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Background: Vitamin D has a significant role in maintenance of Gl barrier integrity, regulating sut mucosal
immunity, impacting GI microbiota, and modulating anti-inflammatory immune responses. Therefore, vitamin D
deficiency may be the cause of IBD or aggravated disease progression. Objective: The primary objective is to evaluate
the prevalence of vitamin D deficiency in Pediatric Inflammatory Bowel Disease (PIBD) patients at QSNICH. The
secondary objective is to find associated factors of vitamin D deficiency. Method: A retrospective descriptive study
was conducted by using a case record form. Inclusion criteria were PIBD patients at QSNICH who had blood levels
of a total of 25-hydroxyvitamin D (25(0H)D) during October 1%, 2018 — September 30", 2020. Data were collected
from outpatient medical records, which included demographic, clinical and laboratory data, disease activity, and
treatment. Results: From a total of 33 cases of PIBD patients, 19 (57.58%) were diagnosed with Crohn’s disease (CD),
and 14 cases (42.42%) were ulcerative colitis (UC). The median age and duration of disease were 133 months (range
13-205 months), 25 months (range 3-145 months), respectively. 30.3% of patients were male. 57.6% of the patients
had Fitzpatrick skin type 4, 93.9% of the patients exercised less than 30 minutes/day, and 84.8% of the patients had
sun exposure of less than 1 hour/day. The prevalence of Vitamin D deficiency in PIBD was 39.4%, which could be
divided into subgroups of CD 47.4%, and UC 28.6% which was not statistically different (p-value = .497). Comparing
the vitamin D deficiency group and the non-vitamin D deficiency group, including patients’ factors, diseases factor,
drugs, and other factors, the significant correlation between both groups were Fitzpatrick skin type (p-value = .02)
and received anti-TNF therapy (p-value = .028). Conclusion: Vitamin D deficiency was commonly seen in IBD patients.
The risk factors for vitamin D deficiency in this eroup of patients were skin type and anti-TNF therapy.

Keywords: Pediatric inflammatory bowel disease, Pediatric Crohn’s disease, Pediatric Ulcerative colitis,

Vitamin D deficiency.
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0.63-0.67/100,000 AL/ FthilunsfnmilFafudoyaves
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Revised Porto Criteria for the Diagnosis of Inflammatory
Bowel Disease in Children and Adolescents a.A. 2014
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AMEVININNGUA (vitamin D deficiency) Ao TzAU
25(0H)D <20 ng/mL (< 50 nmol/L)

AMENTBIINNAUR (vitamin D insufficiency) Av 52U
25(0H)D 20-30 ng/mL (50-75 nmol/L)
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mus e duluduia warmsnevauesieudwan Tng
Wiy 6 viln feilvied 1 Aemdanun sied 2
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nsUszilumunisseslsa waznisaiiulsa (disease
behavior) lta1uinaeiaes Montreal classification uag
nsUssdiuausussavedtsa CD lagld Pediatric Crohn’s
disease activity index (PCDAI) il Pzuuy 0-10 szovlsa
89U 10-30 JULTIURY >30 JULIIUIUNAEITULTENN WA
1sa UC meld Pediatric ulcerative colitis activity index
(PUCA) Tnutsauguussvaslsn ¢l axiun 0-9 swerlse
49U 10-34 JuusI08 35-64 JULTIUIUNGIN 65-85 JUHTIUN
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fiUae PIBD Adunasinmsanwiae 33 518 Wl
Julsa CD 19 518 (57.58%) UC 14 518 (42.42%) Anslsegnu
U8387g wazseznafiiulsa e 133 Weou @dy 13-205,
IQR 99 Apu) WAy 25 Lheu (Way 3-145, IQR 31 Lhsw)
puaau lumemne Sovas 30.3 fithesouay 57.6 fiseaudin
AW Fitzpatrick wiafl 4 AsfsegIuves Z score i
duge Yniin/daugs mueng Wit -0.59 (de -0.34-3.84,
IQR 2.38), -1.10 (Wde -5.82-2.66, IQR 2.73), 0.42
(W -2.63-5.13, IQR 1.79) aud1du Fesag 93.9 vauUae
2ONMAINIY < 30 WI¥/TU waziovas 84.8 launaiuan
<1 3lu/Su Sovar 66.7 Ve U78fiueg prednisolone uae
Jeway 51.5 Auw1ngy immunomodulator YUl sEU
il AsEgIU Hematocrit, albumin, ESR, CRP Linfiu
37 % (Wde 29.5-43, IQR 4.1), 4.31 ¢/dL (Wde 1-5.09, IQR
0.67), 32 mm/hr (W&e 1-130, IQR 48.0), 0.57 mg/L (0.14-
16.0, IQR 2.07) muddiu sawanslunisnsd 1

AU2e CD HAnuguwsveslsanawiiadeniuinael
PDCAI score all Savay 47.4 svoysuustion Yevay 474
JuussUunasieguisaan Taodlansisegiuvesazuuni
17.5 (Wdy 10-47.5, IQR 21.25) lneSoray 31.6 way 42.1
wusuniaseslsafianldlng wazaldidndruvansaud
Sldlvigmudy Tfthofismidsneldiunmsiida right
half colectomy dwsumsaniulsalugiie CD ansnouan
289 Montreal classification wuinsewag 73.7 lifin1sfiunse
i@ﬂ%ﬁ%dﬁﬂﬁ (non-stenotic, non-penetrating/fistular) Tu
YT UINIUA wud sedueuguLswedsa dli
5g1uvRIALIUN PDCAI WU 10 (Wde 0-42.5, 1QR 11.25)
A58 Hematocrit, albumin, ESR, CRP winfiu 36.7 %
(de 29.5-40.2, IOR 5.50), 4.40 ¢/dL (fide 3.50-5.09, IQR
0.67), 28 mm/hr (Wds 1-130, IQR 48.0), 0.38 mg/L
(fde 0.14-4.3, IQR 1.4) aud sy fananslumsedi 1

dwsugUae UC danuguusswaslsanauitadeniy
\naust PUCAI score ¢l $opay 21.4 szvquusetion Yovas
50 JuusaUUNAe Faay 7.1 Juksn lnedAdseguves
AYLUUT 40 (Rde 15-70, IQR 40) Tnedouas 92.9 wuswm
soelsanaandldlng) (pancolitis) luvae iy seduimiug
WUNTEAUANNTULTILSA UC HiAndisegiuvedasiuy PUCAI
winfiu 5 (W 0-40, IQR 30) ANgiseg1u hematocrit, albumin,
ESR, CRP winfiu 38.55 % (Wde 30.7-43.0, IQR 5.53), 4.28
g/dL (dy 1-4.91, IQR 0.79), 38 mm/hr (de 8-109, IQR
51.75), 0.90 mg/L (W& 0.16-16.0, IQR 4.86) Mud1AU
Faandlunsed 1

NUANUYNVRINIEAIMAIUALUG U PIBD Sevay
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Falsifenaumneetuegnfitedduneadi (o-value = .497)
LLazwUmmqnmaqmaswéaﬁmﬁuﬁuﬁﬂaEJ PIBD Seay 27.3,
CD Soway 26.35 uay UC So8ay 28.6 Mua19u
dlewseuiiisutadosng 4 flenadmaneniizain
INTUR LU %amvaﬁﬂﬂmmé’ﬂw YasuiSosslsn o1 uas
Hadudu q lunquitae PIBD Adanzvsimiiudiungui

P v & v 3 oV vy & o
713199 1 Teyadiugmuvesthewnlsaaldsnauizess

la1adnndium wuin Jasedesnviliininngvininniiu
agwilduddny Ao seAvdin (pvalue = .02) lngghen

AULFAIUATTIN 2

) ) b

seAvdRigeuileniaiinnzviniandufuinningdaed
seAvdiudy uasUaeilasueingu Anti-TNF fa1igvn
dudnnningenldlasuendnan (p-value = .028)

o Y &‘ L
Tsaanl&dniauisase (N=33)

Median (min-max), IQR

Tsalasviu (N=19)
Median (min-max), IQR

Tsnanldlngdniau (N=14)
Median (min-max), IQR

218 (o) 133.0 (13-205), 99

LNAYY 10 (30.3%)
Fitzpatrick skin: 1 0 (0%)

2 2 (6.1%)

3 7 (21.2%)

q 19 (57.6%)

5 5(15.2%)
Z score W/A -0.59 (-4.34-3.84), 2.38
Z score H/A -1.10 (-5.82-2.66), 2.73
Z score W/H 0.42 (-2.63-5.13), 1.79

szozanfidulse (Wow) 25 (3-145), 31

FEAUANINTULTIVRILIA
noUITARY PDCAI/PUCAI

Auvissaslsa

Msedulsa

(Disease behavior)

FEAUANTURTIVRALIA
ABULIIETEAUINNTUR

386U 25 (OH) D (ng/mL) 21.60 (11.70-52.10), 14.57

<20 13 (39.4%)
20-30 9 (27.3%)
>30 11 (33.3%)

147.0 (35-205), 114
6 (31.6%)

0 (0%)
2(10.5%)
4(21.1%)
10 (52.6%)
3(15.8%)

-0.86 (-4.34-3.84), 2.06
-1.05 (-5.82-0.51), 2.45
0.73 (-2.63-5.13), 1.18

20 (3-145), 28

17.5(10-47.5), 21.25
Juusatoy 9 (47.4%)
Junang

faguusann 9 (47.4%)

L1 4 (21.1%)
L2 6 (31.6%)
L3 8 (42.1%)
L4 1 (5.3%)
B1 14 (73.7%)
B2 3 (15.8%)
B3 2 (10.5%)
B3p 0 (0%)

10 (0-42.5), 11.25
538215RAU 6 (31.6%)
JuLseey 10 (52.6%)
JULTIUIUNATITULTS
17N 3 (15.8%)

20.10(11.70-38.10), 15.10
9 (47.4%)
5 (26.35)
5 (26.3%)

103 (13-199), 88
4 (28.6%)

0 (0%)
0 (0%)
3 (21.4%)
9 (64.3%)
2 (14.3%)

-0.40 (-2.10-1.87), 2.71
-1.15 (-3.12-2.66), 3.65
-0.04 (-1.32-2.74), 1.92

35 (4-131), 56

40 (15-70), 40
JuLstloy 3 (21.4%)
JuLsIUIUNaTe 7 (50%)
FUUTIN 1 (7.1%)

E1 0 (0%)
E2 1 (7.1%)
E3 13 (92.9%)

5 (0-40), 30

SrevlIAAU 4 (28.6%)
JULsIRY 2 (14.3%)
JuLsIUIUNAN 2 (14.3%)
JULIA 0 (0%)

27.15 (16.90-52.10), 14.57
4 (28.6%)
4 (28.6%)
6 (42.9%)




¥
I~ v

a o \ < oV v X o
1919 1 ‘Ua;.luaW‘Llﬁflum@\‘lNU?ULﬂﬂiiﬂaqlﬁaﬂlﬁllﬁ@iﬂ (n@)

o U

Tsmanlddniauisase (N=33)
Median (min-max), IQR

Tsalasiu (N=19)

Median (min-max), IQR

Tsnanldlngidniau (N=14)

Median (min-max), IQR

SyAuNITeRNAIaINIY; 1

2
3
4
Flusiilauuan/Su
< 1 ¥l
1-3 dlus
>3 3l

AUYIVULLNESTAUIATUA
Prednisolone
Immunomodulator
Anti-TNF
5-ASA

NALADATUTLANZ TTAUINLIUR
Hematocrit
Albumin (g/d)
ESR
CRP (mg/L)

31(93.9%)
1(3%)
0 (0%)
1(3%)

28 (84.8%)
4(12.1%)
0 (0%)

22 (66.7%)
17 (51.5%)
3(9.1%)

19 (57.6%)

37.0 (29.5-43.0), 4.10
4.31 (1-5.09), 0.67
32 (1-130), 48.0

0.57 (0.14-16.0), 2.07

18 (94.7%)
0 (0%)

0 (0%)
1(5.3%)

15 (78.9%)
3 (15.8%)
0 (0%)

16 (84.2%)
13 (68.4%)
3 (15.8%)

10 (52.6%)

36.7 (29.5-40.2), 5.50
4.40 (3.50-5.09), 0.67
28.0 (1-130), 48

(
(
(
0.38 (0.14-4.3), 1.40

13 (92.9%)
1(7.1%)

0 (0%)

0 (0%)

13 (92.9%)
1(7.1%)
0 (0%)

6 (42.9%)
4 (28.6%)
0 (0%)

9 (64.3%)

38.55 (30.7-43.0), 5.53
4.28 (1-4.91), 0.79

38 (8-109), 51.75

0.90 (0.16-16.0), 4.86

funtsseslsavadlsalaseiu: L1= terminal ileum, L2= colon, L3= terminal ileum-colon, L4= upper Gl

msaufiulsrvedlsalasviu: Bl= non-stenotic, non-penetrating/fistular, B2 =stenosis, B3=penetrating/fistular/abscess, B3p = perianal

penetrating

sunissoslsavedlsaanldlngdntauizoss: E1 =proctitis/rectum, E2 =left colitis, E3 =pancolitis
STAUMIOBNIAINIE: 1 = < 30 WH/3Y, 2 = 30-60 W1/, 3 = > 60 WH/3u agtiey 5 Jw/dUa, 4 = ngRnssuillesds

=] v A Ao qya I a  a o I3 oM va & o
M1I1N 2 {jg\]'ﬂﬁlLﬂEJ\?VWl'ﬂ,ViLﬂﬂﬂ'ngﬂﬂﬂLLﬁSWi@Q'}m']llumu%ﬂ’)ﬂlﬂﬂiﬁﬂaq‘lﬁaﬂLa‘ULiai\‘i

Andud < 20ng/mL 8Ud >20ng/mL R p-value
N=13(%) N=20 (%)
¥ 3 (30%) 7 (70%) 0.530 466
VN 10 (43.5%) 13 (56.5%)
Fitzpatrick type: 1 0 (0%) 0 (0%) 9.822 .020%
2 2 (100%) 0 (0%)
3 5 (71.4%) 2 (28.6%)
4 6 (31.6%) 13 (68.4%)
5 0 (0%) 5 (100%)
3ZAUNNTRRNAIRINTY: 1 13 (41.9%) 18 (58.1%) 1.384 501
2 0 (0%) 1 (100%)
3 0 (0%) 0 (0%)

0 (0%)

1 (100%)




a131971 2 Padedeeiivihliifannzuauasnsediniudlufiiadnlsaalddniausess (o)

I8UR < 20ng/mL AAUA 220ng/mL R p-value
N=13(%) N=20 (%)
Flusilauuan/f < 1 13 (86.4%) 15 (53.6%) 3,128 077
1-3 0 (0%) 4 (100%)
>3 0 (0%) 0 (0%)
AUV TLAUINTIUA
Prednisolone: fiu 9 (40.9%) 13 (59.1%) 0.002 961
Taifiu 4 (40%) 6 (60%)
Immunomodulator: Ay 7 (41.2%) 10 (58.8%) 0.005 946
laifiu 6 (40%) 9 (60%)
Anti-TNF: 14 3 (100%) 0 (0%) 4.838 028"
Taild 10 (34.5%) 19 (65.5%)
5-ASA: Ay 6 (31.6%) 13 (68.4%) 1.146 284
laifiu 7 (50%) 7 (50%)
Fecal calprotectin:  >50 0 (0%) 1 (2100%) 2.000 368
50-199 3 (50%) 3 (50%)
>199 1 (100%) 0 (0%)
lleal involvement: 14 7 (48.3%) 9 (56.3%) 0.247 619
Taile 6 (35.3%) 11 (64.7%)
JLAUANUTUUTIVRALIA
PUDILIEAUINNTUR
SYUTEAIU 4 (25%) 12 (75%) 2.695 101
syezlsAnsy 9 (52.9%) 8 (47.1%)

* R = Pearson correlation coefficient

Sostd

mNYnYeInILYInImIuAlugUie PIBD fiandiu
guaming wugsdeieray 39.4 lnsuuadulsa CD fowax
47.4 waglsn UC Yevaz 28.6 Fslaifimnuunnsrsiuegnedl
HedAgn19ada (p-value = .497) WATNUNMIZNIOIINTUA
gefiefenay 27.3 dwdumsAnwiiFesnnuynuesniizeia
3mﬁuﬁlu@'ﬂaﬁLﬁnﬂqiuﬁ’LuUixmﬂSu6] WuHANULANg1
fueudnann Wy MsAnwiwes Kim S wagaae’ Aszne
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