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Immediate Adverse Reactions
to Subcutaneous Allergen Specific

Immunotherapy in Respiratory Allergies

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Al ler gen im mu not he rapy has be en used in the ma na ge ment of al ler gic di se -
a ses for ne arly a hun dred ye ars; ho we ver, its short term si de-ef fects can ef fect the de ci si on of star ting
the the rapy. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: This study is a ret ros pec ti ve eva lu a ti on of the im me di a te lo cal and
syste mic re ac ti ons se en in the ca ses who we re gi ven im mu not he rapy bet we en March 1997 and Sep-
tem ber 2008 in the Ege Uni ver sity Fa culty of Me di ci ne, De part ment of Pe di at ric Al lergy and Pul mo -
no logy. RRee  ssuullttss:: The 541 pa ti ents had ages ran ging from 6 to 18 ye ars. 64.3% (n= 348) of the pa ti ents
we re ha ving cal ci um phosp ha te-ad sor bed al ler gen vac ci nes, whi le 35.7% (n= 193) we re ha ving alu-
mi ni um hydro xi de ad sor bed vac ci nes. Of the pa ti ents, 229 pa ti ents had al ler gic rhi ni tis (42.3%), 161
had ast hma (29.7%), and 151 had both ast hma and al ler gic rhi ni tis (27.9%). To tally, 28.374 in jec ti ons
we re gi ven to the pa ti ents.  In 4.6% (n=1310) of the in jec ti ons im me di a te re ac ti ons we re de tec ted; 74%
(n= 970) of them we re ob ser ved du ring the bu ild-up the rapy (p< 0.01), and 81.6% (n= 1069) of the re-
ac ti ons we re de tec ted in the pa ti ents who we re re ce i ving cal ci um phosp ha te-ad sor bed vac ci nes (p<
0.01). The re was no sta tis ti cally sig ni fi cant dif fe ren ce in the im me di a te re ac ti on ra tes of the sub jects
when com pa ring the al ler gens in the vac ci nes or the di ag no sis of the pa ti ents. The fre qu ency of sys-
te mic re ac ti ons was 0.04% (n= 13); most of the se re ac ti ons we re de tec ted du ring the bu ild-up the rapy
and in pa ti ents with ast hma + al ler gic rhi ni tis. With early term in ter ven ti ons, the symptoms of all pa-
ti ents im pro ved in a short ti me. CCoonncc  lluu  ssii  oonn:: In conc lu si on, most of the immediate reactions to im-
munotherapy are local and the systemic ones are controllable through early treatment; so that
sub cu ta ne o us im mu not he rapy is a sa fe tre at ment mo da lity when it is used for ap prop ri a te in di ca ti ons
by ex pe ri en ced staff. 

KKeeyy  WWoorrddss::  Al ler gens; im mu not he rapy; child; ad ver se ef fects     

ÖÖZZEETT  AAmmaaçç::  Al ler jen im mu no te ra pi, al ler jik has ta lık la rın te da vi sin de yüz yıl lar dır kul la nıl mak ta -
dır; an cak bu te da vi mo de li nin er ken dö nem yan et ki le ri, te da vi ye baş la ma ka ra rı nı et ki le ye bil -
mek te dir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma da, Ege Üni ver si te si Tıp Fa kül te si Ço cuk Sağ lı ğı ve
Has ta lık la rı AD So lu num-Aller ji BD ta ra fın ca Mart 1997-Ey lül 2008 ta rih le ri ara sı im mu no te ra pi
uy gu la nan has ta lar da gö rü len er ken dö nem lo kal ve sis te mik yan et ki ler ret ros pek tif ola rak de ğer -
len di ril miş tir. BBuull  gguu  llaarr::  541 ol gu nun yaş la rı 6-18 yıl ara sın da de ğiş mek tey di. Has ta la rın %64.3’ü (n=
348) kal si yum fos fat, %35.7’si (n= 193) alü min yum hid rok sit em di ril miş ürün ile aşı lan mak tay dı. Ol -
gu la rın %42.3’ü (n= 229) al ler jik ri nit, %29.7’si (n= 161) as tım, %27.9’u (n= 151) as tım + al ler jik ri -
nit ta nı la rıy la iz len mek tey di. Top lam 28.374 en jek si yo nun %4.6’sın da (n= 1310) er ken dö nem
re ak si yon ol du ğu, bun la rın %74’ünün (n= 970) baş lan gıç te da vi sin de, %81.6’sı nın (n= 340) ise kal -
si yum fos fat lı aşı da gö rül dü ğü sap tan dı (p< 0.01). Aşı lar da bu lu nan al ler jen le re ve ya has ta la rın ta -
nı la rı na gö re de ğer len di ril di ğin de, er ken dö nem re ak si yon gö rül me sık lı ğı ara sın da an lam lı bir fark
ol ma dı ğı göz len di. On üç en jek si yon da (%0.04) sis te mik re ak si yo nun ol du ğu, özel lik le baş lan gıç
te da vi sin de ve as tım + al ler jik ri nit ta nı sıy la iz len mek te olan ol gu lar da bu tip re ak si yon la rın da ha
faz la oluş tu ğu gö rül dü. Er ken dö nem mü da ha le ile bü tün ol gu lar da ki semp tom lar kı sa sü re de ge ri -
le di. SSoo  nnuuçç::  İmmu no te ra pi ye bağ lı ge li şen er ken dö nem re ak si yon la rın ço ğu lo kal dü zey de kal mak -
ta, sis te mik olan lar ise er ken mü da ha le ile kon trol al tı na alı na bil mek te dir. Bu ne den le, sub ku tan
im mu no te ra pi, de ne yim li ekip ler ce prog ram lan dı ğın da ve dok tor kon tro lün de doğ ru en di kas yon -
lar la ya pıl dı ğın da gü ven li bir te da vi se çe ne ği ola rak kar şı mı za çık mak ta dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Aller jen ler; im mü no te ra pi; ço cuk; is ten me yen et ki ler  
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l ler gen im mu not he rapy is a the ra pe u tic
pro ce du re shown to be ef fec ti ve for al ler gic
pa ti ents, but its short and long-term si de

ef fects can ef fect the de ci si on of star ting the the r-
apy. Im mu not he rapy (or de sen si ti za ti on) com pri -
ses the gra du al ad mi nis tra ti on of in cre a sing
amo unts of al ler gen to an in di vi du al with al ler gic
di se a se for in du cing im mu no lo gic to le ran ce. Sub-
cu ta ne o us in jec ti on im mu not he rapy (SCIT) is the
es tab lis hed and mostly used form of this tre at ment.
Alt ho ugh the evi den ce sup por ting the sa fety and
ef fi cacy is mo dest, im mu not he rapy can al so be ad-
mi nis te red orally or sub lin gu ally.1 In 1911, in jec ti -
on im mu not he rapy was in tro du ced for the
tre at ment of se a so nal al ler gic rhi ni tis, and by 1925
suc cess ful tre at ment of ast hma using im mu not he -
rapy was re por ted by se ve ral re se arch gro ups; the
ini ti al ra ti o na le was to im mu ni ze pa ti ents aga inst
the ef fects of “pol len to xi n”.1,2 Many dif fe rent exp -
la na ti ons for the ef fects of the tre at ment ha ve be -
en pro po sed over the last 70 ye ars, inc lu ding an
in cre a se in IgG “bloc king an ti bo di e s“, the ge ne ra -
ti on of re gu la tory T-cells, im mu ne de vi a ti on from
the TH2 to TH1 phe noty pe, and the pro duc ti on of
so me form of T-cell to le ran ce.3-7

Ad mi nis te ring in jec ti ons of al ler gens to an al-
ler gic pa ti ent al ways car ri es the risk of in du cing an
ad ver se re ac ti on. Alt ho ugh mi nor re ac ti ons are
much mo re com mon, syste mic re ac ti ons are al so
re por ted in pa ti ents who re ce i ve SCIT ac cor ding to
stan dard sche du les.8,9 In ra pid rush pro to cols, hig -
her ra tes of syste mic re ac ti ons are ob ser ved. Se ve -
re anaph yla xis to im mu not he rapy is re por ted
ra rely; most se ve re re ac ti ons in vol ve clas si cal ana-
ph yla xis with hi ves, lary nge al ede ma, bronc hos -
pasm, and/or hypo ten si on. Ne ar fa tal re ac ti ons
oc cur at a ra te of ap pro xi ma tely fi ve per mil li on in-
jec ti ons.10

Al ler gen vac ci nes are gro u ped as aqu e o us non-
s tan dar di zed ex tracts, aqu e o us stan dar di zed ex-
tracts, de pot ex tracts, or mo di fi ed ex tracts.
Aqu e o us ex tracts are ef fec ti ve, es pe ci ally when
stan dar di zed, but may ex po se pa ti ents to a hig her
ra te of syste mic re ac ti ons. Com pa red to aqu e o us
ex tracts, de pot ex tracts ha ve lo wer ra tes of ad ver -
se re ac ti ons; the al ler gen is ad sor bed to car ri ers

such as alu mi num hydro xi de, tyro si ne, or cal ci um
phosp ha te, which al low slow re le a se.11,12 Pri mary
aim of this study is to de ter mi ne the fre qu ency of
im me di a te lo cal and syste mic re ac ti ons to al ler gen
im mu not he rapy with de pot ex tracts in pa ti ents
with al ler gic ast hma and al ler gic rhi ni tis, se con -
dary aims of the study are a) to com pa re ad ver se
re ac ti on ra tes of cal ci um phosp ha te and alu mi -
num-hydro xi de ad sor bed ex tracts, b) to analy ze the
ef fect of the type of di se a se, the type of al ler gen,
and the pha se of tre at ment on the fre qu ency of im-
me di a te ad ver se re ac ti ons.

MA TE RI AL AND MET HODS
Pe di at ric al ler gic rhi ni tis and ast hma pa ti ents aged
from 6 to 18 ye ars with a spe ci fic IgE-me di a ted
sen si ti za ti on to one or mo re ae ro al ler gens and who
we re tre a ted with sub cu ta neo us in jec ti on im mu -
not he rapy (SCIT) bet we en March 1997 and Sep-
tem ber 2008 in the Ege Uni ver sity Fa culty of
Me di ci ne, De part ment of Pe di at rics, Di vi si on of
Pe di at ric Al lergy and Pul mo no logy we re en rol led
to the study. Pa ti ents we re eva lu a ted by me di cal
his tory, cli ni cal exa mi na ti on, and skin-prick test
with com mon al ler gens. For the di ag no sis of al ler -
gic rhi ni tis, a sympto ma tic pe ri od of at le ast 4 we -
eks du ring the ye ar, with at le ast two of the
fol lo wing we re re qu i red: wa tery rhi nor he a, bloc -
ked no se, itchy no se, sne e zing or night co ugh as
spe ci fi ed in the ARI A cri te ri a (aal ler gic rrhi ni tis and
its iim pact of aast hma) for per sis tent rhi ni tis.5,7,13 For
the di ag no sis of ast hma, a pre vi o us di ag no sis of ast -
hma with pro of of re ver si bi lity on pul mo nary func-
ti on tests and res pon se to bronc ho di la tors was
ac cep tab le.

Bi o lo gi cally stan dar di zed ex tracts in de pot
(ad sor bed in alu mi num hydro xi de or cal ci um
phosp ha te) com mer ci ally ava i lab le in Tur key, we -
re used. Al ler gen ex tracts in the con ven ti o nal
sche du le we re supp li ed by thre e dif fe rent la bo ra -
to ri es; ALK-Abellò (Mad rid, Spa in), Al ler gop har -
ma (Re in beck, Ger many) and Stal ler ge nes (An tony
Ce dex, Fran ce). Pa ti ents we re di vi ded in to two
gro ups; 1) Gro up 1: pa ti ents re ce i ving cal ci um
phosp ha te ad sor bed al ler gen ex tracts (ALK-Abellò
and Stal ler ge nes), 2) Gro up 2: pa ti ents re ce i ving



alu mi num hydro xi de ad sor bed ex tracts (Al ler gop -
har ma). Writ ten in for med con sents we re ob ta i ned
from all pa ti ents be fo re the ini ti a ti on of im mu -
not he rapy, and the gu i de li nes we re fol lo wed to
mo ni tor pa ti ents du ring al ler gen ex tract in jec ti -
on.13 An ti his ta mi ne pre me di ca ti on was not used as
a ro u ti ne to in cre a se sa fety of al ler gen-spe ci fic
sub cu ta ne o us in jec ti on im mu not he rapy. The ini ti -
al do se of im mu not he rapy was 0.1 ml of 100
SQ/ml(ALK-Abellò) or 0.1 ml of 0.01 IR/ml (Stal-
ler gens) for cal ci um phosp ha te ad sor bed al ler gen
ex tracts and 0.2 ml of 5 TU/ml for alu mi num hy-
dro xi de ad sor bed ex tracts. Do sa ges we re in cre a sed
we ekly, the usu al ma xi mum do se was 0.8 ml of
100.000 SQ/ml or 10 IR/ml for cal ci um phosp ha te
ad sor bed al ler gen ex tracts, and 1 ml of 5000TU/ml
for alu mi num hydro xi de ad sor bed ex tracts. On ce
the pa ti ent re ac hed the ma in te nan ce do se or the
ma xi mum do se to le ra ted, the in jec ti on sche du le
was chan ged to every two, and then to every fo ur
we eks. Pa ti ents we re ob ser ved in the out pa ti ent
cli nic for thirty mi nu tes af ter in jec ti on. Im me di a -
te lo cal and syste mic re ac ti ons we re re cor ded.

Im me di a te ad ver se re ac ti ons we re as ses sed for
pre sen ce of hype re mi a, in du ra ti on, lo cal itc hing,
pa in, ge ne ra li zed pru ri tus, fe e ling of asph yxi a ti on,
tigh tness of the chest, bur ning sen sa ti on of thro at,
diz zi ness, itchy wa te ring eyes, sne e zing, na sal con-
ges ti on, rhi norr he a, ur ti ca ri a, an gi o e de ma, co ugh,
whe e zing, stri dor, ab do mi nal pa in, hypo ten si on,
and tach ycar di a. The EA A CI po si ti on pa per on im-
mu not he rapy gra des the re ac ti ons as gra de 1 (lo cal
re ac ti ons), gra de 2 (mild syste mic symptoms), gra -
de 3 (ast hma, lary nge al ede ma res pon ding to tre at -
ment) and gra de 4 (anaph ylac tic shock, po or
res pon se to tre at ment).13

Gro ups we re analy zed ac cor ding to the num-
ber of lo cal and syste mic re ac ti ons and the ef fect of
the type of al ler gic di se a se (al ler gic rhi ni tis and/or
ast hma), type of al ler gen sen si ti vity (dust mi te or
grass pol len), and pha se of im mu not he rapy (bu il -
dup-ini ti al or ma in te nan ce).

Sta tis ti cal analy ses we re per for med using
“SPSS (Sta tis ti cal Pac ka ge for So ci al Sci en ces) 16.0
for Win dow s” soft wa re. The t-test, one-way ANO -
VA test, and chi-squ a re test we re used to eva lu a te

the da ta and p< 0.05 was ac cep ted as sta tis ti cally
sig ni fi cant.

RE SULTS
The 541 pa ti ents (66.7% ma le, 33.3% fe ma le) had
ages ran ging from 6 to 18 (11.58 ± 3.21) ye ars.
64.3% (n= 348) of the pa ti ents we re re ce i ving cal-
ci um phosp ha te-ad sor bed al ler gen vac ci nes, whi le
35.7% (n= 193) we re re ce i ving alu mi num-hydro -
xi de-ad sor bed vac ci nes. Of the pa ti ents, 229
(42.3%) had al ler gic rhi ni tis, 161 (29.7%) had ast -
hma, and 151 (27.9%) had both ast hma and al ler gic
rhi ni tis (Tab le 1). To tally, 28,374 in jec ti ons we re
ad mi nis te red to the pa ti ents; 61.6% (n= 17,479) of
the se in jec ti ons we re per for med in the cal ci um
phosp ha te gro up. In 54.3% (n= 295) of the pa ti ents
and 4.6% (n= 1310) of the in jec ti ons, im me di a te ad-
ver se re ac ti ons we re de tec ted; 74% (n= 970) of
them we re ob ser ved du ring the bu ild-up the rapy,
and 81.6% (n= 1.069) of the re ac ti ons we re de tec -
ted in the pa ti ents who we re re ce i ving cal ci um
phosp ha te ad sor bed vac ci nes (p< 0.01) (Tab le 2, 3).
The re was no sta tis ti cally sig ni fi cant dif fe ren ce in
the im me di a te ad ver se re ac ti on ra tes of the pa ti -
ents when com pa ring the al ler gens in the ex tracts
or the di ag no sis of the pa ti ents. The fre qu ency of
syste mic re ac ti ons was 0.04% (n= 13); most of the -
se re ac ti ons we re de tec ted du ring the bu ild-up the -
rapy and in pa ti ents with ast hma + al ler gic rhi ni tis.
Fo ur pa ti ents had bronc hos pasm, 3 had ur ti ca ri a, 3
had diz zi ness, 1 had bur ning sen sa ti on of thro at,
and 1 sub ject had anaph ylac tic shock (Tab le 4).
With early term in ter ven ti ons, the symptoms of all
pa ti ents im pro ved in a short ti me.

DIS CUS SI ON
All along, im mu not he rapy is the sub cu ta ne o -
us/sub lin gu al ad mi nis tra ti on of an al ler gen vac ci -
ne, be gin ning with a very di lu te con cen tra ti on and
gra du ally in cre a sing the do se on a we ekly or bi-we -
ekly ba sis (bu ild-up pha se), fi nally re ac hing a ma -
in te nan ce do se that is con ti nu ed for 5 ye ars or
mo re. In the li te ra tu re to da te, SCIT is re por ted as
ef fec ti ve to tre at al ler gic rhi ni tis, al ler gic ast hma,
and hyme nop te ra hyper sen si ti vity.14-16 Un li ke
phar ma cot he rapy, SCIT tar gets the un derl ying ca -
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u se of the di se a se, and be ca u se im mu not he rapy tar-
gets in di vi du als with se ve re di se a se, ad mi nis tra ti on
of the se al ler gen vac ci nes can ca u se ad ver se, al ler -
gic re ac ti ons and even de ath.14 Ad ver se syste mic
re ac ti ons se en du e to al ler gen im mu not he rapy are
ma jor prob lems for both pa ti ents and cli ni ci ans.

Des pi te many pre ven ti ve me a su res aga inst such re-
ac ti ons (pre me di ca ti ons, etc.), the re is no pro ven
pre dic ti ve fac tor for the ap pe a ran ce, type and se -
ve rity of re ac ti ons.15 Re se arc hes ha ve eva lu a ted ad-
ver se re ac ti ons, se e king to de ter mi ne the
fre qu ency, type, se ve rity, and risk fac tors as so ci a -

TABLE 1: Characteristics of the patients.

Group 1(CaPO4) Group 2 (Al OH)

(n=348) (n=193) Total

(n) (%) (n) (%) (n) (%)

Gender Male 235 (67.5%) 126 (65.3%) 361 (66.6%)

Female 113 (32.4%) 67 (34.7%) 180 (33.3%)

Diagnosis Asthma 114 (32.7%) 47 (24.3%) 161 (29.7%)

Allergic rhinitis 154 (44.2%) 75 (38.8%) 229 (42.3%)

Asthma + Allergic rhinitis 80 (22.9%) 71 (36.8%) 151 (27.9%)

Type of the allergen Grass pollen 255 (73.2%) 145 (75.1%) 400 (73.9%)

Dust mite 75 (21.5%) 42 (21.8%) 117 (21.6%)

Grass pollen + Dust mite 18 (5.1%) 6 (3.1%) 24 (0.4%)

TABLE 3: Distribution of the immediate adverse reactions according to the type of allergen.

Number of Number of Local itching Hyperemia Hyperemia +Induration+ Systemic 

injections (n) reactions (n) (n) (n) Local itching (n) reaction (n)

Group 1 Grass pollen 12865 757 (5.8%) 43 (0.3%) 19 (0.14%) 690 (5.3%) 5 (0.04%)

Dust mite 3706 257 (6.9%) 6 (0.16%) 8 (0.22%) 241 (6.5%) 2 (0.05%)

Grass pollen + Dust mite 908 55 (6.0%) 2 (0.02%) 6 (0.06%) 47 (5.1%) 0 (0.0%)

Group 2 Grass pollen 8291 162 (1.9%) 18 (0.2%) 3 (0.04%) 137 (1.6%) 4 (0.05%)

Dust mite 2299 55 (2.3%) 20 (0.8%) 0 (0.0%) 33 (1.4%) 2 (0.08%)

Grass pollen + Dust mite 305 24 (7.8%) 0 (0.0%) 0 (0.0%) 24 (7.8%) 0 (0.0%)

Total Grass pollen 21156 919 (4.3%) 61 (0.3%) 22 (0.1%) 827 (3.9%) 9 (0.05%)

Dust mite 6005 312 (5.1%) 26 (0.4%) 8 (0.1%) 274 (4.5%) 4 (0.07%)

Grass pollen + Dust mite 1213 79 (6.5%) 2 (0.2%) 6 (0.5%) 71 (5.8%) 0 (0.0%)

TABLE 2: Distribution of the patients with immediate local reactions (grade 1) according 
to the types of allergic disease and allergen. 

Build-up therapy Maintenance therapy

Number of injections Number of local reactions Number of injections Number of local reactions

(n) (n) (%) (n) (n) (%)

Asthma 4497 286 (6.3%) 4766 104 (2.1%)

Allergic rhinitis 5387 412 (7.6%) 6086 140 (2.3%)

Asthma + Allergic rhinitis 3745 272 (7.2%) 3893 96 (2.4%)

Grass polen 10544 659 (6.2%) 10612 260 (2.4%)

Dust mite 2552 241 (9.4%) 3453 71  (2.0%)

Grass pollen + Dust mite 533 70  (13%) 680 9 (1.3%)

Total 13629 970 (7.1%) 14745 340 (2.3%)



ted with sub cu ta ne o us im mu not he rapy.14-18 This
study is one of lar gest ever con duc ted in the pe di -
at ric pa ti ent po pu la ti on which eva lu a tes the ad ver -
se re ac ti ons of sub cu ta ne o us im mu not he rapy.  

So me of the lo cal re ac ti ons, li ke lo cal swel ling
at the si te of an al ler gen vac ci ne in jec ti on, are com-
mon and do es not re qu i re spe ci fic the rapy or ad-
just ment in do sing. Ho we ver, syste mic re ac ti ons
in vol ving or gan-spe ci fic systems dis tant from the
in jec ti on si te can be po ten ti ally se ri o us, ran ging
from rhi norr he a to se ve re ast hma and anaph ylac tic
shock. The ra te of ad ver se re ac ti ons de pends on a
va ri ety of fac tors, inc lu ding deg re e of al ler gic sen-
si ti vity, the do se sche du le, the al ler gen vac ci ne and
for mu la ti on and the pre sen ce of ast hma.14

A re vi ew of thirty-eight sub cu ta ne o us im mu -
not he rapy stu di es using in ha lant al ler gens, de mon-
s tra ted that the re ac ti on ra tes in cre a se as the
im mu not he rapy sche du le is ac ce le ra ted and when
high or op ti mal do se re gi mens (as so ci a ted with ef-
fi cacy) are used in highly sen si ti ve pa ti ents.14,19 Nel-
son et al.20 re por ted 4% lo cal re ac ti ons in a study
using pol len ex tracts for spe ci fic im mu not he rapy.
The pa ti ents who re ce i ved grass pol len im mu not -
he rapy in our study, which has cle arly a big samp -
le si ze for a pe di at ric study, had si mi lar ra tes of
lo cal re ac ti ons (4.3%). In pa ti ents re ce i ving dust
mi te im mu not he rapy, lo cal re ac ti on ra te was de-
tec ted as 5.2%. In both gro ups, most of the re ac ti -
ons we re ob ser ved du ring the bu ild-up pe ri od,
which was sta tis ti cally sig ni fi cant (p< 0.01).

Cal ci um phosp ha te and alu mi num hydro xi de
ha ve be en used for many ye ars as im mu no lo gi cal

ad ju vants for al ler gen vac ci nes. The ef fi cacy and
ad ver se ef fects of the se im mu no lo gi cal ad ju vants
ha ve be en com pa red in many stu di es, and in most
of the se stu di es cal ci um phosp ha te ad sor bed ex-
tracts we re cla i med to in du ce less lo cal re ac ti -
ons.21-27 Ho we ver, ac cor ding to our study,
im me di a te ad ver se re ac ti ons we re ob ser ved sta tis -
ti cally sig ni fi cantly hig her in the cal ci um phosp -
ha te gro up (p< 0.01).

The most com mon risk fac tors for fa tal syste -
mic re ac ti ons to al ler gen im mu not he rapy inc lu de:
his tory of ast hma, in cre a sing al ler gen do se, high al-
ler gen sen si ti vity, his tory of pre vi o us syste mic re-
ac ti on, in jec ti on du ring an ac ti ve al ler gen se a son,
new (fresh) ex tracts, β-bloc ker the rapy.28 The use
of in cre a singly po tent and pu ri fi ed ex tracts and ad-
mi nis tra ti on sche du les ai med at ac hi e ving the hig -
hest to le ra ted do se qu ickly in cre a ses the risk of
se ve re, so me ti mes fa tal, ad ver se re ac ti ons.29 Loc key
et al.30 de mons tra ted that in most ca ses the se ve re
ad ver se re ac ti ons we re du e to avo i dab le tech ni cal
er rors such as in cor rect pres crip ti ons, in cor rect do -
ses, mis matc hed vi als, ad mi nis tra ti on to sympto -
ma tic pa ti ents, lack of ap prop ri a te su per vi si on, and
lack of cri ti cal ca re equ ip ment. The in ci den ce of fa -
tal syste mic re ac ti ons has be en re por ted as one in
two mil li on in jec ti ons. The ra te of non fa tal ad ver -
se re ac ti ons va ri es from 0.05 to 3.2% (ave ra ge
0.5%).19,31,32 The fre qu ency of syste mic re ac ti ons in
our study was 0.04%, which was lo wer than the
stu di es re por ted in the me di cal li te ra tu re to da te.
Va ri a bi lity of ra tes of syste mic re ac ti ons to sub cu -
ta ne o us in jec ti on im mu not he rapy is be ca u se of dif-
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TABLE 4: Distribution of immediate systemic adverse reactions according to the type of allergic disease.

Systemic reactions (n) Type of systemic reaction

Group 1 Asthma 2 Dizziness, anaphylaxis

Allergic rhinitis 1 Burning sensation of throat

Asthma + Allergic rhinitis 4 Bronchospasm (2), urticaria, dizziness

Group 2 Asthma 1 Bronchospasm 

Allergic rhinitis 2 Urticaria, dizziness

Asthma + Allergic rhinitis 3 Bronchospasm, urticaria (2)

Total Asthma 3

Allergic rhinitis 3

Asthma + Allergic rhinitis 7



fe ren ces in al ler gen vac ci nes and tre at ment pro to -
cols. Furt her mo re, in jec ti ons by ge ne ral prac ti ti o -
ners or inex pe ri en ced physi ci ans may al ter the
in ci den ce of ad ver se re ac ti ons in the se stu di es. In
our study, all in jec ti ons we re ad mi nis te red by ex-
pe ri en ced staff in the cli nic un der our di rect ob ser-
va ti on.

In a study from a mul tip le physi ci an of fi ce gro -
up, da ta we re ob ta i ned from 4578 pa ti ents re ce i -
ving sub cu ta ne o us im mu not he rapy over one ye ar;
the syste mic re ac ti on ra te was one per 1600 pa ti -
ent vi sits, or one per 47 pa ti ents, when re ce i ving
full con cen tra ti on ma in te nan ce in jec ti ons. This ra -
te was sig ni fi cantly hig her du ring the bu ild-up
pha se, one per 32 pa ti ents. Twel ve ca ses we re se ve -
re in vol ving hypo ten si on or res pi ra tory dis tress.
Twenty-eight of the 98 pa ti ents with syste mic re-
ac ti ons had the on set of the ir re ac ti on mo re than
30 mi nu tes af ter the in jec ti on, no ne in vol ving hy-
po ten si on.32 In a re port from Eu ro pe on non fa tal
re ac ti ons to SCIT in 4600 pa ti ents re ce i ving alu mi -
ni um hydro xi de ad sor bed vac ci nes from va ri o us
ma nu fac tu rers, the re we re 115 syste mic re ac ti ons
(5.2% of pa ti ents and 0.06% of in jec ti ons) from
1981 to 1990 and 26 syste mic re ac ti ons over the
next de ca de (1.08% of pa ti ents and 0.01% of in jec -
ti ons). The lat ter pe ri od, 1991-2000, was as so ci a ted
with fe wer syste mic re ac ti ons, par ti cu larly tho se
ma ni fes ted as ast hma and ur ti ca ri a. In ne it her pe-
ri od we re the re any fa ta li ti es.8

Two sur veys was con duc ted by AA A A -
I (Ame ri can Aca demy of Al lergy, Ast hma and Im-
mu no logy), one from 1985 to 1989 and the ot her
from 1990 to 2001, and the re se arc hes de tec ted 17
fa ta li ti es in each of the sur veys. Mo re than 75% of
the ca ses we re ast hma tic pa ti ents, half we re on bu -
ild-up the rapy, and mo re than 80% had on set of
symptoms wit hin 30 mi nu tes of the ir in jec ti ons. An

ex ten si on of the 1990-2001 sur vey fo cu sed on re-
ports of ne ar fa tal re ac ti ons, de fi ned as se ve re res-
pi ra tory com pro mi se, hypo ten si on, or both
re qu i ring emer gency epi nep hri ne tre at ment; ma -
in te nan ce do sing was in vol ved in 58%, re ac ti ons
du ring the he ight of the al lergy se a son in 46%, do s-
ing er rors oc cur red in 25% and the re was a his tory
of a pre vi o us syste mic re ac ti on in 9% of ca ses.10,14

In the past se ve ral ye ars, in ter na ti o nal gu i de -
li nes ha ve be en in tro du ced to im pro ve both the ef-
fi cacy and sa fety of al ler gen im mu not he rapy.33-35

Ad he ren ce to gu i de li nes ca re fully and co or di na ti -
on of doc tor, staff and pa ti ent ro les are cru ci al to
mi ni mi ze ad ver se re ac ti ons, es pe ci ally as so ci a ted
with SCIT.13 The sa fety pre ca u ti ons to les sen the
risk of an ad ver se re ac ti on to im mu not he rapy are as
fol lows:14 (1) Pro per pa ti ent se lec ti on, (2) Spe ci al
at ten ti on to ast hma tics, highly al ler gic pa ti ents, (3)
Awa re ness of cli ni cal sta tus on tre at ment days,
post po ne do se if uns tab le, (4) Mo ni tor pa ti ent for
new me di ca ti on usa ge, par ti cu larly, β-bloc kers, (5)
Ca re ful do sing-right pa ti ent, right do se, (6) Con si -
der do se ad just ments du ring al lergy se a son, (7)
Comp li an ce with tre at ment sche du les, (8) Ma ke
do se ad just ments for newly pre pa red vac ci nes, (9)
Early re cog ni ti on and tre at ment of ad ver se re ac ti -
ons, (10) Con si der dis con ti nu ing the rapy in re pe at
re ac tors, (11) Re ma in vi gi lant-re ac ti ons can oc cur
af ter ye ars of ma in te nan ce the rapy and mo re than
30 min af ter do sing.

In conc lu si on, the fre qu ency of im me di a te ad-
ver se re ac ti ons to al ler gen spe ci fic sub cu ta ne o us
im mu not he rapy is low. Most of the im me di a te re-
ac ti ons to im mu not he rapy are lo cal, and the syste -
mic ones are con trol lab le thro ugh early tre at ment.
Im mu not he rapy is a sa fe tre at ment mo da lity when
it is used for ap prop ri a te in di ca ti ons by ex pe ri en ced
staff.
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