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Birch Pollen Allergy in Children

Role of Milk Feeding during the Fit st Birch Season of I.ife

Ui.i.A M. SAARIX'FN, MKRJA K.\|()SAARI and ALF BAC;KMA\'

Cbildren's Hospital and I lospital of .MIeigic Diseases. Helsinki L'niversilv (.entral Hospital. I lelskinki. IMnland

File efiect of exdusive breast-feeding throughout the first bircli pollen si-,ison of life was
examinecf in 59 children {om]:)aied to (i? children on tow milk formula and to 27 diildren
weaned to c()\v milk-based formula dm ing their first birch season. Fhe inianls were about 3
montiis of age in their first birth season, and alierg)' to birch pollen was e\alualed at 5 \eais
of age l)y fiistoiy and prick and provocation tests, fiieasl-feeding dirougliiuit tfie first birch
season did not prevent birth pollen allergy: a similar l;)irch allergy pre\alence ol about 10'i
was found in (bifcfren initialh' let! on human or cow milk. Instead, weaning lo cow
milk-based formula dining the first birch season seemed to protect from snbsec]tienl
development of l)iich pollen allerg\. .Analogous restilts were obtained regarding allergy lo
glass pollen. Ibis unexpected finding may l)e related to the iminuncilogical stress on tlie
young infant pro\ided by introduction of cow milk proteins at an eari\ age.

Kn mmh: liiiili pollen: brrasi milk: rnw milk: milk lormnkis: pollc-n .illi-rp',
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It has been stated that the very first birch
pollen season of life is of importance as regards
the development of subseqtient respiratory al-
lergy to birch pollen (2, II), although there
also are reports to the contrary (7, 10, 12). The
neonatal respiratory epithelitim may be unable
or less able to defend against entrance of pollen
antigens as compared to older inlants or chil-
dren, based on fmdings that children born in
spring have more birch allergy than those born
in auttimn (2) and, furthermore, that the high-
est prevalences of birch allergy have been
found among people born in years with pro-
fuse birch pollen seasons (3).

The role of human milk in the prevention of
respiratory allergy is so far uncertain, although
there is evidence that prolonged breast-feeding
protects from food allergy and atopic eczema
(9, 14). Blair (4) found that breast-leeding for
at least 8 weeks improved the long-term prog-
nosis of childhood asthma in a 20-year follow-
up. The purpose of the present study was to
find otit whether excltisive breast-leeding

throtighotit the first birch pollen season of life
would protect from stibseqtient birch pollen
allergy in a prospective follow-up from birth lo
5 years of age.

SUBjECri'S AND ME I HODS

Initially, 256 healthy tiewboin full-term iiifanis,
born at the Helsinki University ("entral Hospi-
tal cltiring the first 3 months of 1975, were
selected for the study on voluntary basis. I he
only criteria were that the baby was healthy and
had a birthweight of at least 3000 g. fhe in-
fants were seen on seven occasions dtiring lhe
fust year of life (at 0.5, I, 2, 4, fi, 9 and 12
months of age) at the Children's Hosjaital as
otitpatients by the same physician (LJ.M.S.) for
a careful history taking, physical exatiiiiiatioti,
and dietary instructions. .4 total of 237 children
completed the first-year follow-ujj. At 3 years
1 78 and at 5 years 1.53 children were re-examin-
ed (by M.K.). At every visit a caieftil histoi)' was
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laken both orally and by questionnaire, and a
physical exatiiinatioti was perlbnned,

Dii'Uiiy inslruilioris

All inlants followed a slricl dietary program
fltning the lirst yeat" of life. The inolhers were
encouraged to breast-feed for as long as pos-
sible. When the mothers no longer had enough
tiiilk the infants were weaned either to a cotri-
mercial cow milk-baseci formula or to a hotiie-
piepaied cow milk fornutla (f4). In most cases
the weaning was gtadual, partial breast-feeding
cotitintiing for a cotiple of tnonths. Solid foods
wete started at 3.5 tiionths of age according to a
sttict protocol which was similar for all itTfatTts
(14). The diet was fiee after the age of 1 year.

77;r ftr.'il birrh pollen seasun

Liircli pollen is the tnost sigtiificatit polleti aller-
geti in I'itiland and was therefore chosen for the
study. Citasses also play a role, as well as tiiitg-
wort in the late stttnmer and aututnn. Ragweed
does tiot occur in Mnland.

The polleti season of deciduous trees last iti
sotithern Finlatid frotn April 15 to May 31.
Birch (Behda) is the trtost itnpottatit of these
ttees. Alder {Ahius) atid willow (Salix) are also
tioteworthy atid deserve tnetition especially be-
caitse f)f cross-reactions with i)irch allergeti (1,
17). Aspen (Popuhix) and hazel (Cotyhis) are less
itnportatit.

The I'trst bitch pollen seasoti was tbe same for
all childreti in the stucfy. All wete botn during
tbe same 3 tiiotitbs' jjet iod iti tbc same year and
bad a tnean age of 3.0 (tatige 1.5^.5) tiiontbs
oti May 15, 1975. All tbe cbildreti were frotn
tbe LJusimaa region, most of tbem fVom tbe
neigbf)()uring towns of Helsinki, Espoo and
Vantaa. Tbese towns are approximately similar-
ly tjrbanized, with a similar stipply of bitcb
pollen,

fti 1975 tbe peak of tbe bitcli pollen counts iti
tlie Helsinki ateas occurted oti Ma)' 8, witb
1444 pollen graitis/tn-' of air. I bis represents a
"normal" bircb pollen season, fn tbe following
\'ears -7(i, -77, -78, and -79 tbe tnaximum biixb
pollen cotmts were 336, 2217, arrcf 387 grains/

m'', of:)served on May 12, 14, 18 and 26, re-
spectively, f be pollen sanrples wer-e collected
with a Hitst Burkard satnpler for outdoor air
by Dr. f'entti Sotsa, Pb.D,, Botanical frrstitttte,
Utiivetsity of f-Ielsinki,

Study group.s for Imch allergy cvahiation

B = Breast milk group (n = 59; 31 boys atid 28
girls). Infants wbose otrly soittce of milk
throtrgbout the first birch pollen season, at
least up to June 1, 1975, was breast milk,

W = Weaning group (n = 27; f2 boys and 15
girls). Infants wbo were weaned to the cow
milk-based formula during tbe birch pollen
season, i.e., tbe fbrrntila was started between
April 15 and May 3 1, 1975,

C = Cow milk group (n = 67; 35 boys and 32
girls). Infants for wbom the cow milk-based
formula was started befor-e tbe beginning of tbe
bircli pollen season, i.e,, before April 15,
1975,

Tfie study grottps did not differ in atopic
beredity (defined as atopic sytnptotns or signs
in otie parent or sibling), Tbe gr'oups were also
comparable regarding tbe occurrence of food
allergy (defined by bistory of skin eruption or
heavy vomiting after ingestion of certain foods
at bome) and atopic eczetna. The age of tbe
study groups was similar, as was the geo-
graphical origin of tbe cbildren. Also tbe sex
distribution was sitnilat. No differences cotrld
be noticed iti the exposttre to other' allergens;
domestic atiimals were found similarly in all
sttrdy groups, and tbe introdtrction age to solid
foods was strictly the satne in all cbildren,

fvrrtvv pollen allergy

We wanted to see whether corresponding re-
sults would be found in grass allergy as in birxb
allergy, tbe main topic. Tbe grass jjollen sea-
sons lasts in soutbern f<"inland fr̂ om Jtrne 15 to
August 15, and among tbe tnost cotntnon spe-
cies are Phleum, Festuca, Alopecurus, Poa, Dac-
tylts, Lolium, and Holcm, all of them eross-react-
ing witb eacb otber.
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Table 1

Birch pollen allergy in children evaluated at 5 years of age in respect to the milk-feeding regimen during the first birch pollen
season of life. B = Breast milk group, W = weaning group, and C = cow milk group (see text). Suspected birch allerg)' means

positive prick test only, or positive history only

Seasonal symptoms

Positive prick test

Verified hirch allergy

a) seasonal symptoms and

positive prick

b) seasonal symptoms, positive
prick and challenge

c) positive pi ick and

challenge

Total (a, b or c)

B
{n - 59)

7 (12 7c)*

9 (15*^)

( i

4

7 ( 1 2 % ) *

0

1

0

0

0

0

w
(n = 27)

(0%)

(4%)

(0%)

(:

10

10

,5

4

6

7

c:
n = 67)

( 1 5 % ) * *

( 1 5 % )

( 1 0 % ) *

Suspected or verified
birch allergy, total

10 ( 1 7 % ) * ( 4 % ) 15 (22 7, )**

* P < 0.10 compared to group W,
** p z 0.0,5 compared to group VV.

Table 2

Grass pollen allergy in children evaluated at 5 years of age in respect to the milk-feeding regimen during the first grass pollen
season of life. B i = breast milk group, W] = weaning group, and C) = cow milk group (see text). Suspected grass allergy-

means positive prick test only, or positive history only

Seasonal symptoms

Positive prick test

Verified gicwis allergy

(Seasonal symptoms and
positive prick)

SiLspected or verified
grass allergy, total

(n = 42)
w,

(« = 15)

(7%) (0%)

(12%) (13%)

3 (7%) (0 7,)

5 (12%)

(;i = 96)

( 4 % )

(9%)

( 4 % )

(9%)

Study groups for grass allergy evaluation

B, = Breast milk group (n = 42), Infants whose W, = Weaning group {n = 15), Infants wbo
only source of milk was breast milk throughout were weaned to tbe cow milk-based formula
the first grass pollen season of life, up to August during the grass pollen season between June 15
15, 1975, and August 15, 1975,
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MONTH 1975

BIRCH
ALLERGIC

GRASS
ALLERGIC

weaned /month
in total

1

•

10

2

H

22

3

•

24

4

:

5

•

19 19

6

A

7

•s

8

\ 11 10

9

15

10

• \

8

11 -

•

11

I he (aiendar month of wcatiing (o cow inilk-l)a.sed fonmila of childien witii symptomatic allergy to bitch pollen (;; = I 7) or
grass pollen (N = 7) evaluated at ,") years ol age. Shaded areas indicate the pollen .season.s in southern iMnlaiul. liiith season:
A|)ril 15 to Ma\ 31; giass s(;ason: [utu- 1.5 to August 15. Solid circles indicate individual children.

C.I = Cow milk group (n = 9(i), Infants for
wbotn tbe cow tnilk-based formula was started
befotc tbe beginniitg of tbe grass pollen seasoti,
i,e.. befote June 15, 1975.

Symptoms of re.spiratory pollen allergy

Symptotns of respiratoiy pollen allergy were
deftned as 1) seasotial conjunctival redness, it-
cbing and tearing, and/or 2) seasonal nasal ob-
structioti, rbinorrhea, congestion, and recurrent
sneezing, and/or 3) seasonal wfieezitig attacks,
during the respective pollen season in f or tnore
years. The infortnation was obtained by a cate-
ftil bistory taken frotn tbe motbers.

Laboratory methods

Skiti prick tests were perfortned at 5 years of
age witb allergen exttacts frotii Allergologisk
Laboratoriutn (Ck)petibagen, Detitnark): 1 HEP
(bistatnitie equivaletit prick) bircli (Betula verru-
co.sa) pollen, 1 HEP titnotby (Phleum fmitense)
pollen, and 1:100 (w/v) tneadow fescue (Festuca
etatnn) pollen, A wbeal diameter of at least balf
of tbat giveti by a pt ick test witb bistatnine 5,43
tntnol (solution of 1 g/1 of bistamine dihydro-
cblot ide) was defined as a positive reaction,

Cbildren witb positive prick tests to bircli
pollen wete given als(j cotijunctival. and wben

tiegative, nasal ptovocatioti test witb bircli pol-
len extracts.

Statistical methods

Tbe cbi-square test was used in tbe statistical
analy,ses.

RESULTS

Tbe breast tnilk gtoup (B) atid tbc cow tnilk
grotip (C) did not differ in tbe occurrence of
birch pollen allergy at 5 years of age. Verified
bircb pollen allergy was foutid in these gtottps
it! 12 9? and 10%, and sttspected or verified
birch pollen allergy in a total of 17% atid 22%,
respectively (Table 1).

Uticxpectedly, in tbe weatiing group (W)
thet e was no child with verified or symptomatic
bircb pollen allergy and only otie with a positive
prick test. The significances of the differetices
when cotnpared to groups B and C varied
between P < 0.10 and P < 0.05 (Table 1).

Tbe finding was sitnilar witb regard to aller-
gy to gtass pollen. Verified grass allergy occur-
red in 7%, in group B, and in 4%- iti group C,,
but not at all in groitp W, (Fable 2).
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For tbe cbildteti witb sytnptottiatic pollen

allergy at 5 years of age tbe caletidar tiiotub of

weatiitig to cow ttiilk-based fortnula is exatniti-

ed separately for tbe bircb alletgic atid the

grass alletgic childten (Fig. 1). No child weaned

duritig a specific poUeti season developed

sytnptotnatic allergy to that type of pollen prior

to 5 years of age. Fbere were three itifants

bteast-fed thtough tbe bitcb polleti season atid

weatied during the grass season. These infants

later developed birch allergy but tiot gtass al-

lergy (Fig. 1). On tbe otber band, two otber

infatits weatied dttt itig the bitch season atid fed

on cow tnilk lottnula dinitig the followitig grass

season developed gtass allergy but tiot bitch

allergy (Fig. I). Tbe finding is logical, altbough

hard to evahtate statistically.

We also checked tbat group W did not con-

tain fewer atopic childteti than tbe other

groups. In groups B, W and C, evaluated ftotn

birth to 5 yeats of age, atopic eczetna bad

occurred in 24%, 30% and 34%, respectively,

and a histoty of food allergy in 29%, 37% and

36 %s respectively.

DISCUSSION

Fhe tesults itidicate that exclusive bteast-feed-

ing thtoughout the first bircb pollen seasoti of

life does not protect tVotn subsequetit develop-

tnent of allergy to bitch pollen; sitnilar pte-

valences of liitch alletgy wete foutid iti the

breast milk and cow milk gtoups at 5 yeats of

age.

Prolonged breast-feeditig is ptopbylactic for

atopic disease as tegards eczetna and food allet-

gy (14), presutnably because butnati tnilk pro-

tects the gastroititestitial tract frotn tbe etitratice

of foreigti antigens, I be presetit data suggest

tbat tbe tespitatory tract does not have sitnilar

protection. Furthertnote, the gasttointestinal

tract tnigbt not be of tnajor itnportatice as ati

invasion tottte for polleti antigens, because

buman tnilk protects agaitist food allergy but

not pollen allergy. It is also possible that tbe

very fitst polleti seasoti of life is tiot of so gteat

itnportance in the developtnenl of pollen allet gy

as has been claitned (2, 1 1),

Altbottgb our otigitial aitii to fltid protectioti

from polleti allergy by bteast-feeditig bad a

negative tesult, the data unexpected!)' sttggested

atiotber finditig: symptotnatic or verified Ijitcli

polleti allergy did not occur in cbildteti wbo

were weatied duritig tbeir fitst bircb seasoti to

cow tnilk-based fot tnttla.

We pritnarily questiotied wbetber tbe fitiditig

cottld be trtie, Tbe statistical significances of tbe

differetices were tnargitial (Fable 1). sitice tbe

weatiitig group was relatively stnall, atid the

ptevaletices of fiircb allergy iti gt oups B atid ('

wete not high. Possibility of bias was seatcbed

for vety carefully, but tbere was no itidtcatioti of

what coitld have infltieticed the testtlts, Fbe

study giottps did tiot differ iti age. sex, atopic

beredity, geograpbical atea of living (supply of

polleti), or exposure to otber allergetis (solid

food introductioti, dotnestic atiitnals). Flic stud)'

was blitid; tbe pbysiciati (IVI,f<,,) wbo exatiiitied

tbe childteti at 5 yeats of age atid took the

history frotn the tnotbets, did tiot ktiow abottt

tbe initial tnilk feeding, tior did tbe allergy-

traitied tiurse wbo perfortned tbe prick tests.

We are aware that bircli allergy cati also appear

after 5 years of age, Lotig-tertn fbllow-ttp is

needed to see wbetber tbe sttggested effect of

weanitig dttritig pollen season will be of preven-

tive or only a postpotiitig tiatute,

Iti order to fitici additiotial sitpport for the

potetitial betiefit of weanitig duritig tbe fitst

pollen seasoti of life, we exatnitied wbetber a

sitnilar pbetiotnetion coitld be found tegarditig

gtass allergy. New stttdy grottps B,, W, and (',

were selected atid evalttated for grass alletg)'.

The finditig was sitnilat: tio child weaned dttr-

ing the gtass pollen season bad developed

symptotnatic grass alletgy. Furthet tnote, there

were tbtee cbildren witb sytnptotnatic allergy

to bitch but not gtass, weaned during tbe grass

seasoti, and two childteti alletgic to giass bitt

tiot to bitch, weaned dttritig tbe bitch .seasoti

(Fig. 1). Weatiing dtttitig tbe tespective polleti

seasoti seetned to ptevetit sytnptotnatic polleti

alletgy, btit not totally tbe prick-positivity

alotie. Fbe testtlts for grass alletgy, although

tiot statistically signiflcatit as such, sitpported

tbe bitcb alletgy finditigs. Accotditigly, weati-

ing to cow tnilk-based fortnula during tbe first
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