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Abstract 

Background 
Cow’s milk allergy is one of most prevalent food allergies worldwide. Due to elimination diet it can 

impair growth in infants. In this study we evaluate growth disorders in Non-immunoglobulin E 

mediated cow’s milk allergy named allergic proctocolitis.  

Materials and Methods: Forty-nine patients were included in this longitudinal study. The study was 

launched from February 2018 to February 2019 in Akbar hospital, Mashhad-Iran. Cow’s milk allergy 

was diagnosed according to the clinical presentation and Challenge test. All participants were 

breastfed during the course of study. Mothers were received 1000 mg calcium and infants 400 IU 

Vitamin D daily, as routine. The cow’s milk was eliminated from the diet of both mother and infant. 

Infants were followed up for 9 months with 3 month intervals. Growth patterns were evaluated by 

measuring height, weight and head circumference z-scores every 3-months. Serum level of Calcium, 

Vitamin D, PTH and phosphorus were evaluated before and after the follow-up period. 

Results: The mean age of the study participants was 4.57±2.41 month. There was a statistical 

significant difference between weight and height Z score (p=0.028) (p=0.001), respectively, at 

baseline and 9 months after treatment. However, no significant difference was found in head 

circumference Z-score at baseline and 9 months after treatment (p=0.564). The increase in Vitamin D 

and PTH along with the decrease in calcium, phosphorus was significant during the study period 

(p<0.01). 

Conclusion 

It seems that elimination diet in infants with cow’s milk allergy would not suppress growth 

parameters and might even improve it, especially weight gain.  
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1- INTRODUCTION 

      In recent decades, prevalence of food 

allergies is increasing. There is not any 

accurate estimation of food allergies, 

maybe because of different diagnostic 

tools. In the United States, its prevalence 

rate is 1 -2%, and in some studies, 10% is 

estimated (1-4). One of the most common 

food allergies is cow’s milk allergy with 

prevalence rate of 0.1- 4.2% in different 

countries. Although there is not any unique 

diagnostic approach (5, 6). Cow’s milk 

allergy (CMA) is defined as an immune 

mediated reaction to proteins in cow’s 

milk (7). The major allergen of cow’s milk 

is casein that is a potent inducer of allergy. 

Another allergen is whey that is water 

soluble, with fast absorption and can 

produce severe systemic reaction (8). 

Allergic reaction to these proteins can be 

induced by direct use of them by infant or 

sometimes infants are restrictively breast 

fed but allergen by passing of mother’s 

milk can cause allergy (9).  

These allergic reactions are categorized to 

pure IgE mediated, non-IgE mediated and 

mixed (IgE and non- IgE) reactions. 

Therefore, clinical manifestations can be 

very different. Definite diagnosis can be 

achieved by double blind placebo 

controlled food challenge (DBPCFC) (7). 

In this study we evaluate non-IgE 

mediated cow’s milk allergy named 

allergic proctocolitis. This food allergy 

usually occurs in young infants that are 

frequently breast fed. They have blood-

streaked stools or sometimes only have 

hem-positive stool. Otherwise they appear 

healthy. Most common food proteins that 

are implicated in proctocolitis are cow’s 

milk and soy. Forty percent of patients 

have hypersensitivity reaction to both 

cow’s milk and soy. Diagnosis is made by 

disappearance of clinical manifestation 

after 72 hours of elimination of cow’s milk 

in infant and his/her mother’s diet (10). 

According to national protocol every 

infant aged below 2 years old, should 

receive 400 IU vitamin D every day. But 

due to the restriction of milk in these 

allergic infants, they may be susceptible to 

calcium and Vitamin D deficiency and 

then rickets and growth retardation may 

occur (11). The aim of this study is 

investigation of growth parameters in 

infant with proctocolitis induced by cow’s 

milk who have restriction of milk and 

dairy product in their diet, but are 

administered vitamin D supplement as 

routine.  

2- MATERIALS AND METHODS 

      In this longitudinal study from 

February 2018 to February 2019, forty-

nine infants aged between 1-12 months 

with cow’s milk allergy referring to Akbar 

pediatrics gastroenterology clinic were 

enrolled. CMA was diagnosed according 

to the clinical presentation and Challenge 

test (10). Their diagnosis was confirmed 

by pediatric gastroenterologist and after 

resolution of clinical manifestation with 72 

hours’ elimination of cow’s milk. Children 

with multiple food hypersensitivities and 

those with corticosteroid use during the 

study were excluded. All participants were 

breastfed during the course of study. 

Mothers and infants received 1000 mg 

calcium and 400IU Vitamin D daily (based 

on national protocol), respectively.  

The cow’s milk was eliminated from the 

diet of both mother and infant. Infants 

were followed up for 9 months with 3 

month intervals. Growth patterns were 

evaluated by measuring height, weight and 

head circumference z-scores every 3 

months by just one person that was a 

pediatrician. For each infant, weight 

measurements with Seca weight scaler, 

height measurement with Seca 

infantometer and head circumflex 

measurement with non-flexible meter were 

done three times. The formula used for 

calculating z-score: Z = (x-μ)/σ, where x is 

the raw score, μ is the population mean, 

and σ is the population standard deviation.  
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Five-milliliter blood was collected from 

each infant and Serum level of Calcium, 

Vitamin D, PTH and phosphorus were 

evaluated before and after the follow up 

period in reference laboratory. Normal 

ranges of the above-mentioned parameters 

are in Table.1. 

Table 1: Normal range of evaluated 

parameters (10). 

Parameters Normal range 

Z-score <-2: abnormal 

-2 to +2: normal 

≥ +2: abnormal 

Calcium (mg/dl) 8.6-10.3 

Phosphor (mg/dl) 4-7 

Alkaline phosphatase 

(mg/dl) 

80-1200 

Vitamin D3 (mg/dl) Deficiency: 0-10 

Insufficient: 10-30 

Sufficient: 30-150 

Toxic: more than 150 

Parathyroid hormone 

(mg/dl) 

14.5-87 

The study protocol was approved by the 

Ethics Committee of Mashhad University 

of Medical Sciences and an informed 

consent was obtained from each 

participant prior to study entrance (Code: 

IR.mums.fm.REC.1395.471). Statistical 

analysis was performed by the statistical 

package for social sciences (SPSS) 

software version 16.0 (IBM Inc., Chicago, 

Il, USA). The quantitative variables were 

checked for normal distribution using 

WHO growth charts (Kolmogrof-

Smironove). Weight, height and head 

circumference were described using mean, 

standard deviation (SD), median and first 

and third quartiles. Categorical data were 

presented as frequency and percentage. 

Paired sample T-test was used to compare 

quantitative variables at first and third 

visits.  The trend of changes was analyzed 

by repeated measures ANOVA. All tests 

were two-tailed and significance level was 

set at P<0.05. 

3- RESULTS 

       Forty-nine participants with mean age 

of 4.53±2.39 months were enrolled the 

study. There were 27 female (55%) 

infants. Weight, height and head 

circumflex Z-score before and after study 

are reported in Table.2. 

 

   Table-2: Changes in weight, height and head circumference before and after nine months follow-up.  

Variables Baseline treatment 9th month Change P-value 

Weight Z- score 
-0.08±0.68 

(0.0, -0.5 – 0.5) 

0.42±0.80 

(0.3, 0.0 – 1.1) 
0.51±0.92 0.028 

Height Z- score 
0.50±0.89 

(0.4, -0.35 – 1.0) 

-0.54±0.84 

(-0.4, -1.2 – 0.1) 
-1.04±1.18 0.001 

Head circumflex Z- score 
0.05±1.10 

(0.0, -0.8 – 0.4) 

-0.09±0.82 

(-0.1, -0.6 – 0.2) 
-0.14±1.10 0.564 

Data is represented as mean ± standard deviation (median, 1st quartile, 3rd quartile). 

 

 

With paired t-test, there was a statistical 

significant difference between weight Z-

score (p=0.028), and height Z-score 

(p=0.001), at baseline and 9 months after 

treatment. However, no significant 

difference was found in head 

circumference Z-score at baseline and 9 

months after treatment (p=0.564). With 

repeated measure ANOVA test, weight Z- 

score changes in four time points had a 

statistical significant increasing trend 

(p=0.022), height Z-score had a statistical 

significant decreasing trend (p=0.002). 

However, head circumference had a 

relatively steady pattern (p=0.069) 

(Figure.1). 
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Fig.1: The trend of growth parameters during a 9 month follow up (Error bar=1 SE). 
 

 

These laboratory data were measured at 

time of enrollment in the study, and after 

nine months of supplement intake, and 

then compared with paired sample T-test, 

the increase in Vitamin D and PTH 

alongside with the decrease in calcium, 

phosphorus was significant during the 

study period (Table.3). 
 

 

 Table-3: Laboratory data comparison before and after treatment. 

Parameters Baseline treatment 9th Month P-value 

Calcium (mg/dl) 9.80 ±0.59 9.54 ±0.60 0.003 

Phosphor (mg/dl) 5.17 ±0.53 4.84 ±0.39 <0.001 

Alkaline phosphatase (mg/dl) 493.69 ±268.02 511.35 ±202.20 0.524 

Vitamin D (mg/dl) 33.02 ±15.61 37.14 ±13.06 0.020 

Parathyroid hormone (mg/dl) 24.87±12.17 26.75 ±10.39 0.010 

 Data represented as mean ± standard deviation. 
 

 

4- DISCUSSION 

       Prevalence of allergic diseases, 

especially food allergies, is increasing 

worldwide. There is some concern about 

their impact on normal growth. Cow’s 

milk allergy induced proctocolitis usually 

occurs in otherwise healthy infants and 

without growth abnormalities (10, 12, 13). 

However, due to elimination diet there is 

some concern about weight gain and other 

growth parameters. Here we investigate 

growth pattern in infants who are under 

cow’s milk elimination diet because of 

proctocolitis. In our study, mean age of 

participants was 4.53±2.39 months, there 

was a statistical significant difference 

between weight Z-score (p=0.028), and 

height Z-score (p=0.001), at baseline and 9 

months after treatment. However, no 
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significant difference was found between 

head circumflex Z-score at baseline and 9 

months after treatment (p =0.564). With 

repeated measure ANOVA test, weight Z- 

score changes in four time points had a 

statistical significant increasing trend 

(p=0.022), height z score had a statistical 

significant decreasing trend (p=0.002). 

However, head circumference had a 

relatively steady pattern (p=0.069) 

(Figure.1). Decreasing pattern of height in 

this study is probably due to genetics, 

constitutional short statures are presented 

after 6 months. Effect of nutrition on 

height decreases with increase in age and 

genetic background becomes prominent. In 

Camargo et al.’s study performed in 

Brazil, forty-four infants with allergic 

proctocolitis were enrolled the study. 

Patients have received two therapeutic 

diets, one group exclusive breastfeeding 

with elimination of six allergens from their 

mother’s diet, and the other only used 

hypo allergic formula without 

breastfeeding. Infants were followed for 

six months and the study revealed that 

anthropometric evaluation were normal in 

both groups (14).  

In agreement with this study, monitoring 

of weight Z-score of our patients did not 

show any impairment and even there was 

significant improvement after restricted 

diet and supplement therapy. In another 

study that was performed in Italy by 

Diaferio et al., the aim of study was 

evaluation of cow’ milk hypersensitivity in 

infants with failure to thrive (FTT) and 

growth catch up after elimination of cow’s 

milk from diet. Forty-three infants were 

enrolled in the study, 23% were diagnosed 

to have gastroesophageal reflux disease 

(GERD), and the others (77%) presented 

with cow’s milk allergy disorders.  Ninty-

three percent of the former group had 

manifestation of non IgE-mediated cow’s 

milk allergy and after four to eight weeks 

of elimination diet their growth percentiles 

increased (15). The results of this study are 

in agreement with our data and both show 

that elimination diet in infant with non 

IgE-mediated cow’s milk allergy like 

proctocolitis can improve growth pattern. 

The increase in Vitamin D and PTH along 

with the decrease in calcium, phosphorus 

was significant during our study period 

(Table 3). In one study by Ercan et al. in 

Turkey, among fifty-six cow’s milk 

allergic children < 2 years old, there was 

no statistically significant difference 

between their vitamin D level and that of 

healthy infants (16). In Paganus et al.’s 

study in 1992, nineteen children (range 

0.64-4.1 years) with cow’s milk allergy 

were followed during their elimination diet 

for nine months, and growth parameters 

and nutritional indices like calcium and 

vitamin status were monitored. Although 

all of them had some other food allergies. 

During the study, calcium supplement was 

given to them. Height monitoring 

remained relatively steady, but weight 

decreased significantly. Two of the 

children had high alkaline phosphatase 

serum level. However, there was no 

correlation between nutritional status and 

dietary intake (17). Decreasing status of 

their weight gain is not consistent with our 

result, however, it may be because of 

multiple food allergies in the Peganus 

study participants.   

4-1. Study Limitations  

It seems that vitamin D supplement in 

cow’s allergic infants could be helpful in 

weight gain, although if there was a 

control group of healthy infants, the results 

would be more reliable. 

5- CONCLUSION 

      Based on this study, authors conclude 

that elimination diet in infants with cow’s 

milk allergy does not induce growth 

abnormality and even it can improve 

growth parameters especially weight gain.  
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