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Introduction: CVID diagnosis is based on a marked decrease of lgG and lgM and I or lgA, along with poor specif ic antibody
production. CVID diagnosis has been questioned in patients presenting specif ic lgE {slgE), either evaluated by skin prick-tests
(SPî) or peripheral blood quanti f icat ion. We aimed to evaluate the incidence of lgE-mediated al lergy in patients with CVID.

Methods: Twenty-three patients with CVID were submitted to a standardized questionnaire to evaluate the prevalence of rhi-
nit is and/or asthma; SPT with a standard aeroal lergens battery; total serum lgE measurements and slgE quanti f icat ion for a
common aeroal lergens mixture and for al lergens with posit ive SPT.

Results: SPT were posit ive for at least one aeroal lergen in four patients with rhinit is, one of them with asthma complaints.
Patients were sensit ized to Dermatophagoides, storage mites, Parietaria and grass pol len. Three patients presented measu-
rable total lgE (>2.0kU/L). Only one patient presented detectable (>0.35kU/L) slgE to the common aeroal lergens mixture and
to Dermatophagoides mites.

Conclusion: We point out the presence of four patients with CVID and simultaneous rhinit is and/or asthma symptoms with
posit ive slgEs to aeroal lergens. CVID includes a heterogenic set of patients, ref lect ing the underlying immunologic defect
diversity, and should not be excluded in patients with respiratory al lergy. The defect in the production of lgG, lgA and/or lgM
may not always be accompanied by a total impairment in lgE-switch.
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BAGKGROUND

Common var iab le  immunodef ic iency  (CVID)  i s  the
most  p reva len t  human pr imary  immunodef ic iency
requ i r ing  med ica l  a t ten t ion ,  w i th  an  es t imated preva-
lence o f  1 :25000 Europeans (1 ) .  A l though recent
emphas is  has  been pu t  on  inc reased inc idence o f
au to immune d isorders  and mal ignanc ies  (2 ) ,  recur -
rent bacter ia l  infect ions,  most f requent ly af fect ing
upper  and lower  resp i ra to ry  a i rways ,  dominate  the
c l in ica l  p ic tu re  in  the  major i t y  o f  pa t ien ts  w i th  CVID.
A l le rgy ,  as  par t  o f  immune dysregu la t ion  in  CVID,  has
been over looked by  bo th  c l in ica l  and immuno log ica l
studies.  In contrast ,  a number of  CVID pat ients pre-
sent  w i th  c l in ica l  man i fes ta t ions  o f  rh inosh inus i t i s
and/or  as thma,  somet imes w i th  c lear  seasona l  pa t -
te rn  and good response to  an t i -h is tamines .  Some o f
these pat ients report  previous invest igat ion for  a l ler-
gic respiratory disease, before CVID diagnosis,  s ince
uncont ro l led  resp i ra to ry  a l le rg ic  d isease and predo-
m i n a n t l y  h u m o r a l  p r i m a r y  i m m u n o d e f i c i e n c i e s
const i tute concurrent di f ferent ia l  d iagnosis in cases
of recurrent respiratory infect ions.

(1 )  kn . r " * l l e rgo logy  Depar tmen t ,  Hosp i ta l  de  San ta  Mar ia  -

rod r igoa lves@portuga lma i l .  pt
(2 )  C l i n i ca l  lmmuno logy  Un i t ,  I ns t i t u to  de  Med ic ina  Mo lecu la r ,
Facu ldade  de  Med ic ina .  Un ive rs idade  de  L i sboa .

Al though there  have been a  huge number  o f  inves t i -
ga t ions  in to  the  na ture  o f  CVID s ince  th is  syndrome
was f i rs t  recogn ized in  1953 (3 ) ,  the  pr imary  cause o f
CVID has not been elucidated. Defects in B-cel l  pheno-

typ ic  and func t iona l  matura t ion  as  we l l  as  surv iva l
have been observed,  lead ing  to  a  fa i lu re  in  ear ly
and/or  la te  B  ce l l  d i f fe ren t ia t ion  w i th  impa i red  secre-
t i o n  o f  i m m u n o g l o b u l i n s  ( 4 ) ,  t h e  m a i n  p h e n o t y p i c

defect  in CVID. However,  i t  is  not  c lear whether these
B-ce l l  de fec ts  a re  p r imary  o r  a re  a  consequence o f  the
T ce l l  abnormal i t ies  (5 )  tha t  have been descr ibed,
namely  d is tu rbances  in  T-ce l l  subset  compos i t ion ,  T-

ce l l  s igna l l ing  and cy tok ine  express ion  (5 ) .

CVID d iagnos is  i s  based on  impa i red  ab i l i t y  to  p rodu-

ce speci f ic  ant ibodies af ter  vaccinat ion or natural

exposure  together  w i th  marked ly  reduced serum
leve ls  o f  lgG,  lgA,  and f requent ly  lgM a f te r  exc lus ion
of other causes of  ant ibody def ic iency (6,  7) .  Recent ly,
CVID d iagnos is  has  been ques t ioned in  p resence o f

speci f ic  lgE (s lgE),  e i ther evaluated by skin pr ick tests
(SPT)  o r  per iphera l  b lood quant i f i ca t íons ,  cons ider ing
that those tests document isotype-switching abi l i ty
and spec i f i c  an t ibody  produc t ion  (8 ) .

G iven the  lack  o f  da ta  pub l i shed on  th is  sub jec t ,  we

a imed to  eva lua te  the  preva lence o f  rh in i t i s  and as th-
ma symptoms and eventua l  lgE sens i t i za t ions  w i th in

a  group o f  CVID pat ien ts  fo l lowed in  our  Depar tment .
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MATERIAL AIUD METHODS

Fatients

Twenty- three pat ients were studied ( l  men,  16
women,  age 40+16 years ) .  CVID was d iagnosed in  a l l
p a t i e n t s  a c c o r d i n g  t o  E u r o p e a n  S o c i e t y  f o r
lmmunodef ic ienc ies  c r i te r ia :  marked decrease in  lgG
associated with decreased lgM and/or lgA (2 SD
be low mean fo r  age) ,  onset  o f  immunodef ic iency
af te r  two years  o f  age and absent  i sohemagg lu t in ins
and/or poor response to vaccines (6).  Other causes for
pr imary  o r  secondary  causes  o f  an t ibody  de f ic iency
were  exc luded (6 ) .  Mean fo l low-up t ime s ince  CVID
d iagnos is  was 7 .3+5.9  years .
A l l  pa t ien ts  were  under  regu la r  in t ravenous immuno-
g lobu l in  ( l v lG)  subs t i tu t ion  t rea tment  w i th  300-500mg
po lyva len t  lgG (OctagamrM,  Octapharma) /kg ,  each 3-4
weeks.
ln fo rmed wr i t ten  consent  was ob ta ined f rom a l l
pat ients.

Ouest ionnaires

Al l  pat ients were submit ted to a standardized sel f -
f i l l i ng  wr i t ten  ques t ionna i re  adapted  f rom ISAAC
study  (9 ) ,  in  o rder  to  eva lua te  the  preva lence and
month  d is t r ibu t ion  o f  rh in i t i s  and/or  as thma symp-
toms in the previous twelve months.  Pat ients were
a lso  inqu i red  concern ing  resu l ts  o f  eventua l  p rev ious
a l le rgo log ica l  eva l  ua t ions .

Fr ick tests

Al l  pat ients underwent skin pr ick tests
(SPT) to those aeroal lergens that most
f requent ly  induce c l in ica l l y  re levant
sensi t izat ions in Southern Cont inental
Portugal: Dermatophagoides ptero-
nyssinus, Dermatophagoides farinae,
Lepidoglyphus destructor, Euro-
glyph us maynei, Glycyphagus domes-
ticus, Acarus siro, Blomia tropicalis,
Tyrophag us putrescenti ae, cat da nder,
dog dander, Alternaria alternata,
Aspergillus fumigatus, Cladosporium
herbarum, Lolium perene, Dactylis
glomerata, Parietaria judaica,
Artemisia vulgaris, Olea eLtropea,
Plantago Ianceolata and latex.
Commercial  extracts (B|Al-Ar istegui ,
Spain) were used. Tests were perfor-
med according to EAACI guidel ines

(10) .  Sa l ine  was used as  a  negat ive  cont ro l  and
10mg/ml histamine phosphate as a posi t ive control .
Resul ts were read af ter  15 min.  React ions were consi-
dered to be posi t ive i f  the largest diameter of  the wheal
was 3 mm over the negat ive control .

Total  and speci f ic  lgF

A 3  mL sample  o f  per iphera l  b lood in  0 .05% EDTA was
col lected from al l  pat ients,  pr ior  to lVlG subst i tut ion.
Tota l  serum lgE and spec i f i c  lgE (s lgE)  fo r  a  common
a e r o a l l e r g e n s  m i x t u r e  w e r e  d e t e r m i n e d  i n  a l l
pat ients,  respect ively wi th lmmunoCap Total  lgfrvt
and Phad ia toprM (Phad ia ,  Sweden) ,  accord ing  to
manufac turer ' s  ins t ruc t ions .  Spec i f i c  lgEs ,  de termi -
n e d  b y  l m m u n o C A P  1 0 0 @  i m m u n o a s s a y  s y s t e m
(Phadia,  Sweden),  were performed in conformity wi th
the posi t iv i ty of  SPT in each pat ient .
Total  lgE quant i f icat ion was performed in f ive ran-
domly  se lec ted  OctagamrM samples .  lgE leve l  was  no t
de tec tab le  (<0 .1skU/L)  in  any  sample .

RESUTTS

According to the quest ionn aire,16123 pat ients (69.6%)
had rhini t is  symptoms and 9123 pat ients (39.1%) had
asthma symptoms in  the  prev ious  twe lve  months .
Skin pr ick tests were posi t ive to at  least  one aeroal ler-
gen in 4123 pat ients (17.4o/ol ,  a l l  of  them report ing
recent  symptoms o f  rh in i t i s  and one a lso  repor t ing
as thma compla in ts  in  the  prev ious  twe lve  months .
Posi t ive resul ts of  SPT andlor detectable total  or  s lgE
are  de ta i led  in  tab le  1 .  Sens i t i za t ions  were  found to
Dermatophago ides  and s to rage mi tes ,  Par ie ta r ia  and
grass  po l lens  and pa t ien ts  sens i t i zed  to  po l lens  repor -

Table 1 :  Pat ients  wi th  pos i t ive  SPT or  to ta l  lgE>2.0kU/1.
F-female, M-male, Dpt-Dermatophagoides pteronyssinus, Df-Dermatophagoides
farinae, Eur-Euroglyphus maynei, Gly-Glycyphagus domesticus, Lep-Lepidogtyphus
destructor, Lol-Lolium perene, Dac-Dactylis glomerata, Par-Parietaria judaica
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Patient
(gender/age)

Rhinit is/asthma
symptoms

Positive SPT
(mm)

Total lgE
(ku/L)

PhadiatoprM slgE
(ku/L)

Fl31 Rh in i t i s Dpt :10x8
Df:9x7

4 .31 negative <0.35

Fl28 Rh in i t i s Dpt:5x6
Df:5x5

<2 .0 negat ive <0.35

M/69 Rh in i t i s

Lep:5x4
Gly :5x5
Eur :4x6
Lol :6x4
Dac:5x4

<2 ,0 negat ive <0.35

Fl35 rh in i t is  and asthma
Dpt:9x5
Df:4x4
Par:4x3

3.49 posit ive Dpt:0.89
Df:0.46

M/33 Rh in i t i s negat ive 3.95 nega t i ve Not  done
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ted  seasona l  worsen ing .  Add i t iona l l y ,  th ree  pa t ien ts

with negat ive SPT referred previous posi t iv i ty of  SPT
in  the  pas t ,  inc lud ing  two pa t ien ts  w i th  rh in i t i s  and

one w i th  rh in i t i s  and as thma.
Regarding serum total  lgE, 3123 pat ients (13.0%) pre-

s e n t e d  m e a s u r a b l e  l o w  r a n g e  l e v e l s  ( > 2 . 0 k U / L ) ,

namely  4 .31kUlL ,3 .95kU/L  and 3 .49kU/1 ,  a l l  o f  them
wi th  c l in ica l  man i fes ta t ions  o f  rh in i t i s  and/or  as thma.
Speci f ic  lgE to the common aeroal lergens mixture
(Phad ia toprM -  Phad ia)was pos i t i ve  in  on ly  one pa t ien t ,

who was also the only one with detectable (>0.35kU/L)

slgE to aeroallergens (Dermatophagoides pteronyssi-

nus 0.89kU/L and Dermatophagoides farinae 0.46kU/L).

DTSGUSSTON

I n  o u r  p o p u l a t i o n  o f  C V I D  p a t i e n t s ,  w e  f o u n d  r h i n i -

t i s  a n d  a s t h m a  s y m p t o m s  p r e v a l e n c e  i n  t h e  p r e -

v i o u s  t w e l v e  m o n t h s  q u i t e  a b o v e  n a t i o n a l  e s t i m a -

t i v e  f o r  t h e  g e n e r a l  p o p u l a t i o n ,  r e s p e c t i v e l y  6 9 . 6 %
a n d  3 6 . 1 % . T h e  p r e v a l e n c e  o f  r h i n i t i s  a m o n g  6 8 5 9
p a t i e n t s  a t t e n d i n g  p r i m a r y  c a r e  c e n t r e s  i n  P o r t u g a l
w a s  r e c e n t l y  e s t i m a t e d  a s  2 6 . 1 %  ( 1 1 )  a n d  a s t h m a
p r e v a l e n c e  w a s  e s t i m a t e d  a s  1 0 %  i n  t h e  g e n e r a l

P o r t u g u e s e  p o p u l a t i o n  ( 1 2 ) .

Other  fac to rs ,  bes ides  a l le rgy ,  may be  o f  ma jor

i m p o r t a n c e  i n  t h e  a e t i o l o g y  o f  r h i n i t i s  i n  p a t i e n t s

w i t h  C V I D ,  n a m e l y  v i r a l  a n d  b a c t e r i a l  n a s a l  a n d

s i n u s a l  i n f e c t i o n s .  M o r e o v e r ,  a s t h m a  m a y  b e  e a s i -
l y  overes t imated by  ques t ionna i re  method as  we

app l ied .  Obst ruc t ive  pa t te rn  has  been repor ted  in
p a t i e n t s  w i t h  C V I D  a l t h o u g h  r e v e r s i b i l i t y  a n d
hyper - reac t iv i t y  were  no t  a lways  eva lua ted ,  there-
f o r e  f a i l i n g  s p i r o m e t r i c  c r i t e r i a  f o r  r i g o r o u s  a s t h m a

d i a g n o s i s  ( 1 3 , 1 4 , 1 5 1 .

A s  o p p o s e d  t o  o t h e r  p r i m a r y  i m m u n o d e f i c i e n c i e s
w h e r e  c l a s s - s w i t c h  r e c o m b i n a t i o n  t o  a l l  i m m u n o -
g lobu l in  i so types  is  a f fec ted ,  CVID is  charac ter ized
b y  v a r i a b i l i t y  i n  t h e  d e g r e e  a n d  t y p e  o f  h y p o g a m -

m a g l o b u l i n e m i a .  P i q u e r a s  e t  a l  e v a l u a t e d  i m m u n o -
g l o b u l i n  i s o t y p e  p r o d u c t i o n  i n  p a t i e n t s  w i t h  C V I D
( 1 6 ) .  l s o t y p e  e x p r e s s i o n  w a s  q u i t e  h e t e r o g e n e o u s
a n d  t h e r e  w a s  a  g r a d u a t i o n  i n  i s o t y p e  m R N A  t r a n s -
c r i p t  e x p r e s s i o n  l g M > l g G 3 > l g G 1 > l g G 2 > l g A 1 >
l g A 2 > l g G 4 > l g E .  W h e n  a n a l y z i n g  i s o t y p e  s w i t c h i n g
w i t h i n  n a i v e / m e m o r y  s u b g r o u p s ,  t h e r e  w e r e  n o
c\ear úr55erer''tes ur rr) tDrre\t\\on u\\h sÈfrlîî
i m m u n o g l o b u l i n  l e v e l  a t  t h e  t i m e  o f  d i a g n o s i s .
W e  f o u n d  t h r e e  p a t i e n t s  w i t h  m e a s u r a b l e  t o t a l  l g E ,

w h i c h  w a s  m o s t  p r o b a b l y  s e l f  p r o d u c e d ,  a s  l V l G

t h a t  i s  a d m i n i s t e r e d  t o  t h e  p a t i e n t s  i s  n o t  s u p p o -

s e d  t o  c o n t a i n  l g E ,  i n  a g r e e m e n t  w i t h  o u r  f i n d i n g s

i n  f i v e  r a n d o m l y  s e l e c t e d  l V l G  s a m p l e s .
W e  f u r t h e r  d e m o n s t r a t e d  t h e  p r o d u c t i o n  o f  s l g E  i n

v ivo  and/or  in  v i t ro  in  pa t ien ts  w i th  c lear ly  de f ined
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C V I D  a n d  r h i n i t i s  a n d / o r  a s t h m a  s y m p t o m s .  F o u r
p a t i e n t s  p r e s e n t e d  p o s i t i v e  S P T  t o  a e r o a l l e r g e n s ,

a l l  o f  t h e m  w i t h  c l i n i c a l  s y m p t o m s  o f  a l l e r g i c  r e s -

p i r a t o r y  d i s e a s e ,  o n e  o f  w h i c h  w i t h  p o s i t i v e  s l g E

m e a s u r e m e n t s .  P o p e  e t  a l  a l s o  r e p o r t e d  p o s i t i v e

S P T  a s s o c i a t e d  w i t h  c l i n i c a l  s y m p t o m s  o f  a l l e r g y

i n  f i v e  p a t i e n t s  w i t h  C V I D ,  a l t h o u g h  C V I D  d i a g n o s -

t i c  c r i t e r i a  w e r e  n o t  m e n t i o n e d  i n  t h a t  s t u d y  ( 1 7 ) '

D i f fe ren t  in te rna t iona l  gu ide l ines  accept  tha t  spec i -

f i c  an t ibody  produc t ion  capac i ty  may no t  be  to ta l l y

a b o l i s h e d  i n  C V I D  ( 6 , 7 ) .  E m p h a s i s  i s  p u t  o n  p a t i e n t ' s

impa i red  ab i l i t y  to  ach ieve  pro tec t ive  leve ls  o f  an t i -

bod ies  in  response to  vacc ines ,  as  compared to

hea l thy  cont ro ls ,  ra ther  than on  abso lu te  absence o f

s p e c i f i c  a n t i b o d i e s  ( 1 8 , 1 9 ) .  L i k e w i s e ,  w e  t h i n k  t h a t
pos i t i ve  SPT or  serum s lgE to  aeroa l le rgens  are  no t

cont rad ic to ry  to  CVID d iagnos is .
O n l y  o n e  p a t i e n t  p r e s e n t e d  d e t e c t a b l e  s l g E ,

a l t h o u g h  S P T  w e r e  c l e a r l y  p o s i t i v e  i n  o t h e r  t h r e e
pat ien ts .  ln  v i t ro  de tec t ion  o f  s lgEs was poss ib ly

b i a s e d  b y  l o w / u n d e t e c t a b l e  t o t a l  l g E .  L o w e r i n g

s l g E  d e t e c t i o n  l i m i t  m i g h t  i m p r o v e  s u b s t a n t i a l l y

the  sens i t i v i t y  o f  in  v i t ro  a l le rgy  d iagnos is  in  CVID '

A d d i t i o n a l l y ,  t h r e e  p a t i e n t s  w i t h  n e g a t i v e  S P T

r e p o r t e d  p o s i t i v e  S P T  t o  a e r o a l l e r g e n s  i n  t h e  p a s t .

T h i s  v a r i a t i o n  m i g h t  b e  d i s c u s s e d  a s  e v e n t u a l l y

be ing  par t  o f  a  p rogress ive  decrease o f  spec i f i c

a n t i b o d y  s y n t h e s i s  a b i l i t y  i n  C V I D ,  a s  t h e s e
p a t i e n t s  a p p e a r  t o  h a v e  a  l o s s  o f  n o r m a l  a n t i b o d y

s y n t h e s i s  t h a t  c o i n c i d e s  w i t h  d e c l i n i n g  l e v e l s  o f

l g s ,  p a r t i c u l a r l y  l g G  a n d  l g A  ( 2 0 ) .  I n  o u r  p a t i e n t s  i t

i s  d i f f i c u l t  t o  e s t a b l i s h  w h e t h e r  l g E  s e n s i t i z a t i o n
p r e c e d e d  t h e  d e v e l o p m e n t  o f  C V I D ,  s i n c e  t h e y  h a d

not  been prev ious ly  submi t ted  to  SPT.

I n v e s t i g a t i o n  o n  t h e  p o s s i b l e  g e n e t i c  b a s i s  o f  C V I D ,

c u r r e n t l y  o n g o i n g ,  m a y  s o o n  g i v e  i m p o r t a n t

c o n t r i b u t i o n  t o  c l a r i f y i n g  i m m u n e  a n d  c l i n i c a l

h e t e r o g e n e i t y  o f  t h i s  s y n d r o m e .  I n  t h i s  c o n t e x t ,

m u t a t i o n s  i n  t h e  T N F - r e c e p t o r  f a m i l y  m e m b e r

t r a n s m e m b r a n e  a c t i v a t o r  a n d  c a l c i u m - m o d u l a t o r

a n d  c y c l o p h i l i n  l i g a n d  i n t e r a c t o r  ( T A C I ) ,  w e r e

found to  be  present  in  10-20% pat ien ts  w i th  CVID
( 1 ) .  T A C I  h a s  b e e n  i n v o l v e d  i n  t h e  r e g u l a t i o n  o f

l g E - s w i t c h  i n  a n  a l t e r n a t i v e  T - i n d e p e n d e n t  p a t h -

w a y  ( 2 1 ) ,  w h i c h  m i g h t  c o n d i t i o n  a l l e r g i c  d i s e a s e s

e x p r e s s i o n  i n  C V I D .
I n  s u m m a r y ,  w e  s t r e n g t h e n  t h a t  C V I D  a n d  r e s p i r a -

\$5y a\\rsSy $\x$s\$s\s s\rtrs\{ ss\ ext\s(e esth
o t h e r .  M o r e o v e r ,  a l l e r g y  s h o u l d  a l t e r n a t i v e l y  b e

r e g a r d e d  a s  p a r t  o f  t h e  i m m u n e  d y s r e g u l a t i o n  í n

C V I D  p o p u l a t i o n  a n d  e p i d e m i o l o g i c a l  s t u d i e s

s h o u l d  a d d r e s s  t h i s  a s s o c i a t i o n '  A l l e r g o l o g i c a l

e v a l u a t i o n  m i g h t  b e  u s e f u l  i n  C V I D  p a t i e n t ' s  f o l -

l o w - u p ,  a l l o w i n g  c o r r e c t  d i a g n o s i s ,  e v e n t u a l  a l l e r -

g e n s  a v o i d a n c e  s t r a t e g i e s  a n d  p h a r m a c o l o g i c a l

t rea tment ,  in  se lec ted  cases .
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