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Abstract 

Background: Vitamin B status evaluation of 

patients with coeliac disease reveals that, compared 

to healthy controls, these patients are more prone to 

develop deficiencies of vitamin B1, B2, B6, folate 

and vitamin B12,  all of which play an important 

role in homocysteine metabolism. 

Objectives: To study the serum homocysteine 

levels in children with coeliac disease and to 

analyse in comparison to a few related markers. 

Method: A cross-sectional study was done among 

36 newly diagnosed children (44.4 % females) with 

coeliac disease (mean age: 7.72 ± 3.26 years); and 

36 age-and-sex-matched controls. Serum 

concentrations of homocysteine, C-reactive protein 

(CRP), vitamin B12, and folic acid were determined 

after overnight fasting. Comparisons between the 

two groups were performed by Student’s t-test or 

Mann–Whitney U-test, for continuous variables. 

Pearson’s Chi-square test or Fisher’s exact test was 

used for categorical variables. p<0.05 was 

considered significant. 

Results: Biochemical assessment of the two groups 

revealed significantly increased serum levels of 

homocysteine (mean 14.1 ± 1.35 µmol/L) and CRP 

levels (mean 7.3 ± 2.21 mg/dL) and decreased 

vitamin B12 levels (mean 127.11± 16.16 pg/dL) and 

folic acid levels (mean 5.96 ± 4.17 ng/dl ) as 

compared to controls. There was a negative 

correlation of statistical significance between 

vitamin B12 levels, folic acid levels and 

homocysteine levels. Furthermore, there was a 

statistically significant positive correlation between 

CRP and homocysteine levels. 
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Conclusions: There were significantly decreased 

levels of vitamin B12 and folic acid in children with 

coeliac disease as compared to controls. There 

were also significantly increased levels of CRP and 

serum homocysteine levels along with correlation 

between vitamin B12 levels, folic acid levels, CRP 

levels and homocysteine levels. 
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Introduction 

Coeliac disease is characterized by gluten 

dependent clinical manifestations, specific 

autoantibodies, HLA DQ-2 and DQ-8 haplotypes 

and enteropathy1. Usual age of onset coincides with 

weaning with wheat products and that occurs 

around 6-24 months of age1. Treatment is 

undoubtedly lifelong strict gluten restriction i.e. 

diet free of wheat, barley and rye2. Coeliac disease 

occurs concurrently with various comorbidities of 

which type-I diabetes mellitus is an important one3. 

Children with coeliac disease also show a four-fold 

risk for development of systemic hypertension3. 

Thus, they are more prone to develop metabolic 

syndrome and hence cardiovascular disorders3. 

Vitamin B status evaluation of children with 

coeliac disease reveals that they are more prone to 

develop deficiencies of vitamin B1, B2, B6, folate 

and vitamin B12 as compared to healthy controls, all 

of which have a role in homocysteine metabolism4.  

Objectives 

To study the serum homocysteine levels in children 

with coeliac disease and to analyse in comparison 

to a few related markers.  

Method 

A cross-sectional study was carried out in the 

Department of Paediatrics from 2015-2017. Sample 

size was calculated on the basis of a previous study 

by Valente FX, et al5. A total of 36 newly 

diagnosed coeliac patients were enrolled (mean age 

7.72 ± 3.26 years; 44.4 % females) from children 

attending the paediatric gastroenterology clinic, 

paediatric outpatient department and wards. Thirty 

six controls, matched by sex and age, were enrolled 

from among the children coming for routine 

vaccinations, minor afebrile illnesses and healthy 

siblings of the cases. After taking informed 

consent, serum concentrations of homocysteine, 
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vitamin B12 and folic acid were determined after 

overnight fasting.  

 

Statistical analysis: Comparisons between the two 

groups were performed by Student’s t-test or 

Mann–Whitney U-test for continuous variables. 

Pearson’s Chi-square test or Fisher’s exact test was 

used for categorical variables. p<0.05 was 

considered significant. 

 

Ethical issues: Ethical clearance was obtained 

from the Institutional Ethics Committee of 

PGIMER, Dr RML Hospital, New Delhi (IEC no. 

T. P (MD/MS) (20/2015) / IEC/PGIMER/ RML 

4903). Written informed consent was obtained 

from the parents of the children participating in the 

study. 

 

Results 

Table 1 shows the levels of serum homocysteine,   

vitamin B12, folic acid and CRP in cases and 

controls. 

 

          Table 1: Levels of serum homocysteine, vitamin B12, folic acid and CRP in cases and controls 

Parameter Cases Controls p-value 

Homocysteine (µmol/L) 

Normal n (%) 

High n (%) 

Mean ± Standard deviation (SD) 

 

15 (41.7) 

21 (58.3) 

14.1 ± 1.35 

 

31 (86.1) 

05 (13.9) 

6.78 ± 2.41 

 

<0.05 

 

<0.05 

Vitamin B12 (pg/mL) 

Low n (%) 

Normal n (%) 

Mean 

 

31 (86.1) 

05 (13.9) 

127.11± 16.16 

 

01 (02.7) 

35 (97.3) 

381.19 ± 53.51 

 

<0.05 

 

<0.05 

Folic acid (ng/mL) 

Low n (%) 

Normal n (%) 

Mean ± SD 

 

28 (77.8) 

08 (22.2) 

5.96 ± 4.17 

 

03 (08.3) 

33 (91.7) 

18.03 ± 5.46 

 

<0.05 

 

<0.05 

CRP (mg/dL) 

Normal n (%) 

High n (%) 

Mean ± SD 

 

10 (27.8) 

26 (72.2) 

7.3 ± 2.21 

 

30 (83.3) 

06 (16.7) 

1.02 ± 2.46 

 

<0.05 

 

<0.05 

 

Majority of the cases were less than 5 years old 

with a mean age of 7.72 ± 3.26 years, with 44.4% 

females and 55.6% male subjects. The control 

population was comparable in age and sex 

distribution. Biochemical assessment (Table 1) of 

the two groups revealed significantly increased 

serum levels of homocysteine among the cases with 

a mean of 14.1 ± 1.35 µmol/L as compared to the 

controls with a mean of 6.78 ± 2.41 µmol/L 

(p<0.05). Vitamin B12 levels were low in cases 

with a mean of 127.11 ± 16.16 pg/dL compared to 

the controls with a mean of 381.19 ± 53.51 pg/dL 

(p<0.05) and folic acid levels were low in cases 

with a mean of 5.96 ± 4.17 ng/dL compared to the 

controls with a mean of 18.039 ± 5.46 ng/dL 

(p<0.05). C-reactive protein levels were increased 

among the cases with a mean of 7.3 ± 2.21 mg/dL 

compared to controls with a mean of 1.02 ± 2.46 

mg/dL (p<0.05). 

 

Discussion 

Although most children with coeliac disease have 

clinical remission with treatment, histological 

changes sometimes persist for a longer duration in 

some patients even with good dietary compliance6. 

Thus, screening these patients for markers of 

metabolic derangement should be undertaken at 

diagnosis as well as on follow up. Traditional risk 

factors for cardiovascular morbidities like presence 

of metabolic syndrome, inflammatory mediators, 

etc7, are seen to be present in childhood persisting 

into young adulthood8-11. Children with chronic 

inflammatory diseases with numerous associated 

comorbidities like coeliac disease are expected to 

display these risk factors.   

  

CRP is an important marker of inflammation with a 

strong linear relation with the incidence of 

cardiovascular events12. Vitamin B status 

evaluation of children with coeliac disease reveals 

that they are more prone to develop deficiencies of 

vitamin B1, B2, B6, folate and vitamin B12 as 

compared to healthy controls4,13. This is true even 

in patients following a strict gluten free diet with 

biopsy proven remission13. A study done by Hallert 

C, et al14 revealed that more than half of the 

children with coeliac disease with biopsy proven 

remission had signs indicative of poor vitamin 

status. Gluten free diet replacing wheat is often 

produced with refined flours without any 

fortification. Thus, it lacks many vitamins 

including folic acid and vitamin B12
15-17. Results 

have shown that coeliac patients have up to five 

times increased risk of developing folate deficiency 

than healthy individuals with up to 20-40% of 



Serum homocysteine levels in children with coeliac… Sri Lanka Journal of Child Health, 2021; 50(4): 589-594 

 

 

591 

 

coeliac patients demonstrating low folate and 

vitamin B12 levels18. 

 

In our study, 72.2% of the cases had increased CRP 

whereas only 16.7% of the controls had increased 

CRP. In cases, 86.1% and 77.8% had decreased 

levels of vitamin B12 and folic acid respectively 

while among controls, 2.7% had decreased vitamin 

B12 levels and 8.3% had decreased levels of folic 

acid (p<0.05). Vitamin B2, B6, B12 and folic acid all 

have a role in homocysteine metabolism19-21, an 

intermediate in methionine synthesis. These are 

substrates and essential factors for enzymes in its 

metabolism and their inadequate intake happens to 

be the most common cause of higher concentration 

of homocysteine in children with coeliac disease 22-

24. Occurrence of genetic abnormalities and 

mutations leading to hyper-homocysteinaemia have 

been found to be no different than in the general 

population23-25. American Heart Association 

recommends screening of patients with 

malnutrition and malabsorption syndromes for 

hyper-homocysteinaemia26. In untreated patients 

hyper-homocysteinaemia has been linked to 

osteoporosis and cardiovascular disease27-31. 

Homocysteine may be involved in pro-thrombotic 

mechanisms and has toxic effects on the vascular 

endothelium. Homocysteine levels have been found 

to be increased in patients with coeliac disease 

even at diagnosis and has been seen to decrease 

with gluten free diet5,32 

 

In our study, serum homocysteine was increased in 

21 (58.3%) cases and 5 (13.9%) controls and the 

difference was statistically significant (p<0.05). 

Among the 21 patients with increased 

homocysteine levels, 19 (90.5%) had decreased 

vitamin B12 levels, 10 (71.4%) had decreased folic 

acid levels and 15 (71.4%) had increased CRP 

levels. We found a negative correlation of 

statistical significance between vitamin B12 levels, 

folic acid levels and homocysteine levels. We also 

found a statistically significant positive correlation 

between CRP and homocysteine levels. Hence long 

term vitamin deficiency commonly seen in children 

having coeliac disease should be frequently 

monitored and treated with dietary 

supplementation. Further, associated serum 

homocysteine levels need to be monitored and 

followed up accordingly. 

 

We could not carry out follow up assessment and 

comparison after treatment with gluten-free diet 

and vitamin supplements. This is a limitation 

 

Conclusions 
There were statistically significantly decreased 

levels of vitamin B12 and folic acid in this cohort of 

children with coeliac disease as compared to 

controls. There were also statistically significantly 

increased levels of CRP and serum homocysteine 

levels along with correlation between vitamin B12 

levels, folic acid levels, CRP, and homocysteine 

levels.  
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