and adolescents: an option for routine diabetescare, Pediatrics
107:351-356, 2001

10-  Alemzadeh R, Ellis JN, Holzum MK, et al: Beneficial effects of continuous subcutaneous
insulin infusion and flexible multiple daily insulin regimen using insulin glargine in type 1
diabetes mellitus, Pediatrics 114:e91-e95, 2004.

11-  Alexandria, VA, and Chicago, IL, 1988, The American Diabetes Association and The
American Dietetic Association. Nutrition guide for professionals: diabetes education and meal
planning

12-  Weinzimer S, Ahern JH, Doyle EA, et al: Persistence of benefits of Continuous Glucose
Monitoring System in children with type 1 diabetes: a follow-up report, Pediatrics 114:1601—
1605, 2004.

13-  Cleary PA, Orchard TJ, Genuth S, et al: The effect of intensive glycemic treatment on
coronary artery calcification in type 1 diabetic participants of the Diabetes Control and
Complications Trial/ (DCCT) Study, Diabetes 55:3556—-3565, 2006.

14-  Cleary PA, Orchard TJ, Genuth S, et al: The effect of intensive glycemic treatment on
coronary artery calcification in type 1 diabetic participants of the Epidemiology of Diabetes
Interventions and Complications (EDIC) Study, Diabetes 55:3556-3565, 2006.

15-  Kordonouri O, Maguire AM, Knip M, et al: Other complications and associated
conditions with diabetes in children and adolescents, Pediatr Diabetes8:171-176, 2007.

16-  Gilbertson DT, Liu J, Xue JL, et al. Projecting the number of patients with end-stage
renal disease in the United States to the year 2015. J Am SocNephrol. 2005;16:3736-3741

17-  U.S. Renal Data System. USRDS 2006 Annual Data Report: Atlas ofEnd-Stage Renal
Disease in the United States. Bethesda, MD: Nationallnstitutes of Health, National Institute of
Diabetes and Digestive andKidney Diseases; 2006.

40



18-  Atkins RC. The epidemiology of chronic kidney disease. Kidney IntSuppl. 2005; 94: S14-
S18.

19-  Cooper ME. Pathogenesis, prevention and treatment of diabeticnephropathy. Lancet.
1998; 352: 213-219.

20-  Mogensen CE, Christensen CK, Vittinghus E. The stages in diabeticrenal disease. With
emphasis in the stage of incipient diabeticnephropathy. Diabetes. 1983; 32 (Suppl 2):64-78.

21-  Cambien F. Application de la théorie de Rehberg a 1’étude Cliniquedes affections rénales
and du diabéte. Annu Med. 1934; 35: 273-299.

22-  Thomson SC, Vallon V, Blantz RC. Kidney function in early diabetes: the tubular
hypothesis of glomerular filtration. Am J Physiol RenalPhysiol. 2004; 286: F8-F15.

23-  Sharma K, Jin Y, Guo J, et al. Neutralization of TGF-f by anti-TGF-Bantibody attenuates
kidney  hypertrophy and the enhanced  extracellularmatrixgeneexpressioninSTZ-
induceddiabeticmice.Diabetes.1996;45:522-530

24-  Segev Y, Landau D, Rasch R, et al. Growth hormone receptor antagonismpreventsearly
renalchanges in non obese diabetic mice. J Am SocNephrol. 1999;10:2374-2381

25-  Thomas MC, Burns WC, Cooper ME. Tubular changes in early diabetic nephropathy.
AdvChronic Kidney Dis. 2005;12:177-186.

26-  Hostetter TH, Troy JL, Brenner BM. Glomerular hemodynamics inexperimental diabetes
mellitus. Kidney Int. 1981;19:410-415.

27-  Mogensen CE, Christensen CK. Predicting diabetic nephropathy in insulin-dependent
diabetic patients. N Engl J Med. 1984;311: 89-93.

28-  Mauer S, Steffes M, Ellis E, et al. Structural-functional relationships in diabetic
nephropathy. J Clin Invest. 1984;74:1143-1155

29-  Allen TJ, Cooper ME, Gilbert RG, et al. Serum total renin is increased before
microalbuminuria in diabetes (IDDM). Kidney Int. 1996;50:902-907.

30- Comper WD, Osicka TM, Clark M, et al. Earlier detection of microalbuminuria in
diabetic patients using a new urinary albumin assay. Kidney Int. 2004;65:1850-1855.

31-  Poulsen PL, Hansen KW, Mogensen CE. Ambulatory blood pressure in the transition
from normo- to microalbuminuria. A longitudinal study in IDDM patients. Diabetes.
1994;43:1248-1253.

32-  Lurbe E, Redon J, Kesani A, et al. Increase in nocturnal blood pressure and progression
to microalbuminuria in type 1 diabetes. N Engl J Med. 2002;347:797-805

33-  Mogensen CE, Keane WF, Bennett PH, et al. Prevention of diabetic renal disease with
special reference to microalbuminuria. Lancet. 1995;346:1080-1084

34-  Perkins BA, Ficociello LH, Silva KH, et al. Regression of microalbuminuria in type 1
diabetes. N Eng J Med. 2003;348:2285-2293.

35-  Parving HH, Andersen AR, Smidt VM, et al. Diabetic nephropathy and arterial
hypertension. Diabetologia. 1983;24:10-12.

36-  Fioretto P, Steffes MW, Sutherland DE, et al. Reversal of lesions of diabetic nephropathy
after pancreas transplantation. N Engl J Med. 1998;339:69-75.

37-  Mauer S, Steffes M, Ellis E, et al. Structural-functional relationships in diabetic
nephropathy. J Clin Invest. 1984; 74: 1143-1155

38-  Gilbert RE, Cooper ME. The tubulointerstitium in progressive diabetic kidney disease:
More than an aftermath of glomerular injury? Kidneylnt. 1999;56:1627-1637.496.

39- H.M. Kronenberg, et al. (2015). Williams Textbook of Endocrinology.Edition 13.
Elsevier.

41



40-  Osterby R, Hartmann A, Bangstad HJ: Structural changes in renal arterioles in type |
diabetic patients. Diabetologia 45:542-549, 2002

41-  Oldfield MD, Bach LA, Forbes JM, et al. Advanced glycation endproducts cause
epithelial-myofibroblast transdifferentiation via thereceptor for advanced glycation end products
(RAGE). J Clin Invest.2001;108:1853-1863.

42-  Wallace DC. Diseases of the mitochondrial DNA. Ann Rev Biochem.1992;61:1175-1212.
43-  Yaffe MP. The machinery of mitochondrial inheritance and behavior. Science.
1999;283(5407):1493-1497.

44-  Cooper ME. Interaction of metabolic and haemodynamic factors inmediating
experimental diabetic nephropathy. Diabetologia. 2001;44:1957-1972,

45-  Thomas MC, Tikellis C, Burns WM, et al. Interactions between reninangiotensin system
and advanced glycation in the kidney. J Am SocNephrol. 2005;16:2976-2984.

46-  Hogg R, Portman RJ, Milliner D, et al: Evaluation and management of proteinuria and
nephrotic syndrome in children: recommendations from a pediatric nephrology panel established
at the National Kidney Foundation Conference of Proteinuria, Albuminuria, Risk, Assessment,
Detection, and Elimination

47- J. Redon. (2003). Microalbuminuria In  Type 1 Diabetes Mellitus.
European Society of Hypertension. Spain.

48-  S.H. Ralston, et al. (2018). Davidson's Principles and Practice of Medicine. Edition 23.
Elsevier.

49-  M.E Molitch, D. Rupp, M. Carnethon. (2006). Higher levels of HDL cholesterol are
associated with a decreased likelihood of albuminuria in patients withlong standing type 1
diabetes. Diabetes Care. USA

50- C.R. Alleyn, L. K. Volkening. (2010). Occurrence of microalbuminuria in young people
with Type 1 diabetes: importance of age and diabetes duration. Diabet Med. USA

51-  Abitbol C, Zilleruelo G, Freundlich M, et al: Quantitation of proteinuria with urinary
protein/creatinine ratios and random testing with dipsticks in nephrotic syndrome, J Pediatr
116:243-247, 1990

52-  Ariceta G: Clinical practice: proteinuria, Eur J Pediatr 17:15-20, 2011. Hogg RJ:
Adolescents with proteinuria and/or the nephritic syndrome, Adolesc Med 16:163-172, 2005.
53-  Brandt J, Jacobs A, Hengameh H, et al: Orthostatic proteinuria and the spectrum of
diurnal variability of urinary protein excretion in healthy children, Pediatr Nephrol 25:1131—
1137, 2010.

54-  Bergstein JM: A practical approach to proteinuria, PediatrNephrol 13:697-700, 1999

55-  Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions and
Complications Research Group. Retinopathy and nephropathy in patients with type 1 diabetes
four years after a trialof intensive therapy. N Engl J Med. 2000;342:381-389.

56-  Cleary PA, Orchard TJ, Genuth S, et al: The effect of intensive glycemic treatment on
coronary artery calcification in type 1 diabetic participants of the Epidemiology of Diabetes
Interventions and Complications (EDIC) Study, Diabetes 55:3556-3565, 2006.

57-  Action to Control Cardiovascular Risk in Diabetes Study Group.Effects of intensive
glucose lowering in type 2 diabetes. N Engl J Med.2008;358:2545-2559

58-  Bjrck S. Clinical trials in overt diabetic nephropathy. In: MogensenCE, ed. The Kidney
and Hypertension in Diabetes Mellitus. 3rd ed.London: Kluwer Academic; 1996:375-384.

59-  Parving HH. Renoprotection in diabetes: genetic and non-genetic riskfactors and
treatment. Diabetologia. 1998;41:745-759

42



60- UK Prospective Diabetes Study (UKPDS) Group. Tight blood pressurecontrol and risk of
macrovascular and microvascular complicationsin type 2 diabetes: UKPDS 38. BMJ.
1998;317:703-713

61-  Strippoli G, Craig M, Craig J. Antihypertensive agents for preventingdiabetic kidney
disease. Cochrane Database Syst Rev.2005;(4):CD004136

62-  Mann JF, Schmieder RE, McQueen M, et al: Renal outcomes withtelmisartan, ramipril,
or both, in people at high vascular risk (theONTARGET study): a multicentre, randomised,
double-blind,controlled trial. Lancet 372:547-553, 2008.

63-  Melbourne Diabetic Nephropathy Study Group: Comparisonbetween perindopril and
nifedipine in hypertensive and normotensivediabetic patients with microalbuminuria. BMJ
302:210-216, 1991

64-  Hovind P, Rossing P, Tarnow L, et al: Progression of diabetic nephropathy, Kidney Int
59:702-709,2001.

65-  Mulec H, Johnsen SA, Bjorck S: Relation between serum cholesterol and diabetic
nephropathy, Lancet 335:1537-1538, 19990.

66-  Sarnk MJ, Levey AS, Schoolwerth AC, et al: Kidne disease as a risk factor for
development of cardiovascular disease: a statement from the American heart Association
Councils on Kidney in cardiology and Epidemiology and prevention, circulation 108:2154-2169,
2003.

67- Keech A, Simes RJ, Barter P, et al: Effects of long-term fenofibratetherapy on
cardiovascular events in 9795 people with type 2 diabetesmellitus (the FIELD study):
randomised controlled trial.Lancet 366:1849-1861, 2005

68-  Griffin SJ, Borch-Johnsen K, Davies MJ, et al: Effect of early intensivemultifactorial
therapy on 5-year cardiovascular outcomes inindividuals with type 2 diabetes detected by
screening (ADDITIONEurope):acluster-randomisedtrial.Lancet378:156-167,2011.

69- R.A Cobas. B. Santos, et al. (2011). Progression to microalbuminuria in patients with
type 1 diabetes: a seven year prospective study. Diabetology& Metabolic Syndrome. Brazil

70-  B.A Perkins, et al. (2003). Regression of microalbuminuria in type 1 diabetes. N Engl J
Med. England

71-  Raman S, et al. (2016) High hemoglobin Alc variability is associated with early risk of
microalbuminuria in children with T1D.

72-  Marcovecchio MI, Dalton RN, Chiarelli F, Dunger DB. Alc variability as an independent
factor for microalbuminuria in young people with type 1 diabetes. Diabetes care 2011: 34: 1011-
1013.

43



The incidence of moderately increased albuminuria in childhood-onset typel
diabetes mellitus and its relation to the early metabolic control.

Abstract:

Diabetes mellitus is considered to be a global health problem, especially in the developing
countries, because of its long-term vascular complications particularly diabetic nephropathy.
This research aimed to study moderately increased albuminuria as it is considered to be the early
clinical manifestation of diabetic nephropathy, identify the risk factors and emphasize the
importance of good glycemic control to prevent its occurrence over time.

Methods:

A randomized, observational, and analytic case-control study was conducted over the
period of three years, the population included children with type 1 diabetes mellitus. Moderately
increased albuminuria was investigated as well as glycemic hemoglobin (HbAlc) and the age of
diabetes. Static analysis was preformed using SPSS 22

Results:

200 children were included; 61 chilren (30%) had positive moderately increased
albuminuria 28 children of them (45%) had diabetes for less than five years and 33 children
(55%) had diabetes for more than five years. When compering with the control group, we found
that the incidence of moderately increased albuminuria was dependent on the mean glycemic
hemoglobin (HbAlc) (P-Value= 0.001) in both cases and controls group (11.6% + 1.9) (9.1% =+
2.4), respectively. The incidence of moderately increased albuminuria was dependent on diabetes
age (P-Value= 0.4) but independent from its mean (6.4 years + 2.7) (P-Value= 0.2). The
importance of diabetes age was consederd over time. It had been shown that patients with good
glycemic control to lower than 8% had longer period of time to develop moderately increased
albuminuria (11.6 years) meanwhile it became (8.3 years) when poor glycemic control to more
than 10% was established.

Conclusion:

We emphasize the need to investigate moderately increased albuminuria early after the first
year of the diagnosis and the need to ensure good glycemic control of HbAlc below 8% in order
to delay the incidence of moderately increased albuminuria.
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