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Subclinical rickets in breastfed infants

Sin Young Park, M.D., Sung Woo Park, M.D., Sung Kil Kang, M.D., Yong Hoon Jun, M.D.
Soon Ki Kim, M.D., Byong Kwan Son, M.D. and Jee Eun Lee, M.D.

Department of Pediatrics, College of Medicine, Inha University, Incheon, Korea

Purpose : The prevalence of rickets in the world is on the rise not only in developing but also in de-
veloped countries. In Korea, breastfeeding has increased. There have been few studies on the possible
association of rickets with breastfeeding. The purpose of this study was to identify the development
and the clinical presentation of subclinical rickets in breastfed infants.

Methods : We investigated patients who were breastfed and had hypovitaminosis D in the blood from
May 2006 to April 2007, and who were diagnosed with vitamin D deficient rickets from May 2003 to
April 2006. We evaluated the results of blood tests, x-rays and other relevant information in the me-
dical record. A questionnaire that included questions on the diet of patients, the mothers activity during
pregnancy and place of residence was administered.

Results : Twelve patients (66%: male, 34%: female) were enrolled in this study. There were eight in
the asymptomatic and four in the symptomatic group. The median age for each group was 8 months
(range 4-11 month) and 5.5 months (5-8 month). All patients in the symptomatic group were breastfed
until diagnosed. In the asymptomatic group, they were breastfed for four to six months, and then
weaned with only thin rice soup and vegetables. Nine patients had a vitamin D concentration below 20
ng/mL and three patients had levels between 20 and 29 ng/mL. Alkaline phosphatase (ALP) and
parathyroid hormone (PTH) were elevated in both groups. There were statistically significant 25-OHDj
levels in the blood in both groups (P=0.008). Ten of the patients (83%) also had iron deficient anemia.
Conclusion : Vitamin D deficiency and subclinical rickets has been identified in Korea. However, the
prevalence of this disease has not been determined. The main limitation of this study was the small
number of patients and the absence of a control group. (Korean J Pediatr 2007;50:1188-1193)
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Table 1. Comparison of Clinical Presentation between

Asymptomatic and Symptomatic Groups

Asymptomatic Symptomatic

Total 8 4
Male : Female 5:3 31
Age at presentation (mo) 8 55

Mode of presentation

Hypocalcemic seizure 0 4
Incidental finding 8 0
Urinary tract infection 3 0
Upper respiratory infection 3 0
Acute gastroenteritis 1 0
For health check 1 0
Osseous complication 0 0
Additional medical condition
Iron deficiency anemia 6 4
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Table 2. Clinical Profile of the Cases of Hypovitaminosis D

Age (m) Ca P ALP 25-OHDs PTH Season” Feeding Weaning food Disease
1 6 9.9 2.3 1,554 276 106 Jun BMF Rice, anchovy soup URI
2 4 9.7 2.1 1,642 10.9 184.3 Jan BMF Rice soup URI
3 8 9.9 4.3 1,190 175 354.4 Feb BMF Rice soup UTI
4 8 8.8 29 1,329 20.6 4.7 Apr BMF Rice, vegetable soup UTI
5 11 9 46 931 18.7 82.55 Apr BMF Rice soup, AMF UTI
6 11 10 39 480 21.1 75.19 Mar BMF Rice soup AGE
7 8 10.3 3 2,419 19 430.3 Apr BMF Rice soup URI
8 8 9.9 4 1,190 175 354 Apr BMF Rice soup Health check
9 5 4.6 3 876 6.5 462 Mar BMF - Seizure
10 5 44 5.3 683 72 78.6 Dec BMF - Seizure
11 8 59 3.6 559 14.1 85 Nov BMF - Seizure
12 6 6 36 3,866 56 135.8 Dec BMF - Seizure

Abbreviations : Ca, calcium (normal range: 8.4-10.2 mg/dL); P, phosphorus (normal range: 3.8-6.5 mg/dL); ALP, alkaline phosphatase
(normal range: 150-420 IU/L); 25-OHD3, 25-hydroxycholecalciferol (normal range: >20 ng/mL); PTH, parathyroid hormone (normal
range: 9-65 pg/mL); BMF, breast milk feeding; URI, upper respiratory infection; UTI, urinary tract infection; AGE, acute gastroenteritis
“Season means the month of diagnosis for case
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Fig. 2. Radiograph of wrist and chest in a patient of symptomatic group.

Classic features of rickets include cupping, fraying,

and splaying of the

metaphysis (A). Swollen costochondral junction of ribs are shown (B).
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