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Objectives

We aimed to evaluate the efficacy and safety of monthly vitamin D3 administration compared to a daily dosing regimen in healthy children with vitamin D deficiency.





Methods

This retrospective study included vitamin D deficient (serum 25-hydroxyvitamin D [25(OH)D] < 20 ng/mL) children with precocious puberty who received gonadotropin-releasing hormone agonist every 4 weeks between December 2019 and November 2022. We used propensity scores to 1:1 match daily (1,000 IU daily) and monthly (25,000 IU per 4 weeks) administration of vitamin D3 based on age, sex, body mass index Z-scores, season of blood collection, and baseline serum 25(OH)D concentrations.





Results

Of 299 children, 192 were matched based on propensity scores (126 girls and 66 boys, 10.5 ± 1.4years). After a mean follow-up of 5.9 months (standard deviation [SD] 2.5 months), the monthly group showed a statistically significant increase in serum 25(OH)D concentrations (10.9 ± 5.3 vs. 8.2 ± 7.2 ng/mL; p = 0.018), higher corrected dose-response (12.3 ± 5.9 vs. 8.2 ± 7.2 ng/mL increase per 1,000 IU daily; p = 0.002), and a higher proportion of patients attaining 25(OH)D > 20 ng/mL (78.1% vs. 58.3%,; p=0.005) compared with the daily group. No cases of hypercalcemia were observed in either group.





Conclusions

Monthly administration of vitamin D3 may be an effective and safe alternative to correct hypovitaminosis D in pediatric population, possibly attributed to enhanced compliance.
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1 Introduction

Vitamin D plays important roles in the promotion of musculoskeletal health, maintenance of the immune system, glucose and insulin metabolism, and the cardiovascular system (1). Vitamin D is mainly synthesized upon exposure to ultraviolet B (UVB) radiation in sunshine (2). However, the contemporary lifestyle, including sedentary habits and increased indoor activities, leads to insufficient outdoor playtime in children, which results in the prevalence of hypovitaminosis D (3). South Korea is located in the Northern hemisphere (33-38°N), where limited amounts of UVB reach the ground during winter and spring. Consequently, synthesizing a sufficient amount of vitamin D from sunlight is challenging (4). According to a report from the Korean National Health and Nutrition Examination Survey, vitamin D deficiency is common and showed a significant increase in prevalence in Korea, rising from 52% to 75% in males and 68% to 83% in females between 2008 and 2014 (5).

Various guidelines have proposed adequate dietary reference intakes (DRIs) of vitamin D3. The American Academy of Pediatrics (6) recommended 600 IU daily intake to maintain 25-hydroxyvitamin D [25(OH)D] concentrations > 20 ng/mL, and the Endocrine Society (7) recommended a daily intake of 600 - 1000 IU to maintain serum 25(OH)D concentrations > 30 ng/ml in children aged 1–18 years. However, in clinical practice, children and adolescents often experience difficulties maintaining long-term adherence to daily dosing owing to low compliance (8). Thus, weekly or monthly administration of vitamin D3 has been attempted by some researchers and has shown somewhat favorable results (9–12), although consensus regarding the optimal interval and dose has not been reached. The long half-life of vitamin D3 supports a preference for intermittent regimens, which can potentially reduce the costs associated with non-adherence.

In this study, we aimed to compare the efficacy and safety of monthly vitamin D3 administration in achieving serum 25(OH)D concentrations higher than 20 ng/ml with those of a conventional daily regimen in children. We retrospectively reviewed children who were diagnosed with precocious or advanced puberty and received a gonadotropin-releasing hormone (GnRH) agonist to minimize the confounding effect of puberty on serum 25(OH)D level (13) and to ensure compliance by prescribing vitamin D3 at the same time as the GnRH agonist injection. We also compared the effects of increasing the 25(OH)D concentrations with the same cumulative daily dose of vitamin D3.




2 Materials and methods



2.1 Study participants

This retrospective cohort study included children who visited the Division of Pediatric Endocrinology between December 2019 and November 2022 at Hanyang University Hospital, Seoul and Guri. Each hospital is located in Seoul and Gyeonggi-do at a latitude of 37.5 ° N. All participants included in this study were administered GnRH agonists every 4 weeks after the diagnosis of precocious or advanced puberty. Among the 338 patients initially included, we excluded: (1) children with underlying diseases or conditions affecting vitamin D and bone metabolism such as endocrine disorders (growth hormone deficiency, diabetes mellitus, and thyroid disease) and severe illnesses affecting general nutritional status such as hemato-oncologic, neurological, hepatic, and chronic kidney diseases; (2) children taking any calcium or vitamin D supplementation at the time of the initial assessment; and (3) children with serum 25(OH)D concentrations above 20 ng/ml. The patients started taking vitamin D3 daily or monthly. According to the Endocrine Society guidelines (7), patients in the daily group were given either 600 IU or 1000 IU of oral vitamin D3 supplement. However, only patients taking 1000 IU were included in this study to allow for comparison with monthly administration. A daily dose of 1,000 IU was administered as five droplets of liquid, with each droplet containing 200 IU (100,000 IU/10 mL, Abiogen Pharma S.p.A.), whereas a dose of 25,000 IU was administered as 2.5 mL (25,000 IU/2.5 ml, Abiogen Pharma S.p.A.) once every 4 weeks. Vitamin D3 content of liquids was analyzed by the Ministry of Food and Drug Safety of the Republic of Korea to contain cholecalciferol within 90-105% (9,000 ~10,500IU/mL) of the labeled amount. To account for seasonal variability, patients were grouped according to the season of the first assessment: June to November as the summer/fall group and December to May as the winter/spring group.

The study protocol was approved by the Institutional Review Board of Hanyang University Hospital (IRB No. HYUH 2023-04-004). The requirement for informed consent was waived due to the retrospective nature of the study.




2.2 Biochemical assessments and anthropometric measurements

All patients underwent two consecutive clinical and biochemical evaluations at baseline and after vitamin D3 supplementation. The serum concentrations of total calcium and 25(OH)D were measured at each visit. Height (cm) was measured to the nearest 0.1 cm using a Harpendon stadiometer (Holtain Ltd., Crymych, Wales, UK), and weight (kg) was measured to the nearest 0.1 kg using a digital scale. Body mass index (BMI) was calculated as weight (kg) divided by the height (m) squared and expressed as kg/m2. Age- and sex-specific Z-scores for height, weight, and BMI were assessed based on the 2017 Korea National Growth Charts (14). Vitamin D deficiency was defined as a serum 25(OH)D level < 20 ng/mL (7).




2.3 Statistical analysis

Continuous data are presented as mean ± standard deviation, and the differences between the two groups were compared using Student’s t-test. Categorical variables were expressed as numbers (percentages), and comparisons between two groups were analyzed using the chi-square or Fisher’s exact tests. All statistical analyses were performed using R version 4.2.3 software (R Foundation for Statistical Computing, Vienna, Austria). Statistical significance was set at P < 0.05.

Owing to the retrospective nature of this study, there may have been confounding bias in selecting the method of vitamin D3 administration. Additionally, BMI, the season of blood collection, baseline 25(OH)D concentrations may have affected follow-up 25(OH)D concentrations. Hence, we performed propensity score matching to ensure homogeneity between the groups using the nearest neighbor matching method. A multivariate logistic regression model was constructed to predict the propensity score, which included age, sex, BMI Z-score, season of blood collection (summer/fall and winter/spring), and baseline 25(OH)D concentrations. Subsequently, patients were matched in a 1:1 ratio with a caliper of 0.3 times the standard deviation of the logit propensity score. Matching was performed using the MatchIt function in R. Standardized mean difference (SMD) was calculated to assess the balance of variables between daily and monthly groups, and SMD less than 0.25 implies negligible covariate imbalance between the two groups (15).





3 Results



3.1 Baseline characteristics of the study population

During the study period, 388 patients were treated with GnRH agonists for precocious or advanced puberty. After excluding one patient with Graves’ disease, 11 patients with adequate 25(OH)D concentration, and 27 children who took 600 IU daily, 100 children receiving 1,000 IU of vitamin D3 every day [daily group], and 199 children receiving 25,000 IU of vitamin D3 every 4 weeks [monthly group] were included (Figure 1). The characteristics of the full cohort before propensity score matching are shown in Table 1. Compared with the monthly administration group, the daily administration group was more likely to be girls (67.0 vs 54.3%, p=0.047), had a lower height Z-score (0.6 ± 0.9 vs 0.9 ± 0.9, p=0.009), and had an initial blood collection in winter/spring rather than in summer/fall (76.0 vs 60.3%, p=0.010). Age, weight Z-score, and BMI Z-score were similar between the groups. The baseline 25(OH)D concentrations were higher in the monthly group than in the daily group (14.9 ± 3.2 vs 14.0 ± 3.1 ng/mL, p=0.014). After propensity score matching using age, sex, BMI z-score, season, and baseline 25(OH)D level, 96 patients of each daily supplement group (33 boys, age 10.5 ± 1.4 years) and monthly supplement group (33 boys, age 10.5 ± 1.3 years) were included in this study. When comparing the daily and monthly administration groups, no between-group differences were observed in height and weight Z-score. (all p > 0.05) (Table 1).




Figure 1 | Flowchart of participants in the study. 25(OH)D, serum 25-hydroxyvitamin D.




Table 1 | Clinical characteristics of the study population before and after propensity score matching.






3.2 Comparison between the daily and the monthly groups

We compared the serum 25(OH)D concentrations after vitamin D3 supplementation in each group (Table 2, Figure 2). Serum concentrations of 25(OH)D were similar in both groups at baseline (14.1 ± 3.1 vs. 14.3 ± 3.3 ng/mL, p = 0.65) and there was no significant difference in the time until the follow-up visit (5.8 ± 2.9 vs. 6.3 ± 1.6 months, p = 0.22). At the follow-up visit, serum 25(OH)D concentrations were significantly higher in the 25,000 IU monthly intake group than the 1,000 IU daily intake group (24.2 ± 5.4 vs. 22.3 ± 7.2 ng/mL; p = 0.037), thus the increase in serum 25(OH)D concentration was greater in monthly group (10.9 ± 5.3 vs. 8.2 ± 7.2 ng/mL; p = 0.018). Next, we evaluated the corrected dose-response by calculating the increase in serum 25(OH)D per 1,000 IU of daily vitamin D3 intake. In the monthly group, where the daily equivalent vitamin D3 intake was 892.9 IU (25,000 IU divided by 28 days), the corrected dose-response was also higher compared to the daily group (12.3 ± 5.9 vs. 8.2 ± 7.2 ng/mL increase per 1,000 IU/daily; p = 0.002).


Table 2 | Effect and safety profile of daily and monthly administration of cholecalciferol.






Figure 2 | Comparison of serum 25(OH)D concentrations between daily (n=96) and monthly group (n=96). T-test comparing daily versus monthly group, *p-value <0.05, **p-value <0.01. 25(OH)D, serum 25-hydroxyvitamin D. †An increasing value per 1,000 IU/daily.



The proportion of patients attaining non-deficient vitamin D status (25(OH)D level > 20 ng/mL) at the follow-up visit was higher in the monthly regimen group (n=75, 78.1%) than in the daily regimen group (n=56, 58.3%) (p = 0.005). No hypercalcemia was observed at follow-up visit in either group. (9.9 ± 0.5 vs. 10.0 ± 0.4 ng/mL).





4 Discussion

Our results showed that monthly administration of 25,000 IU of vitamin D3 resulted in a significantly higher increase in serum 25(OH)D concentrations than the daily dose regimen. A higher number of patients in the monthly group reached non-deficient concentrations of 25(OH)D than those in the daily group. Hypercalcemia was not observed in either the monthly or daily dose groups.

In our study, only 11 out of a total 338 patients had sufficient 25(OH)D concentrations, while the rest were deficient. The prevalence of vitamin D deficiency in children and adolescents is increasing in Korea, in line with the worldwide trend (16).

South Korea is located in the Northern Hemisphere, where it is difficult to synthesize sufficient amounts of vitamin D during the winter and spring due to the low solar altitude (17). In addition, the majority of children have limited opportunities for outdoor activities because they mostly resided in urban areas and spend most of their time in schools or academies due to the unique educational environment (18). Furthermore, a previous survey reported that the dietary intake of vitamin D3 was much lower than the DRI suggested by the Ministry of Health and Welfare in 2020 in Korean (200 IU daily for infants and children under 11 years of age and 400 IU daily for children aged 12 years and older) (19, 20). Therefore, vitamin D3 supplementation is necessary to reach adequate 25(OH)D concentrations.

Although most guidelines recommend daily vitamin D3 supplementation, adherence to the daily intake has consistently been a concern (8). As a result, intermittent high dose regimen have been explored as an alternative approach considering the long half-life of vitamin D (21) both in adults (22–25) and children (10–12). Ish-Shalom et al. (22) reported a similar efficacy of vitamin D3 supplementation with the same cumulative dose of daily, weekly, and monthly regimens after 2 months of vitamin D3 intake in elderly women who were followed up for hip fractures. Ganie et al. (23) also reported no significant difference between daily (600IU, 1,000IU and 2,000IU) and monthly (60,000IU) dosing regimen in vitamin D deficient adults until 24 weeks after the intervention. Meanwhile, Dalle et al. (24) demonstrated that a 50,000 IU monthly administration regimen is more effective in correcting hypovitaminosis D than the 1,750 IU daily administration, as well as a research by De Niet et al. (25), which proved a shorter time to reach optimal serum 25(OH)D concentrations in the monthly administration of 50,000 IU vitamin D3 group than in the daily 2,000 IU group. Although the results of the studies conducted in adults are heterogeneous, they suggest that intermittent high-dose therapy is as effective as daily dosing therapy in adult.

In children, several studies also have investigated the efficacy and safety of vitamin D3 administration at various doses and intervals. In a study by Carnes et al. (10) that compared 25(OH)D concentrations after 12 months of administration of 300,000 IU, 150,000 IU, and placebo at 6-month intervals in adolescents, only the 300,000 IU group achieved a higher 25(OH)D concentration than the placebo group. Ghazi et al. (11) compared different doses of vitamin D3 of 50,000 IU monthly, 50,000 IU bimonthly, and placebo in high-school adolescents residing in Taleghan (latitude 36.51°N), and 50,000 IU monthly and bimonthly administration groups showed significantly higher 25(OH)D concentrations than the placebo group; however, these studies evaluated the effectiveness of an intermittent high dosing schedule compared to placebo, rather than compared to daily dosing. There has been only one study comparing the efficacy of a monthly dosing regimen with a daily dosing regimen in breastfed infants from mothers who were vitamin D deficiency (12). However, no studies have compared daily and monthly administration of vitamin D3 in healthy children and adolescents. Hence, to the best of our knowledge, our study is believed to be the first to investigate the comparison between daily and monthly administration of vitamin D3 in this specific population.

Our study demonstrates the safety of a monthly high-dose regimen and an even greater increase of serum 25(OH)D compared to daily dose administration in children, without complications of hypercalcemia. In our retrospective cohort, we specifically recruited children diagnosed with precocious puberty and vitamin D deficiency in order to mitigate the potential influence of pubertal stage on vitamin D status. The result showed that the intermittent monthly dose regimen group exhibited a greater increase in serum 25(OH)D concentrations compared to the daily dose regimen group, even when converted to a daily dose. Moreover, the proportion of individuals with 25(OH)D concentrations of > 20 ng/mL was higher in the monthly regimen group. This result may be attributed to the higher medication adherence in the monthly supplementation group, as they received vitamin D3 concomitantly with GnRH agonist injection. Our study suggests that a monthly administration of high-dose vitamin D3 is sufficient to maintain adequate serum 25(OH)D concentrations owing to the long half-life of vitamin D, while minimizing the risk of hypercalcemia.

Our study had several limitations. First, we did not fully investigate values related to calcium metabolism, such as ionized calcium, intact parathyroid hormone, 1,25-dihydroxyvitamin D3, or the presence of hypercalciuria. Additionally, other clinical factors that could affect vitamin D synthesis, such as sunlight exposure time and intake of natural food products or fortified foods rich in vitamin D, have not been investigated. We were also unable to determine compliance in the daily administration group because we did not accurately check for adherence to intake at each visit or ascertain the average number of days for administration. Also, the accuracy of the administered vitamin D3 dosage remained uncertain as we did not standardize the individual responsible for administering vitamin D3, whether it was the child, a parent, or a healthcare professional. As random assignment was not used, there may have been a bias towards children who seemed to have lower compliance with the monthly dose of vitamin D3. Finally, we did not consider the quantity of adipose tissue, a reservoir for vitamin D3 (26), due to a lack of data on body composition components. Although we adjusted for BMI Z-score, it may not provide a complete representation of adipose tissue content. However, the strength of our study is that we applied propensity score matching to overcome the selection bias. We compared study groups with uniform characteristics who were diagnosed with precocious or early puberty and received GnRH agonists during the study period, thus maintaining a prepubertal state. Additionally, as only patients receiving GnRH agonists every 4 weeks were included, compliance with monthly vitamin D3 supplementation was somewhat ensured. Despite the limitations of this retrospective, small-cohort study, this is the first study to investigate the effects of monthly vitamin D3 administration in healthy children and adolescents.




5 Conclusion

Our results suggest that monthly supplementation with 25,000 IU of vitamin D3 can be a safe and effective alternative to daily dosing for maintaining adequate 25(OH)D concentrations in children and adolescents, considering challenges related to adherence to daily vitamin D3 supplementation. Further prospective studies are required to establish an effective intermittent dosing schedule for pediatric populations.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by Institutional Review Board of Hanyang University Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because 1. The research presents no more than minimal risk to the participants. 2. It is ascertained that the exemption of consent will not negatively impact the rights or welfare of the research participants. 3. Obtaining consent from the research participants is practically impossible or is deemed to severely affect the validity of the research. 4. There is no reason to presume the refusal of consent from the research participants, and the risk posed to the participants is extremely low even if the consent is waived.





Author contributions

JC: Conceptualization, Investigation, Writing – original draft, Writing – review & editing. YC: Conceptualization, Formal Analysis, Investigation, Writing – original draft, Writing – review & editing. SY: Conceptualization, Funding acquisition, Investigation, Project administration, Supervision, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was funded by MEDIPORT (MP-2023-OCT-001).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Abbreviations

UVB, ultraviolet B; DRI, adequate dietary reference intake; 25(OH)D, 25-hydroxyvitamin D; GnRH agonist, Gonadotropin-releasing hormone agonist; SMD, Standardized mean difference; BMI, Body mass index




References

1. Ismailova, A, and White, JH. Vitamin D, infections and immunity. Rev Endocr Metab Disord (2022) 23(2):265–77. doi: 10.1007/s11154-021-09679-5

2. Holick, MF. Vitamin D status: measurement, interpretation, and clinical application. Ann Epidemiol. (2009) 19(2):73–8. doi: 10.1016/j.annepidem.2007.12.001

3. Lim, HH. Commentary on "Low serum 25-hydroxyvitamin D level is associated with obesity and atherogenesis in adolescent boys". Ann Pediatr Endocrinol Metab (2022) 27(1):3–4. doi: 10.6065/apem.2221056edi01

4. O'Neill, CM, Kazantzidis, A, Ryan, MJ, Barber, N, Sempos, CT, Durazo-Arvizu, RA, et al. Seasonal changes in vitamin D-effective UVB availability in europe and associations with population serum 25-hydroxyvitamin D. Nutrients (2016) 8(9). doi: 10.3390/nu8090533

5. Park, JH, Hong, IY, Chung, JW, and Choi, HS. Vitamin D status in South Korean population: Seven-year trend from the KNHANES. Med (Baltimore). (2018) 97(26):e11032. doi: 10.1097/MD.0000000000011032

6. Golden, NH, and Abrams, SA. Optimizing bone health in children and adolescents. Pediatrics. (2014) 134(4):e1229–43. doi: 10.1542/peds.2014-2173

7. Holick, MF, Binkley, NC, Bischoff-Ferrari, HA, Gordon, CM, Hanley, DA, Heaney, RP, et al. Evaluation, treatment, and prevention of vitamin D deficiency: an endocrine society clinical practice guideline. J Clin Endocrinol Metab (2011) 96(7):1911–30. doi: 10.1210/jc.2011-0385

8. Simon, AE, and Ahrens, KA. Adherence to vitamin D intake guidelines in the United States. Pediatrics. (2020) 145(6). doi: 10.1542/peds.2019-3574

9. Kuchay, MS, Jevalikar, GS, Mithal, A, Mishra, SK, and Dang, N. Efficacy and safety of a single monthly dose of cholecalciferol in healthy school children. J Pediatr Endocrinol Metab (2016) 29(4):413–6. doi: 10.1515/jpem-2015-0187

10. Carnes, J, Quinn, S, Nelson, M, Jones, G, and Winzenberg, T. Intermittent high-dose vitamin D corrects vitamin D deficiency in adolescents: a pilot study. Eur J Clin Nutr (2012) 66(4):530–2. doi: 10.1038/ejcn.2011.204

11. Ghazi, AA, Hosseinpanah, F, Ardakani, EM, Ghazi, S, Hedayati, M, and Azizi, F. Effects of different doses of oral cholecalciferol on serum 25(OH)D, PTH, calcium and bone markers during fall and winter in schoolchildren. Eur J Clin Nutr (2010) 64(12):1415–22. doi: 10.1038/ejcn.2010.169

12. Shakiba, M, Sadr, S, Nefei, Z, Mozaffari-Khosravi, H, Lotfi, MH, and Bemanian, MH. Combination of bolus dose vitamin D with routine vaccination in infants: a randomised trial. Singapore Med J (2010) 51(5):440–5.

13. Saneifard, H, Shakiba, M, Sheikhy, A, Baniadam, L, Abdollah Gorji, F, and Fallahzadeh, A. Vitamin D deficiency in children and adolescents: role of puberty and obesity on vitamin D status. Nutr Metab Insights (2021) 14:11786388211018726. doi: 10.1177/11786388211018726

14. Kim, JH, Yun, S, Hwang, SS, Shim, JO, Chae, HW, Lee, YJ, et al. The 2017 Korean National Growth Charts for children and adolescents: development, improvement, and prospects. Korean J Pediatr (2018) 61(5):135–49. doi: 10.3345/kjp.2018.61.5.135

15. Rubin, DB. Using propensity score to help design observational studies: Application to the Tobacco Litigation. Health Serv Outcomes Res Method (2001) 2:169–88. doi: 10.1023/A:1020363010465

16. Ginde, AA, Liu, MC, and Camargo, CA Jr. Demographic differences and trends of vitamin D insufficiency in the US population, 1988-2004. Arch Intern Med (2009) 169(6):626–32. doi: 10.1001/archinternmed.2008.604

17. Won, JW, Jung, SK, Jung, IA, and Lee, Y. Seasonal changes in vitamin D levels of healthy children in mid-latitude, Asian urban area. Pediatr Gastroenterol Hepatol Nutr (2021) 24(2):207–17. doi: 10.5223/pghn.2021.24.2.207

18. Shin, YH, Kim, KE, Lee, C, Shin, HJ, Kang, MS, Lee, HR, et al. High prevalence of vitamin D insufficiency or deficiency in young adolescents in Korea. Eur J Pediatrics. (2012) 171(10):1475–80. doi: 10.1007/s00431-012-1746-0

19. Ministry of Health and Welfare, The Korean Nutrition Society. 2020 Dietary Reference Intakes for Koreans: Vitamins. South Korea: Ministry of Health and Welfare (2020).

20. Yu, A, Kim, J, Kwon, O, Oh, SY, Kim, J, and Yang, YJ. The association between serum 25-hydroxyvitamin d concentration and consumption frequencies of vitamin d food sources in korean adolescents. Clin Nutr Res (2013) 2(2):107–14. doi: 10.7762/cnr.2013.2.2.107

21. Jones, G. Pharmacokinetics of vitamin D toxicity. Am J Clin Nutr (2008) 88(2):582S–6S. doi: 10.1093/ajcn/88.2.582S

22. Ish-Shalom, S, Segal, E, Salganik, T, Raz, B, Bromberg, IL, and Vieth, R. Comparison of daily, weekly, and monthly vitamin D3 in ethanol dosing protocols for two months in elderly hip fracture patients. J Clin Endocrinol Metab (2008) 93(9):3430–5. doi: 10.1210/jc.2008-0241

23. Ganie, MA, Sidana, S, Baba, MS, Sahar, T, Rashid, A, Asrar, MM, et al. Efficacy and safety of various oral regimens (three oral doses) and schedules (daily v. monthly) of cholecalciferol in North Indian adults with low vitamin D status: evidence from a randomised controlled trial. Br J Nutr (2023) 129(10):1732–9. doi: 10.1017/S0007114522002641

24. Dalle Carbonare, L, Valenti, MT, Del Forno, F, Piacentini, G, and Pietrobelli, A. Vitamin D daily versus monthly administration: bone turnover and adipose tissue influences. Nutrients. (2018) 10(12). doi: 10.3390/nu10121934

25. De Niet, S, Coffiner, M, Da Silva, S, Jandrain, B, Souberbielle, JC, and Cavalier, E. A randomized study to compare a monthly to a daily administration of vitamin D(3) supplementation. Nutrients (2018) 10(6). doi: 10.3390/nu10060659

26. Didriksen, A, Burild, A, Jakobsen, J, Fuskevag, OM, and Jorde, R. Vitamin D3 increases in abdominal subcutaneous fat tissue after supplementation with vitamin D3. Eur J Endocrinol (2015) 172(3):235–41. doi: 10.1530/EJE-14-0870




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Choi, Choe and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Monthly versus daily administration of vitamin D3 in children: a retrospective propensity score-matched study

      

        		

          Objectives

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Study participants

          



          		

            2.2 Biochemical assessments and anthropometric measurements

          



          		

            2.3 Statistical analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Baseline characteristics of the study population

          



          		

            3.2 Comparison between the daily and the monthly groups

          



        



        



        		

          4 Discussion

        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/fendo.2023.1265943_cover.jpg
& frontiers | Frontiers in Endocrinology

Monthly versus daily administration of
vitamin D3 in children: a retrospective
propensity score-matched study





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fendo-14-1265943-g002.jpg
Serum 25(OH)VD (ng/mL)

30

(%)

At baseline

At follow-up visit

Corrected dose-responset
B Daily(n=96) @ Monthly(n=96)





OEBPS/Images/table2.jpg
Daily group
(N=96)

Monthly group (N=96)

Follow-up duration, months 58+29 63+ 1.6 59:+25 0.22

Serum 25(OH)D, ng/mL

At baseline 14.1 £3.1 143 £33 142 +32 0.65

At follow-up visit 223+72 242+54 232+64 0.037%
Serum 25(OH)D > 20ng/mL at follow-up visit, n (%) 56(58.3) 75(78.1) 131(68.2) 0.005**
Increase in serum 25(OH)D?, ng/mL 82+72 109 53 9.1+6.8 0.018*
Corrected dose-response” in increase in serum 25(OH)D, ng/mL per 1,000 IU 82+72 123 £59 95+7.1 0.002**

Serum Calcium, mg/dL
At baseline 9.9+03 100 £ 0.4 10.0 £ 0.4 0.52
At follow-up visit 10.0 £ 0.4 99 £ 05 99 +0.4 0.18

25(0H)D, serum 25-hydroxyvitamin D.

Serum 25(0OH)D concentration difference between baseline and first follow-up visit.
PAn increasing value per 1,000 1U/daily.

Continuous variables are expressed in mean + standard deviation.
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OEBPS/Images/table1.jpg
Full cohort Propensity-score matched cohort

Variable Daily group Monthly group Daily group = Monthly group Total
(N=100) (N=199) (N=96) (N=96) (N=192)
Age, years 105+ 1.4 106+ 1.4 105+14 00153 105+14 105+13 105+14 | 00037
Sex, n (%) 02693 0.0000
67 108 175 63 63
Female ©7.0) (543) (58.5) (656) (©56) 126 (656)
33 91 124
Male G0 “57) @Ls) 33 (34.4) 33 (344) 66 (34.4)
Height Z-score 06+ 09 09 £09 0.8+ 09 06+08 0.8+ 1.0 07 £09
Weight Z-score 0711 0908 0809 08+ 10 0.8+08 08+09
Body mass index Z-score 0612 07+09 07+10 | 00698 07+12 0.6+09 07+10 | 00277
Season, n (%) 0.3676 0.0244
T
24 79 103
Summer/fall 2£0) (397) Ga4) 24 (25.0) 25 (26.0) 49 (25.5)
) . 76 120 196
Winter/spring (76.0) (603) ©56) 72 (75.0) 71 (74.0) 143 (74.5)

Baseline 25(OH)D, ng/

mL 140 +3.1 149 £32 146 +32 0.3102 14.1 3.1 143 £33 142+32 0.0667

25(OH)D, 25-hydroxyvitamin D; SMD, standardized mean difference. Continuous variables are expressed in mean + standard deviation.





