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NUTRITIVNA TERAPIJA

,nutritivna terapija” : 1994. (ADA) — implementacija
specificne prehrane / prehrambenih intervencija u svrhu
lijeCenja SecCerne bolesti




Ucinkovitost nutritivne terapije

iu
oboljelih od DMT1

- ukoliko se pravovremeno uvede i kontinuirano
primjenjuje, nutritivna terapija doprinosi regulaciji

dijabetesa reduciraju¢i HbAlc za}1.0-2.0% |

Rossi MCE et al, Diabetes Care 33: 109-115, 2010; Koppell KJ et al, BMJ 341: c3337, 2010;

Institute of Medicine, Washington, DC, National Academies Press, 2000



Ucinkovitost nutritivne terapije

iu
oboljelih od DMT1 i od DMT2

- ukoliko se pravovremeno uvede i kontinuirano
primjenjuje, nutritivna terapija doprinosi regulaciji

dijabetesa reduciraju¢i HbAlc za|1.0-2.0% |

Rossi MCE et al, Diabetes Care 33: 109-115, 2010; Koppell KJ et al, BMJ 341: c3337, 2010;
Institute of Medicine, Washington, DC, National Academies Press, 2000
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Diabetes -,unfriendly” namirnice

...dugogodisnje znanje upotpunjeno saznanjima
dobivenim koristenjem sustava za kontinuirano
pracenje glikemije, u kombinaciji s detaljnim
dnevnicima prehrane....



Diabetes -,unfriendly” namirnice

- Seceri (rafinirani, dodani)
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Diabetes -,unfriendly” namirnice

- Seceri (jednostavni, rafinirani, dodani)

- kruh, tjestenina, pekarski proizvodi
- kukuruz, zganci

- krumpir (nekuhani)
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Diabetes -,unfriendly” namirnice

- Seceri (jednostavni, rafinirani, dodani)

- kruh, tjestenina, pekarski proizvodi
- kukuruz, zganci
- krumpir (nekuhani)

- mlijeko
- slastice + su$eno voce,

: banane, smokve,
- sokovi crosde
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Diabetes-"friendly” namirnice

....dugogodisnje iskustvo obogaceno saznanjima
dobivenima koristenjem sustava za kontinuirano
pracenje glikemije, u kombinaciji s detaljnim
dnevnicima prehrane....






10. 10. 02. 2021. — SRUEDA

Dorucak — 07.15-07.45

1 3nita kruha, 2 jaja na oko, 1 3alica ¢aja od vrbovice, 1 3alica crne kave

Meduobrok 12.55-13.05

N

1 banana, 1 pogacica sa cvarcima

18:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

‘ 1 tanjur — pirjane mahune, meso u saftu sa mrkvom i \A
Sampinjonima, 1,5 dcl bijelog vina i 0,5 dcl mineraine vode J:_Ro-\h

Kava 17.05-17.30

[.‘ ! 71 63 53 73 69 108 121 121 101 79 6.7 6.1 6.6 73
Jlialica nescaffea ' 124 84 7.2 6.8 6.8

Vecera 18.06-18.15
.‘.-"*—.‘v-

1 inita kukuruznog kruha, cikla, kiselo zelje, pirjane mahune

Kasni obrok — 20,11-20.20

I ’ 1 jabuka, 3 badema
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Dorucak — 07.15-07.45
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1 inita kukuruznog kruha, ciflall kiselo zelje, Bne mahune

Kasni obrok — 20,11-20.20
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SAT 20 Feb

Q Glucose mmoll.

Carbs grams
4 Rapid-Acting Insulin

Notes

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

14.3]
/ /
0 U
/A o
0
9.2 48 48 64 73 10.L 271 25| 32 E 35 J 68 107 99 81 125
10.2 52 57 62 70 43 44 41 78 86 118
99 n 64 m 6.9 6.7 8.2
9.1 42 106 6.9
2.0u 1.0u | 7.0u 3.0u 4.0u 2.0u | 4.0u

+ 2x integraini dvopek, 2x kuhano jaje, zdenka sir, majoneza light + Repa s grahom (1 tanjur)
» Exercise » Jabuka » Vocna salata, Strudla
» Mg direct, comy cokoladica  » Piletina kfc bijelo (2kom)
+ Zagrebacki odrezak, blitva s krumpirom, salata zelje » Pivo 0.3
+ Pomirt (100g)




SAT 20 Feb

Q Glucose mmoll.

Carbs grams
4 Rapid-Acting Insulin

Notes

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 18:00 18:01 20:00 22:00 00:00
14.3]
4 / f /-\
10, % 4 0 o
0
39—
0
48 48 64 73 10.L 68 107 99 81 125
10.2 52 57 62 7.0 78 86 118
99 n 64 6.7 8.2
9.1 42 106
2.0u 1.0u | 7.0u 4.0u 2.0u | 4.0u

+ 2x integraini dvopek, 2x kuhano jaje, zdenka sir, majoneza light

» Exercise

» Jabuka

+ Repa s grahom (1 tanjur)

» Pivo 0.3




00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

FRI 5 Mar #
4
10 P
4
Q 3.9 4
Glucose mmollL
0

10.2 44 46 64 6 73 | 83 (111 96 128 121 114

11.0 | l 5 74 |79 135 10.1

39 9.9 7.0

46 10.5 7.6

7.6

74

7.3

7.5

7.7

Carbs grams
f Rapid-Acting Insulin 2.0u 3.0u 8.0u 4.0u 4.0u | 4.0u
Notes » Kuhano jaje, 2xdvopek, majoneza, kis krastavac, sunka 2 snite » Cikla 100g Rizin puding 1/2 (10g Uh) «
» Kava s mlijekom » Pastrva, pire krumpir 100g, salata zelje

» Rizin puding 200g (20g UH), jabuka
» Sir bovidur 15 g, rizin puding 80 g » Voceni jogurt,Cola zero 0,2
Posni sir 100g, vrhnje, 2x dvopek, Sunka, sir bovidur 30g, cikla 100 g, majoneza light, 1/2 rizin puding «

» Exercise




00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

FRI 5 Mar #
4
10 P
V4
Q 3.9 4
Glucose mmollL
0

10.2 | 44 46 64 6 73 | 83 111 96 128 121 114

11.0 ' | 5 7.9 135 10.1

9.9 7.0

10.5 7.6

7.6

74

7.3

7.5

7.7

Carbs grams
# Rapid-Acting Insulin 2.0u 3.0u 8.0u 4.0u 4.0u | 4.0u
Notes » Kuhano jaje, 2xdvopek, majoneza, kis krastavac, sunka 2 snite ikla 100g Rizin puding 1/2 (10g Uh) «
» Kava s mlijekom

» Sir bovidur 15 g, rizin puding 80 g _ ola zero 0,2
Posni sir 100g, vrhnje, 2x dvopek, Sunka, sir bovidur 30g, cikla 100 g, majoneza light, 1/2 rizin puding «

» Exercise




00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
SUN 7 Mar -
10
/—_\/—i O
U 39—
Glucose mmollL
0
8.3 5.5 76 126 91 108 8.2
5.1 4.3
Carbs grams 5¢
/J Rapid-Acting Insulin 3.0u 9.0u 2.0u 3.0u 4.0u | 3.0u
Notes » 1 kuhano jaje, 2x dvopek, 1 sir trokut varazdinec » Jabuka » Exercise
» Kava s mlijgkom Rizin puding 100 g, kokice 30 g «

» Grah varivo, 2 pileca filea na zaru, salata zelje
» Rizin puding 50g » Tortilla cips par kom
» Kava s mijjekom, rizin puding 50 g
2x dvopek, kuhano jaje, Sunka 1 snita, krastavac, majoneza, posni sir «
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SUN 7 Mar =
0- / /
W O
U 39 4
Glucose mmollL
0
76 126 91 108 8.2

Carbs grams

/ Rapid-Acting Insulin

5.1 43

3.0u 9.0u 3.0u 4.0u | 3.0u

Notes

» Jabuka

» 1 kuhano jaje, 2x dvopek, 1 sir trokut varazdinec
» Kava s mlijekom

» Grah varivo, 2 pileca filea na 3

» Rizin puding 50g
» Kava s mijjekom, rizin puding 50 g

2x dvopek, kuhano jaje, Sunka 1 snita, krastavac, majoneza, posni sir «
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...kava i zeleni caj...




422021 7:45

kava

9:30 2 x $nita kruh, kuhana Sunka, skripavac, mlijeko
10:45 mrkva sirova
08:00 10:00 12:00 14:00 16:00 N 20:00 22:00 00:00
13:00 $nita kolaca od ljiva
14:30 lignje pecene, kuhani krumpir, rikola, mandarina
Q
16:00 k N
ava
) 6,2 65 108 56 67 51 m 70 79 89 54
18:15 mandarina
00:00 02:00 04:00 06:00 08:00 10:00 00 14:00 16:00 18:00 20:00 22:00 00:00
PET. 5 velj. "
10 -
u 30—
Glukoza mmollL
0
50 88 98 39 47 45 m 57 67 84




00:00 02:00 04:00 06:00 08:00 10:00 1200 14-00 16:00 18:00 20:00 29-00 00:00

. bl
CET. 4 velj.
10 —
0

5.2.2021 8:00 kava

9:15 2 x $nita kruh, pekmez od 3ljiva sa stevijom, mlijeko 6.2 65 108 56 67 51 m 70 79 89 54

11:40 kava

08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
12:30 mandarina
14:10 kruska
’ [r—— ¢ /

15:30 poriluk sa telecim mesom, krumpir S

16:10 banana 50 9, 39 47 45 u 57 67 84

17:30 kava




SH

10.2.2021 7:15 kava
8:30 zobene pahuljice, jogurt
10:30 kruska
00 10:00 16:00 18:00 20:00 2200 00:00
12:15 kava \
15:30 varivo mahune
\/ 4 0 N
16:30 kava
e 83 74 74
19:00 banana, tuc keksi
00:00 02-00 04:00 00 10:00 16 300 20:00 22 00:0
PON. 22 vel;.
10 - l—
u 39—
Glukoza mmolL
0
59 86 124 43 47 m 6,7 9.4
55

H_



00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

SRI. 10 velj.

;) 0 —q
U Glukoza § 22.2.2021 7:30 kava
7,3 83 T4 74
8:30 3x pohani kruh, Caj
00 10:00 12:00 14:00 16:00 18:00 20:00 22-00 00:00
PON. 22 ve 11:00 naranca
12:00 kava
o

15:30 juha brokula, puretina, batat, burgul, tikvica

U Glukoza

—
86 124 43 47 m 6,7 94

17:00 kava




Sustavi za kontinuirani monitoring glukoze / senzori — sustavi samokontrole,
samopomoci i samodiscipline

- Uvodenjem sustava za kontinuirano mjerenje glikemije u samokontrolu, bolesnici (i
njinpve obitelji) postaju svjesniji o utjecaju pojedinih namirnica / vrste hrane na
njihovu glikemiju

> 1/3 bolesnika se po uvodenju sustava za kontinuirano mjerenje glikemije odlucuje
na redukciju udnosa UH, prelaze na dijete nizeg glikemijskog indeksa (radi benefita
B%Iuk%regulaciji, preporuka uvrstena i u Kanadske smjernice za lijecenje Sec¢erne

olesti

- Koristenjem sustava za kontinuirano mjerenje glikemije bolesnici postaju sigurniji u
k%rellicuama doza prandijalnog inzulina i u modifikaciji unosa UH za pojedinacni
obro

Arnason, T., Cameron, A., Nour, M., Inman, M., & Mansell, K. (2022). A survey of reported changes in diet and activity with the FreeStyle Libre
flash glucose monitor: a pilot study. Practical Diabetes, 39(1), 12-17a.



Sustavi za kontinuirani monitoring glukoze / senzori —
sustavi za personalizaciju dijete

- Postprandijalna hiperglikemija = okosnica glukovarijabilnosti + faktor rizika za
razvoj secerne bolesti tip 2

- Kontrola postprandijalne glikemije: izazov...izvor frustracija...kljucan korak u
optimizaciji glukoregulacije

- OsvjeScivanje utjecaja pojedinih namirnica / vrste hrane na (postprandijalnu)
glikemiju preduvijet je za uspjesnu personalizaciju prehrane

o VAZNOST PERSONALIZACIJE: visoka interindividualna varijabilnost u postprandijalnom
glikemijskom odgovoru (PPGR)

Zeevi, David et al. “Personalized Nutrition by Prediction of Glycemic Responses.” Cell vol. 163,5 (2015): 1079-1094
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Multifaktorijalni utjecaj na postprandijalnu glikemiju

Interindividualne razlike u glikemijskom odgovoru (PPGR):




Multifaktorijalni utjecaj na postprandijalnu glikemiju

Interindividualne razlike u glikemijskom odgovoru (PPGR):

- Genetski ¢Cimbenici ...nutrigenomika (Marcum, J. A. (2020). Nutrigenetics / nutrigenomics,
personalized nutrition, and precision healthcare. Current nutrition reports, 9(4), 338-345.),
farmakogenimoka (Cecchin, E., & Stocco, G. (2020). Pharmacogenomics and personalized
medicine. Genes, 11(6), 679.)




Multifaktorijalni utjecaj na postprandijalnu glikemiju

Interindividualne razlike u glikemijskom odgovoru (PPGR):

- Zivotne navike, ritam spavanja/budnosti (Dunstan et al., 2012; Tsereteli, N., Vallat, R., Fernandez-Tajes, J.,
Delahanty, L. M., Ordovas, J. M., Drew, D. A,, ... & Franks, P. W. (2022). Impact of insufficient sleep on
dysregulated blood glucose control under standardised meal conditions. Diabetologia, 65(2), 356-365.)
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Multifaktorijalni utjecaj na postprandijalnu glikemiju

Interindividualne razlike u glikemijskom odgovoru (PPGR):

- Antropometrijski ¢imbenici, osjetljivost na inzulin (Himsworth, 1934, Gibbs et al., 1995 ; Zeevi, D.,
Korem, T., Zmora, N., Israeli, D., Rothschild, D., et al. (2015). Personalized nutrition by prediction of glycemic
responses. Cell, 163(5), 1079-1094.)
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Multifaktorijalni utjecaj na postprandijalnu glikemiju

Interindividualne razlike u glikemijskom odgovoru (PPGR):

- Crijevna mikrobiota (Le Chatelier et al., 2013, Suez et al., 2014, Turnbaugh et al., 2006, Zhang et al., 2013;
Nestel, N., Hvass, J. D., et al (2021). The Gut Microbiome and Abiotic Factors as Potential Determinants of
Postprandial Glucose Responses: A Single-Arm Meal Study. Frontiers in nutrition, 7, 337.)
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INTER- i INTRA- individualne razlike u PPGR
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INTER- i INTRA- individualne razlike u PPGR
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EFFECTS ON BLOOD GLUCOSE OVER TIME
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DIJETA BOGATA MONONVEZASICENIM MASNIM KISELINAMA (MUFA) KOD
OSOBA OBOLJELIH OD SECERNE BOLESTI

i Dimbetes Care Vaiume 3, Azpuat 2916

Y ®

Table 5. Study charactenistics of meta-analyses.

Reference No. Studies

Statistical Method

Min. Duration Participants Effects of MUFA

Frank Cian,* Andees Ardissan Korat,”
Vaianti Malk ™" and Fravk 8 ™"

Metabolic Effects of
Monounsaturated Fatty Acid-
Enriched Diets Compared With
Carbohydrate or Polyunsaturated
Fatty Acid-Enriched Diets in
Patients With Type 2 Diabetes:
A Systematic Review and
Meta-analysis of Randomiz

Controlled Trials Nutrients 2012. 4. 1989-2007 doi:10.3390/nu4121989

Review

Diabetes Care J16:39:1445-2457 | 0O 10 F33Tde 160513

Monounsaturated Fatty Acids and Risk of Cardiovascular

Disease: Synopsis of the Evidence Available from Systematic

Reviews and Meta-Analyses

Lukas Schwingshackl and Georg Hoffmann *

Dijeta bogata mononezasicenim masnim kiselinama
(MUFA) potice:

1. porast dobrog HDL kolesterola

2.  sniZenje razine triglicerida

3. smanjenje krvnog tlaka

4.  hipoglikemijski ucinak

5. smanjenje glikiranog hemoglobina

Hegsted ef al. 1993 [45] n=77
Mensink er al. 1992 [61] n=28

Gardner et al_ n=14
1995 ** [47]
Yu eral 1995 [48] n=18

Clarke eral 1997 [49] n=291

Tz 1998 [50] n=9

Mensink et al. 2003 [30] n=60

Shah et al. 2007 [46] n=10
Cao et al 2009 [51] n=30

Jakobsen ef al. n=11
2009 [52]
Kodama ef al. 2009 [533] n=11

Mente ef al 2009 [54] n=146
Mozaffarian and Clarke n =13
2009 [55]

Skeafferal 2009 [56] n=28
Schwingshackl er al. n=12

2011 [57]

Schwingshackl ef al n=9
2011 [58]

Multiple regression

meta-Tegression

Standardized effect size

Meta-regression analysis

Multilevel regression analysis

meta-analysis

meta-Tegression

Fandom effect modell
Fandom effect modell

Fandom effect meta-analysis
Fixed effect modell
Random effect meta-analysis

Multilevel regression analysis

Random effect meta-analysis

Fandom effect meta-analysis

Random effect meta-analysis

nd n.d + TC.LDL-C. HDL-C
14 days 682 1 TG, HDL-C.LDL-C
THDL-C
« TC,LDL
3 weeks 439 TTG*
+ LDL-C, HDL-C
nd 804 L TC.LDL-C
THDL-C
2 weeks 5910 THDL-C
= TC.LDL-C
2 weeks 133 L TG. TC, VLDL-C, FG
THDL-C. Apo A-1
+—LDL-C, Apo B, FL HbAlc
13 days 1672 L TG.LDL-C, Apo B, TC:HDL-C
THDL-C. Apo A-1
—TC
3 weeks 400 L SBP.DBP *
2 weeks 1213 LTG
THDL-C.ApoAl
= 1DL-C
4 years 344,696 T risk of CHD events
+= nisk of CHD death
10 days 329 TG
++ FG. FI, TC. HDL-C.LDL-C
nd 101,521 1 CHD events
2 weeks 554 L TC, TG, LDL-C. Apo B.
TC:HDL-C
THDL-C. Apo A-1
4 years 280,000 + nisk of CHD death/events
6 months 1990 . FM. SBF. DBP
+W, WC, TC. LDL-C, HDL-C,
TG. CRP
6 months 1547 L HbAlc FG

++ FI. HOMA-IR.

LDL-Cholesterol; n.d.: no data.

+ sigmficant increase; | szmficant decrease; - no sigmficant effects

;¥ p=003; ¥ MUFA . PUFA; MUFAPUFA for SFA decrease
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-  MULTIDISCIPLINARNI PRISTUP

- ANGAZIRANOST SVIH SOCIJALNIH
STRUKTURA

-  TRAJNA EDUKACIA




