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B A CKG RO U N D
Cow’s milk allergy is a common cause of anaphylaxis in 
children although most milk-allergic children can ingest ex-
tensively baked milk (BM) without an allergic reaction (1,2). 
BM ingestion in these children can accelerate milk tolerance 
(1,2). Milk ladders are home-based tools to support parents 
with introducing milk products into a milk-allergic child’s diet 
(3). This approach carries a risk of allergic reactions and needs 
informed consent. In parallel to the milk ladder, public health 
efforts should be made to prevent milk allergies through edu-
cation about the importance of early and sustained exposure to 
cow’s milk formula (4–6).

M I L K  A L L E RG E N I CI T Y  A N D  TO L E R A N CE
Heating milk causes conformational changes in milk protein 
altering its ability to induce allergic reactions (1). Approximately 
75% of children who are allergic to liquid, pasteurized milk are 
non-reactive to milk which has been baked into wheat-based 
muffin (1).

M E D I C A L LY- SU P E RV I S E D  O R A L  F O O D 
CH A L L E N G E  TO  B A K E D  M I L K

To discover if a child can tolerate BM, allergists can offer a 
medically-supervised BM oral food challenge (OFC). The child 
would eat a BM muffin over a few hours. The OFC reveals the 
child to be allergic or not allergic that very day. Children who 
tolerate BM muffins will likely outgrow their milk allergy and are 
encouraged to routinely eat BM (1). Children who are BM reac-
tive may have a severe allergic reaction (1,5).

T H E  H O M E -B A S E D  M I L K  L A D D E R
An alternative approach to introducing BM is the milk ladder. 
Milk ladders outline a home-based graded introduction of milk 
products (3). The ladder can be more accessible than waiting for 
referral and scheduling an OFC. One version of the ladder has 
four steps containing increasingly less cooked milk ingredients 
(3). If there is no existing knowledge of a child’s tolerance/re-
activity to BM, selected children are advised to start on step 1: 
extensively BM (e.g., muffin or cookie) with daily, grain-sized 
amounts that increase in quantity over days/weeks until they 
reach a serving size. After 1 to 3 months at a full serving, the 
child may advance to step 2: a grain-sized amount of waffles or 
pancakes. The third step is baked cheese and boiled milk, and the 
final stage begins with unbaked milk products such as cheese and 
pasteurized milk. If the child develops any allergic symptoms, 
they go back to the previous tolerated step for a month before 
re-attempting the higher step again.

PAT I E N T  S E L ECT I O N
If the milk ladder is initiated with no knowledge of a child’s BM 
tolerance, some will be BM allergic and therefore have a risk of 
severe reactions (1,5,7). This risk can be reduced by choosing 
low-risk children.

Age is a dominant consideration. BM ingestion can be considered 
a form of oral immunotherapy (OIT) (7). Milk ladder safety studies 
have been mainly done in the infants and preschoolers (3,8,9), 
but can be inferred from OIT studies demonstrating safety in 
preschoolers compared to older children (3,9).

Baked milk reactivity can rapidly resolve in young milk-
allergic children, especially in children under 2 years old (10,11). 
In milk-allergic children who are BM-tolerant, the first steps of 
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the ladder identify and support their BM tolerance and prevent 
total avoidance of milk products. For these children, cautious 
progression to steps 3 and 4 is low risk of a severe reaction be-
cause they will likely outgrow their allergy (1).

Overall, the home introduction of BM by a ladder has the most 
evidence for preschool-aged children (<6 years old), with well-
controlled/no asthma, no history of anaphylaxis to milk, whose 
families will follow the instructions (9). A Food Ladder Safety 
Checklist has been proposed with the mnemonic ‘the 4 A’s’, looking 
at age, asthma control, anaphylaxis history and adherence (9).

PA R E N T  P R E PA R AT I O N
Food ladders should be administered with informed consent 
and a shared decision-making model by clinicians with food 
allergy expertise (9). Counselling is required so parents un-
derstand each stage and how to treat IgE-mediated reactions 
including how to administer an epinephrine autoinjector (9). 
Parents should also be aware that if there are any co-factors that 
decrease the allergic threshold, such as excessive exercise, febrile 
illness, hot baths, an empty stomach, increased allergenic expo-
sure (i.e., pollen season), milk products should be offered with 
close monitoring (12). Follow-up every 6 months to evaluate 
safety and progress has been suggested (3,9). During follow-ups, 
a general paediatrician can optimize asthma management to en-
sure excellent asthma control (9).

CO N CLU S I O N S
Cow’s milk ladders are a home-based opportunity for dietary 
expansion and to reveal and support development of milk toler-
ance in children with low-risk milk allergies, while reducing the 
need for in-office OFCs. With more families using milk ladders, 
paediatricians play a central role in supporting these patients.
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