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Abstract

Introduction: Diabetes is a metabolic disease that can lead to severe
complications and premature death. Diabetic retinopathy is one of the
main micro vascular complications of diabetes. Given the importance
of this important complication, this study aimed to review diabetic
retinopathy in children and adolescents.

Methods: This review article was performed using keywords
including general updates of diabetic retinopathy, retinopathy
screening, and retinopathy treatment in databases such as Google
Scholar, Scopus Clinical Key, PubMed, Medline and CINHAL, SID
from 2000 to 2021, and articles and results were reviewed.

Results: Diabetic retinopathy has various risk factors depending on
the age of onset or diagnosis of diabetes, the duration of the disease,
and glycemic control. There are various guidelines for its screening.
A recent UK guideline recommends annual screening for patients with
diabetes aged 12 and more based on the low prevalence of diabetic
retinopathy in younger children. Current treatments for diabetic
retinopathy include macular photocoagulation (MPC), retinal
peripheral photocoagulation (PRP), and drug therapy.

Conclusion: As, diabetes is a major problem in the world which
causes a series of long-term systemic complications, it is important to

setiladalilil346@ya assess ophthalmologic manifestations of diabetic retinopathy in
hoo.com children with diabetes.
Keywords: Diabetes, Diabetic retinopathy, Children.
Access This Article Online
Quick Response Code: Journal homepage: http://jdn.zbmu.ac.ir

How to site this article:
Alizadeh Y, Mohammadi M H, Hassanzadeh
Rad A, Dalili S. Diabetic Retinopathy in
Children and Adolescents: A Mini Review. J
Diabetes Nurs. 2022; 10 (1) :1808-1815

YAA



http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

pISSN:2345-5020 5 ol gobuwy (gl (ool aolibad

eISSN:2423-5571 VFeo ol doslods 3 Jlw
YA A-VAND tolxio

oligS 51900:0l92 g8 9 0 4o (b Sligw,

" o M ol 03l e BT (sdazo s oz Modlile Chgy
S (S psle olRnils ¢ S5 oSty () ragoll el (s lows sy 05,5 ey Sk 3 o oyletils )
ol s,
Ol bl o bly (S pole olfasls o Sty saSadls (Jlabl oyles Lo ¢ leisls ¥
Olrl ey (OIS (Saj psle olRails 535S slo (g )lo Dliizd 35 50 Y
setiladalili1l346@yahoo.com LS Sy pele olKiils ( Lo Mtes 1 ghommnd 00kiammns 99

oS
g )39y Sy g WD (B)lee 4y Wl (e a5 Cenl (S plie (g len (uls oo
Ban opo ad)le (ol Coeal 4y 4z g3 b Sl (Db (Slgid ) «ubs JYoSngg e (2150 5l (S0
Ll (b Shsidy » 6590 axlllas ol |

036 abox 3l Lo o3ly oS3l oolitul b syt ol (5950 (5 anlllae So 5l (s Allie 19
Google sle ol ;o sty ploy 5 s, 6% (b Slss, S5 sl
Jls;l Scholar, Scopus Clinical Key, PubMed, Medline and CINHAL, SID
S8 S 3 e 050 iy SYlieg )5 sl Y YAG Y ¢ -

Wolid (AT b g9l e 4 &S Sl (il Slad ilse sl (hbs (Sl il assly
ks Slhos) L2 4 bape Yl il ainly (93 a3 S 5 ilew S
ool 2 1YL & JLo WY Sl 4 Dl Sl 3TVl (6 5L 8 (Ll p o3 Y el Sgliie
Oleys sl (ad sla by WS (o0 dmogi 5 (p 05 QB35 )0 (Subs Sl o5 st
e § 4Sed e (g 5 ¥sS15S 518 YoSlo (50 TeS 928 Julds (s Slsid,
ol g9yl leyo

5l sl acgemme 4 ol oz yly 50 Sy edee JSiie ol aS ol lig S Az
ok Shoid ) cedx slo wlis 4 ol e WiSo sl |y Do Y gb Siaticin 5)lse

355 )3 ein 3550 Sl b plSssS 3,

OB 08 (b Shgnd; wobo iy olg wuds

How to site this article: Alizadeh Y, Mohammadi M H, Hassanzadeh Rad A, Dalili S. Diabetic Retinopathy in
Children and Adolescents: A Mini Review. J Diabetes Nurs. 2022; 10 (1) :1808-1815

YA-14


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

"_")M 9 GL.?“)

4o (355 50 1) (b Shsis) eerd (LS
slass cpl 5l 00505 (5,155 doy0 V) (S5 g5 ulis
5 958dsn e Slstd, Gl phlem 5l ey £Y
ks 5 Wog gxliiden i Sl hlo aeys 07
Wog pliw caS way Shsis, syl asye NNV
Sbsd) Ol 2l Uiz 59, 2 sl aslllas (V0)
ooy JLo VY oy50 Jsb jo aon Ye/V jol) b
90 £ <ok ;o JLo Y, 0,90 o ae,0 VY S g4
as ol )38 oldliul adllas G .(VF) 0,5 5,155
S g9 abs @ M (llgrgs 5 G09S 5l oy YY
s2bo Sheid, e wobs 4 Ml Jle £l e
ol (Slsie) 9 ¢ Wges 5o alios anlllae Syaiad
AY) 0,5 (i) cubs a ol JLo WY 5l o a0 YV
SRS cebs 4l ey Dae a5 ) (oo Sl 4 (VA
Cowl BLI 1y cubo Sheis, cd i L a4 b
KQRD)

OMRIF ¥9)

L s Sl obsS (55,0 5 anlllae G pol> (5 allie
(b Shons, S e o3l sla o5ly 0dST5l colasul
59 oSSl by 4 Shsis ) Hleys 9 Sbigid, 5,500 ,¢
Google Scholar, Scopus Clinical sls o550
Key, PubMed, Medline and CINHAL, SID
‘Mesh u.uL..u‘ » W) U"*"' 6LD°)‘5-\-15 )‘ oolarul l.:
g Veor o le jo onds jidin owedSl pixe SYlas
5 g Sig Sl ixe mlie I 1, 6w YY)
son e ey (nl po dlie YV 5 sisged gl 5l
IRCCEI gt

5 by yf 0)lse 5 0550 SYLEs (g glanz 5l
5 48518 oy p 3550 ouile (Sb SV oS (9

R 0)9.030..\.:4 (GO o ‘LS'LGH 4.1_‘>).A )Og.».éL'LLA

......... RS Shgidy 2 59

doddo

G e dly o a5 cal (Sale g)lem wubs
53 abd 5 AV V) 098 (0395 S po g WD (2)lse
ol I 5o Gz el )3 Gllezg 5 5095 (e
oo slelen o @l 5l (S e Se gs Sl
aad ;0 o, VY lEl b oas cul (SosS ol a0
o ASLL 58 Ve el a5 g ed gerl g aLDAS
99 £38 Cubid £9nd oSG £95 Zubo  ogdle (FLY) 05
Q) ol a8l iliEl as s Ve alndS ano b
Cobd 4 M Gllszgs 251488 o ams ;5 4z 5]
S oRlE L el Je s sy Sy
2 ks W le pas I e Lo lSasS
Ored 4 (F) w83 oo JSAT 95 g9 abs 1) (llgss
O3S Voo e DOV UG o 90 £95 Colis gt o
Mol o yre ;0 Colis as Mo 5065 (V) Sl 00l 00
aSw) YoSulgg Sle (Bl aboz 5 Zobis (5)lse 4
5 (Share 39,5 Silom 9 9, gm0 ogiS Ll ¢ (550e
(Slos ¢ Shoyy « (bbe Glss)) YgSmgg Sos
Sbsy «abs YeSugg e (25150 51 (o (M) it
3925 by 0ol Cguste dyax s jle G aS cl b
Gl 5 1l e ygas cadgl o lyo jo el asy]
Chydon 5585 > by ol 0aiS By Al>ye
3 Bar e ad)le (pl Coenl 4 az g L (V0 Q) Wil
Shsd) 835 o sl B » 650 adllae ()l
el b

5 005 a5 (Slails S5 ean] O jsmes anlllas S,
Jlo catin Soe 4 1) G gg5 cobs 4 M (lilszgs
b Shgd, 5l v pa gerd @l B o) 2 350
Ao, FO/F 5 ale VO LY 50sS )0 as,s VYV I,
ot Ol ol 45 3305 G L V1P 59
OF V) ol Saldl asys $VIF & Sl Y-
st SIS g Sl (e 5] SIS 423
Jyere b o Sl VY 51 L3 (T 50 a5 Wil 03,8

YAY -


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

\Fee "_’m} d O)LQ.:J e JLHJ

4 die (058 5o 05 £, Culis 4 Dl 1 Jlw
S9d 958 panteis loj 5l b (6 80LsE 90 £95 Zubo
by cul 5395 (Slgid) £9,—5 &5 (sralyz )3 (YY)
S o asli el oo LT (LS55 )5 i
g ool pudy ol S8 gl il j5b 4 il
Cebs sl o bawgs Wb iz 5lss ple 25

29 el gyl O jge 40 S 0sS

¢ Slp g IS )l S 4205

wile g Gle—dg; - &) (0 15 4 (b Sl
Sl 5eg B T051 5 (OCT) (5,50 plodl 31,5 5055
SN0y p5—a slo iS5 45 (OCTA) (5,58 ploe—ul
a5 YsSle Cumds 2Ll sl s i (gl asd, iy
oolai—wl cobo GYoSLe pol (oS s o ol job
(YE-YY) 55 oo
tsmbe Shens, oleyo
ol stbs Slgis; pleys lp bbb b,
SN 555  (MPC VSS9 ¥STos g
@9 Oleyd (rizos 5 (PRP) asls o (>ly3
Uity > Sl (Soe ol 35190 5o ol
Slallas « aliwlio a5l 55 8,50 (Gras (50555 )
QUlszgi 9 (095 5o (hbo Glgis; Gloys 4o by
Oberd lr sl Sl el 1y ol sga o
& 2y Jbo WA ohles 95 2 (sRbs Shois,
pol ol yle,s « ETDRS |55, 3ubo 09—
(focal diabetic macular _xo50 ubo sYsSle
a ol ad 5l 9,5 O ¢ 5l Liw asedema )
¢ Jb ol b e MPC 4 el oass g3l 1ss Y5l
9,15 lowy er 5 (6 )Sen L YsSle 50 pol 5)l5e )0
10 TVl Bl sl (gl U5 1,59 oy
Jubssadl o, 55516 08 g (slag,ls ;o> Jl>
4 4zl J3 52,5 Gk 5l (ANt-VEGE) (3
G50 k) (b $YsSLe pal (sl (ol oo lge
ol 4z T cwload B ls YLLE j5 0 () 55 5

e O35 (s 59) Ta lajlre a8 S )3
6LD)L~!.A 9 (o..\..S:> 28l 9 O i A b lao J.AU
SI3,55 2 (g Baa L (139 Lad 1) g% 4 3959
e o Jlaiil g oty 4l LSl o)z

sy

@ aS cul @t s Lelse lhls cubs Sheis,
ad S g slen Do iols i b gg
aS 0l 0gzg )l il st subs S e,
AL 392y 55 Cabs (aeas ey yo (S ISt )
sk

g Subs 4 M (llgrgs yo (ubs Shgis; S
a0l 0 90 g8 Cubio 4 M ol 315 e 0 S
1 sl s s Gl a2 (ST 4 o (sl isS
4 Mo bl o 0 (Rbe (Shgis; s (g
2 oo, Yo g Ve ol 5 a 90 5 S5 g9 b
(Vo) b

ks Sles; b e

Dolate (bd Shgs) 6y 4 bs e sleYulS
NENJEPEN IV TR NI SO
Shody o5 ol polwl VL & JLw VWY colis o
AP & Aol S S oS50S0 G._'l_.o
pamatie & pgil Sygmo )35 485 18 350 (o)
ALS dxz e i

i 3l e Jlo O-Y L (50657 50 pi a¥L
Sblszss 9 s cobs Ml s ezl cobs o]
Gy oot Sliglas a5 05 o a0y YAV Jlu o
99 51 9 ST VY 0 S gg5 ol 4 dlie (5058

YAV


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

"_")m 9 GL:J\)

......... RS Shgidy 2 59

sk e 2 608 Cleogas 38 556 0 kg (695
Ded Cyud Al o

G aomid

a5 Sl Qe il )3 (Siy odee St ol
sbml ) Saw GYsb Svinn 2)lse 5l (5l dcgorne
e 5 sl S5, 2 stz JB b as ass
Ot 3 1y Sl Vgens (ko cnl 15 015 asal>
b Olen 83 g0 5158 3l s 053 pee sl
03l 5 (pyimls oS gl on iz B)lselze L
S b Gillae ool (2uls Glsis, (2lss ol
Lix 5 cnlas Jris bl enls (2)lsey
iy 9yt IV-F edgame,s hbalc mla
@ g om0 iels g LS jsh 1) cobos Sbgis,
S SaS 5 (6 ke Cu e g ey

Syl g SAS

oles 5l asilo e @3 095 GBSy g8 Aliug
andllas ol 5o Ll WYl &7 Gl Stmgsy g 4 200 ol sl
DS (Sloja8 g AT (8,5 8 ) 09

&Lw 0 (2l

Sl 092y oo, Ao s

Gl saii Culb Ulezg5 5 (IS055 4o )] (—ddu il
shoslaiwl 5)50 10 dgame SL_3)Ii5 51 S0 (YA)
Anti-VEGF (lucentis, genentech) cwg il
oley sl Anti-VEGF g5l S lestas
WY G Ghlos 55 035,85 Ggel )Y 95lg9 599
Jo5 (Ulsz g 5o (9% 4 g)lo cnl a5 sl Las L
(V) 09 o0

laagy sl sl oslitul (ogas )3 sl aslllas gun 4z 5
Cobo 5l 26 VoSl ol (yleyo yo gl 4zl S5l
o Bol—ai i addllae SO ol 0g2g Uile>
) ailive (g 09,5 ;0 (ghe p Sudgg ;3 O9iLel S
Gy a5l 4 az gl (F )il ools )3 aslllas 5,50
33 80 3y pe Ol olbml el o g il 4zl S5l
Sl bl 5 olseS 5o ol I eslanul I jguiall S
30 ol sl eslawl cul (Saw (Jl ol b ogs Sl
Ls aeas by ;00 slo ploys oS 25,5 l50sS
ke )l OF (i 4 atejls plex (ubs Lo
sl

w5l sl 0aiS e b rendlign 5100 s S5l
095 b 3929 pas Djgo 50 (I eeilin B Jane
cles aST ) b Slhisd ) Cd iy el S YL
oa—ii ali (Ulsz gl s addllas )3 3590 (nl 4z S
AFY-YV)ewl

sl alo; LS sla ools a8 Lol e aods 5l ay
5 O89S 0 Sleyd Slae—ai gl (go50e L
clio Glays a8 w00 Sl 4 0)l0 3925 (Llg g

Sye—ar 4wk hlews 5leg)S nl jo (b Sleks,

YAYY


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

Voo b o) oylos Ve Jlw

References

1. Katibeh M, Behboudi H, Moradian

S, Alizadeh Y, Beiranvand \VE)
Sabbaghi H, et al. Rapuw
assessment of avoidable blindness
and diabetic retinopathy in Gilan
Province, Iran. Ophthalmic
Epidemiol. 2017; 24(6):381-7.

. Abbasi N, Salehi Z, Alizadeh Y.

Genetic variation of GSTPI1 in
diabetic retinopathy. Arak Med
Uni J. 2014; 17(1):70-6.

. Pettitt DJ, Talton J, Dabelea D,

Divers J, Imperatore G, Lawrence
IJM, et al. Prevalence of diabetes in
US youth in 2009: The search for
diabetes in youth study. Diabetes
Care. 2014; 37(2):402-8.

. Dabelea D, Stafford JM, Mayer-

Davis EJ, D'Agostino R J, Dolan L,
Imperatore G, et al. Association of
type 1 diabetes vs type 2 diabetes
diagnosed during childhood and
adolescence with complications
during teenage years and young
adulthood. JAMA. 2017;
317(8):825-35.

. Patterson CC, Gyiiriis E,

Rosenbauer J, Cinek O, Neu A,
Schober E, et al. Trends in
childhood type 1 diabetes Incidence
in europe during 1989-2008:
Evidence of non-uniformity over
time in rates of increase.
Diabetologia. 2012;55(8):2142-7.

. Vehik K, Dabelea D. The changing

epidemiology of type 1 diabetes:
Why is it going through the roof?.
Diabetes Metab Res. 2011;27(1):3-
13.

. Pulgaron ER, Delamater AM.

Obesity and type 2 diabetes in

10.

11.

12.

13.

children: epidemiology and
treatment. CurrDiab Rep. 2014;14
(8):508.

Cleary PA, Dahms W, Goldstein D,
Malone J, Tamborlane WV,
Beneficial effects of intensive
therapy  of diabetes  during
adolescence: Outcomes after the
conclusion of the diabetes control
and complications trial (DCCT). J
Pediatr. 2001;139(1):804-12.
Muiioz B, West SK, Rubin GS,
Schein OD, Quigley HA, Bressler
SB, et al. Causes of blindness and
visual impairment in a population of
older americans: The salisbury eye
evaluation study. Arch Ophthalmol.
2000;118(6):819-25.

Roser P, Kalscheuer H, Groener JB,
Lehnhoff D, Klein R, Auffarth GU,
et al. Diabetic retinopathy screening
ratio is improved when using a
digital, nonmydriatic fundus camera
onsite in a diabetes outpatient clinic.
J Diabetes Res. 2016; 2016.

Olsen BS, Sjolie AK, Hougaard P,
Johannesen J, Marinelli K, Jacobsen
BB, et al. The significance of the
pre-pubertal diabetes duration for
the development of retinopathy and
nephropathy in patients with type 1
diabetes. J Diabetes Complications.
2004;18(1):160-4.

Porter M, Channa R, Wagner J,
Prichett L, Liu TYA, Wolf RM.
Prevalence of diabetic retinopathy
in children and adolescents at an
urban tertiary eye care center.
Pediatr Diabetes. 2020;21(5):856-
62.

Scanlon  PH, Stratton 1M,
Bachmann MO, Jones C, Leese GP.

YAYY


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

"_")m 9 GL.?“)

14.

15.

16.

17.

18.

19.

Four Nations Diabetic Retinopathy
Screening Study Group. Risk of
diabetic retinopathy at first screen in
children at 12 and 13 years of age.
Diabet Med. 2016;33(12):1655-8.

Abdella K, mcreelisKD, Strungaru
MH. Diabetic retinopathy screening
in a Canadian community pediatric
diabetes clinic. Can J Ophthalmol.
2019;54(1):27-32.

Ng SM, Ayoola OO, mcguiganMP,
Chandrasekaran S. A multicentre
study evaluating the risk and
prevalence of diabetic retinopathy
in children and young people with
type 1 diabetes mellitus. Diabetes
Metab Syndr. 2019;13(1):744-6.
Wang SY, Andrews CA, Herman
WH, Gardner TW, Stein JD.
Incidence and Risk Factors for
Developing Diabetic Retinopathy
among Youths with Type 1 or Type
2 Diabetes throughout the United
States. Ophthalmology.
2017;124(4):424-30.

Donaghue KC, Craig ME, Chan
AK, Fairchild JM, Cusumano JM,
Verge CF, Crock PA, et al
Prevalence of diabetes
complications 6  years after
diagnosis in an incident cohort of
childhood diabetes. Diabet Med.
2005;22(6):711-8.

Nordwall M, Hyllienmark L,
Ludvigsson J. Early diabetic
complications in a population of
young patients with type 1 diabetes
mellitus despite
treatment. J Pediatr Endocrinol
Metab. 2006;19(1):45-54.
Pinhas-Hamiel O, Zeitler P. Clinical
presentation and treatment of type 2

intensive

20.

21.

22.

23.

24.

......... RS Shgidy 2 59

diabetes in  children. Pediatr
Diabetes. 2007;8(9):16-27.

Wang SY, Andrews CA, Herman
WH, Gardner TW, Stein JD.
Incidence and Risk Factors for
Developing Diabetic Retinopathy
among Youths with Type 1 or Type
2 Diabetes throughout the United
States. Ophthalmology.
2017;124(4):424-30.

National Institute for Health and
Care Excellence (NICE). Diabetes
in children and young people:
diagnosis and management of type
1 and type 2 diabetes in children and
young people. 2015. Available at
https://www.nice.org.uk/Guidance/
indevelopment/gid-cgwaver118.
Last accessed 1 October 2020.
International Diabetes
Federation/International Society for
Pediatric and Adolescent Diabetes
(IDF/ISPAD). Global IDF/ ISPAD
guideline for diabetes in childhood
and adolescence. Available at
http://www.idf.org/sites/default/file
s/Diabetes-in-Childhood-and-
Adolescence-Guidelines.pdf  Last
accessed 30 October 2020.
Wysocka-Mincewicz M,
Got ebiewska J, OlechowskiA
,Szalecki M. Diabetic Retinopathy
in Children with Type 1 Diabetes—
Occurrence and Screening Using
optical coherence Tomography.
Life. 2021;11(1):590-8.

Tekin K, Inanc M, Kurnaz E,
Bayramoglu E, Aydemir E, Koc M,
et al. Quantitative evaluation of
early retinal changes in children
with type 1 diabetes mellitus

YAVY


http://jdn.zbmu.ac.ir/article-1-498-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-06-15 ]

\Fee "_’m} d O)LQ.:J e JLHJ

25.

26.

27.

28.

without retinopathy. Clin Exp
Optom. 2018;101(5):680-5.
Mameli C, Invernizzi A, Bolchini
A, Bedogni G, Giani E, Macedoni
M, et al. Analysis of Retinal
Perfusion in Children, Adolescents,
and Young Adults with Type 1
Diabetes Using Optical Coherence
Tomography  Angiography. J
Diabetes Res. 2019:2019:5410672.
El-Fayoumi D, Badr Eldine NM,
Esmael AF, Ghalwash D, Soliman
HM. Retinal nerve fiber layer and
ganglion cell complex thicknesses
are reduced in children with type 1
diabetes with no evidence of
vascular retinopathy. Invest
Ophthalmol Vis Sci.
2016;57(13):5355-60.

Nikkhah H, Karimi S, Ahmadieh H,
Azarmina M, Abrishami M, Ahoor
H, et al. Intravitreal injection of
antivascular endothelial growth
factor agents for ocular vascular
diseases: Clinical practice
guideline. J Ophthalmic Vis Res.
2018;13(2):158-69.

Amoaku WM, Ghanchi F, Bailey C,
Banerjee S, Banerjee S, Downey
L, et al. Diabetic retinopathy and
diabetic macular oedema pathways
and management: UK Consensus

29.

30.

31.

32.

Working Group. Eye (Lond).
2020;34(1):1-51.

Hykin PG,  Staurenghi G,
Wiedemann P, Wolf S, Liew SHM,
Desset-Brethes S, et al.
Ranibizumab 0.5 mg treatment in
adolescents with choroidal
subgroup
analysis data from the minerva
study. Retin Cases Brief Rep.
2021;15(4):348-55.

Ratra D, Barh A, Banerjee M, Ratra
V, Biswas J. Safety and efficacy of

neovascularization:

intravitreal dexamethasone implant
for refractory uveitic macular
edema in adults and children. Ocul/

Immunol Inflamm.

2018;26(7):1034-40.

Chiang JL, Maahs DM, Garvey KC,
Hood KK, Laffel LM, Weinzimer
SA, et al. Type 1 diabetes in
children and adolescents: a position
statement by the American Diabetes
Association. Diabetes Care.
2018;41(9):2026-44.

Marcovecchio ML, Chiesa ST,
Bond S, Daneman D, Dawson S,
Donaghue KC, et al. ACE inhibitors
and statins in adolescents with type
1 diabetes. NEJM. 2017;377:1733-
45.

YAVO


http://jdn.zbmu.ac.ir/article-1-498-en.html
http://www.tcpdf.org

