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Summary' 
Scrum concent ra t ions of i m m u n o g l o b u l i n c lasscs ( IgG, IgA and 
IgM), c o m p l e m e n t fac tor B (FB) , 4 th c o m p l e m e n t fac tor (C4) 
and circulating i m m u n e c o m p l e x e s ( C I C ) were de termined in 34 
Nigerians wi th ch ron ic s inus i t i s and 37 apparen t ly hea l thy age 
and sex matched con t ro l s by s ing le radial i m m u n o d i f f u s i o n and 
polye thylene g lycol p rec ip i ta t ion m e t h o d s , respect ively . T h e 
mean se rum IgG, IgA, C 4 , F B and C I C w e r e s ign i f ican t ly re-
duced in ch ron ic s inus i t i s pa t i en t s c o m p a r e d wi th the controls . 
The mean s e r u m leve ls o f IgG, I g M , C 4 and F B w e r e h igher in 
male chron ic s inus i t i s pa t ien ts c o m p a r e d wi th f emale patients. 
In contrast the m e a n s e r u m level o f IgA w a s s igni f icant ly re-
duced in ch ron ic s inus i t i s pat ients . O n l y IgG and IgA showed 
signif icant cor re la t ion with the dura t ion of chronic sinusitis. 
These f ind ings in Niger ian pa t i en t s sugges t immuno-de f i c i ency 
as one of the c a u s e s o f ch ron ic s inus i t i s in Niger ians , therefore 
routine sc rum i m m u n o g l o b u l i n eva lua t ion is r e c o m m e n d e d and 
if found def ic ient i m m u n o g l o b u l i n rep lacement therapy is advo-
cated for the t rea tment o f such c h r o n i c s inusi t is . 

K.c\ words: Chronic sinusitis, immunoglobulins, complement 
factors, immune complexes. 

R 6 s u m t 
Les me thodes de la prec ip i ta t ion d e glycol en po ly thy lene et 
1 immunodi f fus ion en radial sont employees respectivement pour 
de te rminer les c l a s s e s ( I g G , IgA et I g M ) d e concen t r a t i on 
d ' i m m u n o g l o b u l i n , lc c o m p l e m e n t f a c t e u r B ( F B ) , 4*mc 

complement facteur (C4) et les compleses immunitaircs d ' echange 
dans 37 Niger ians en b o n n e san te equ i l ib re en gen re et age ser-
vant c o m m e lc g r o u p c d e con t ro le et 34 d ' a u t r e souf f ran t de 
sinusitis ch romque . La m o y e n n e s c r u m IgG,IgA, C4, F B et C I C 
sont cons ide rab l emen t redui t c h e z les m a l a d e s d e s s inus i t i s 
chromque par con t re au g r o u p c d e controle . La m o y e n n e se rum 
IgG, IgM, C 4 et F B sont p lus e l evee chez les h o m m e s souf f ran t 
de sinusitis chronique en compara i son avee les malades feminins. 
Au c o n t r a i r e , le n i v e a u d e m o y e n n e s e r u m d ' I g A e s t 
considerablement reduit chez les ma lades de sinusitis chronique. 
Ces decouver tes chez les ma l ades n igcr ians suggerent que la 
deficience i m m u n o l o g i q u fai t par t ie d e s causes d e s inus i t i s 
chroniques chez les Nige r i ans . Par consequen t , r e v a l u a t i o n 
routmaire d ' i m m u n o g l o b u l i n de s e r u m est r e c o m m a n d e e et au 
casd 'une deficience, une therapie est suggeree pour lc traitemcnt 
d 'un tel s inusit is chron ique . 

In t roduc t ion 
Sinusitis has been de f ined as an in f l ammat ion of the m u c o u s 
membranes in the paranasal s inuses d u e to inadequate d ra inage 
secondary to mechanica l or physica l obs t ruc t ion , bacterial in-
fection or allergy [ 1 ]. A l though s inusi t is occur f requent ly in all 
ages and varies f rom acute to chron ic states, morta l i ty due to 
sinusitis had decreased s igni f icant ly because of e f fec t ive mcdi 
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cation and surgery. Immunoglobul in deficiencies have been iden-
tif ied and are related to increased suscept ibi l i ty to respiratory 
tract in fec t ions [2]. Mos t pat ients with s inus d iseases are not 
immuno-def ic ient , however a proport ion of patients with chronic 
s inusi t is unrespons ive to medical and /o r surgical therapy m a y 
be immunodef ic icn t [3]. 

T h e s y m p t o m s of s inusi t is in the immunodef ic icn t 
pat ients and immunocompe ten t individuals arc similar thereby 
creat ing d i f f icul ty in d i f ferent ia t ing these two groups [3]. How-
ever , most immunodef ic icn t pat ients with s inus d iseases have 
f requent reoccur rence of s inusi t is despi te ant ibiot ic therapy, 
leaving them with the opt ion of surgical p rocedure which rarely 
has long- term benefi t [4]. 

T h e t rends of sinusit is had been s tudied, but the im-
munologica l basis o f chronic s inusi t is was not considered [1]. 
A prev ious s tudy by A r m e n a k a et al de te rmined the levels of 
only immunoglobul in classes (IgG, A & M) and IgG subclasses, 
but the levels o f these immunog lobu l ins were not related with 
the durat ion of sinusit is or other aspect(s) o f humoral immuni ty 
de termined [5]. 

T h e present s tudy was des igned to es t imate serum 
immunoglobul in classes (IgG, and A and M), Factor B (FB), C4 
and circulat ing i m m u n e complexes (CIC) in Niger ians with 
chronic sinusitis and relate these with durat ion of the disease. 

M a t e r i a l s a n d m e t h o d s 

Patients 
Thi r ty - four patients (16 males and 18 females) with chronic 
sinusitis aged between 6-75years (38 ± 20yrs) were selected for 
this s tudy between March , 1998 and August , 2000. T h e age 
ranges for males and females were 10-73 years ( 3 9 ± 1 4 y r s ) and 

9-75 years (36 ± 20yrs) , respectively. T h e d iagnos is of sinusi-
tis was based on clinical and radiological evidence as previously 
described [1] Th i s was corroborated by histological diagnosis 
whenever specimens were taken dur ing various surgical treat-
ments. Patient with chronic sinusit is secondary to anatomic 
obstruct ions, al lergy, mucoci l iary clearance abnormali t ies and/ 
or acquired immunodef ic iency were excluded f rom the study. 

Controls 
Thirty-six healthy (18 males and 19 females) volunteers aged 
between 9 and 70 years (40 ± 23yrs) o f the same socio-cultural 
background with the chronic sinusitis patients served as con-
trols. T h e control males aged between 12 and 70 years (41 ± 
25yrs) and control females aged between 9 - 6 6 years (39 ± 20). 
None of the subjects was taking oral corticosteriod and none had 
ever received allergen immunotherapy. 

Assays 
Consents of the subjects were sought before the collection of 
the blood samples. Ten (10ml) of blood was collected from each 
subject by venepuncture and al lowed to clot. After the clot had 
retractcd at room temperature (20°C) the serum was separated 
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and M) and c o m p l e m e n t ( C 4 and FB) m e a s u r e m e n t s , were kept 
at - 20°C until needed for the assay . T h e c i rcu la t ing i m m u n e 
complexes w e r e es t imated immed ia t e ly a f t e r s e r u m separa t ion . 
Immunog lobu l in classes ( IgG, IgA and IgM) ; c o m p l e m e n t fac-
tors ( F B and C4) were es t imated by s ingle radial i m m u n o d i f f u -
sion technique of Fahey and M c k e l v e y [6] A v o l u m e of an 
opt imal ly di luted nonspec i f i c an t i - se rum w a s m i x e d wi th nob le 
agar and poured on a glass plate. W e l l s o f equal d i ame te r w e r e 
cut in the ant ibody, agar mixture . T h e we l l s w e r e filled wi th test 
or standard serum. T h e pla tes for IgG m e a s u r e m e n t s were incu-
bated at 37°C for 3 hours . T h o s e of IgA, Ig, EB and C 4 were 
placed at r o o m tempera tu re (20 °C) for 18 hours . A f t e r incuba-
tion the d iameters of the precipi t in r ings were measu red with 
mircometer eyepiece . 

Levels o f C I C w e r e assayed us ing the po lye thy l ene 
glycol precipi tat ion me thod of H a s k o v a et al [7]. Po lye thy lene 
glycol ( P E G ) 6 0 0 0 solut ion w a s added to se rum in bora te bu f f e r 
to g ive a final concentra t ion of 3 . 7 % (P .E .G. ) and 1 in 3 di lut ion 
of serum. Af te r incubat ion at r o o m tempera tu re the i m m u n e 
complex concent ra t ions were measu red at 4 5 0 n m w a v e length 
using a spec t ropho tomete r (MRIOOIplus). 

Statistical methods 
T h e s tuden t ' s t-test w a s used for check ing the levels o f s igni f i -
cance in the concentra t ions of immunog lobu l in classes, comple -
ment factors and C I C (Tables 1-3). P e a r s o n ' s corre la t ion coe f -
ficient w a s used to corre la te the levels o f the immuno log ica l 
parameters with the dura t ion of s inusi t is (Tab le 4) . 

R e s u l t s 
As shown in Tab le 1, the mean levels o f IgG, IgA and IgM in the 
ma le chronic s inusi t is pa t ien ts w e r e s igni f icant ly d i f fe ren t f r o m 
those in female pat ients ; w h e r e a s only mean IgM va lue in fe-
male controls w a s s ign i f ican t ly h igher than that o f m a l e con-
trols. T h e mean va lues of IgG and IgA in ma le and female 
patients were significantly reduced compared with controls, whi le 
mean IgM values in d i f f e r en t sexes of the pa t ien ts w e r e s ignif i -
cant ly raised compared wi th the controls . T h e overal l mean 
values of IgG, IgA and IgM in the pa t ients w e r e s ignif icant ly 
d i f fe ren t in the pa t ients compared with the controls . 

T a b l e 1: Se rum IgG, IgA and IgM levels in d i f fe ren t sexes 
of chronic s inusi t is pa t ients and controls . 

Chronic Sinusitis Controls 
Values Number Values t-value p-value 

Males Number (mg%) (mg */•) 

IgG 16 2007±287* 18 2400±211 5.5 <0.01 
IgA 16 200± 76* 18 286± 89 3.1 <0.01 
IgM 16 388± 85* 18 205± 40 7.6* <0.01 
Females 
IgG 18 17S2± 281 19 2489± 289 7.9 <0.01 
IgA 18 248± 80 19 293193 2.0 <0.05 
IgM 18 309± 80 19 269± 42 2.0 <0.05 
Both sexes 
IgG 34 1989± 245 37 244S±242 7.9 <0.01 
IgA 34 223± 85 37 289± 90 4.4 <0.01 
IgM 34 352± 80 37 222± 75 6.9 <0.01 

P-values <0.05 is significant 
* Significantly •different from the females. 

There were no s ignif icant d i f f e rences in the mean lev-
els of C4, FB and C I C in ma le cont ro ls compared with female 
controls whereas C4 and F B were s igni f icant ly elevated in male 
chronic sinusitis patients compared wi th f ema le pat ients . T h e 

mean values of C4 , FB and CIC were s ign i f i can t ly d i f f e r e n t in 
both male or female patients compared with c o r r e s p o n d i n g s e x 
of the contro ls (Table 2). 

T a b l e 2: Se rum C4, F B and C I C levels in d i f f e r e n t s e x e s o f 
ch ron ic s inusi t is pat ients and controls. 

Chronic Sinusitis Controls 
Males Nunbers Values Number Values t-value p - v a l u e 

(mg%) (mg %) 

C4 16 16±7* 18 24±9 3 0 <0 .01 
re 16 13±3* 18 17±3 4.0 < 0 01 
CIC 16 10±5* 18 16±6 3.1 < 0 01 
Females 
C4 18 10± 5 19 26±10 5.3 <0 .01 
FB 18 9±4 19 18±6 5.3 < 0 0 5 
CIC 18 11±4 19 19±4 6.2 < 0 . 0 5 
Both sexes 
C4 34 13±6 37 26±9 7.5 < 0 01 
FB 34 11 ±3 37 17±4 6.7 < 0 0 1 
CIC 34 10±5 37 17±5 5.8 < 0 01 

P-values <0.05 is significant 
* Significantly different from the females. 

Table 3 shows that the mean levels o f IgG a n d I g M in 
pat ients be long ing to the 2 1 - 4 0 years age g r o u p w e r e s i g n i f i -
cant ly raised compared with that of the pa t ien ts in t h e 0 — 2 0 
years age group . T h e mean levels o f IgA in p a t i e n t s o f 2 1 — 4 0 
years age g roup and above 41 years age g roup w e r e s i g n i f i c a n t l y 
d i f fe ren t f r o m that of pat ients in 0 - 2 0 years a g e g r o u p . 

T a b l e 3 : Se rum IgG, IgA, IgM, C4, FB and C I C in c h r o n i c 
s inusi t is pat ients be longing to d i f ferent age g r o u p s . 

Age group 
(yrs) No IgG(mg%) IgA (mg%) IgM ( m g % ) 

0 .20 9 1799±263 224±96 100±23 
21-40 14 2184±968 251± 101* 2 1 O i l 0 0 * 
Above 41 11 1733±750 169±62* 205±83 

•Significantly different from 0-20 years of age group (P<0.05). 
*Significantly different from above 40 years of age group (P<0.05J. 

Both IgG and IgA in the patients s h o w e d s i g n i f i c a n t 
correlation with duration of sinusitis (Table 4). 

T a b l e 4 : Correlation of immunoglobulin classes ( I g G , 
A and M), complement factors (FB and C4) and C I C 
with duration of sinusitis. 

Duration of sinusitis 
Immunoglobulin n = 34 
classes r-value p -va lue 

IgG 0.47 <0 .0 l ( s ) 
IgA 0.33 <0 .05(s ) 
IgM 0.10 >0.2 (ns) 
C4 0.22 >0.2 (ns) 
F B 0.11 >0.2 (ns) 
C I C 0.19 >0.2 (ns) 

r = Pearson's correlation coefficient 
n = Number of pairs correlated 
ns = Non - significant 
s = Significant 



Chronic sinusitis and immunoglobin classes 311 

Discuss ion 
The finding of higher mean IgM level in female controls than in 
the male controls conf i rm previous reports of Adcrenlc et al [8] 
and Salimonu [9] The reason for the elevated IgM was con-
nected with the observat ion that the X chromosome carries the 
gene affecting blood concentration of IgM [10] But the levels of 
C4 and FB were similar in both male and female controls, show-
ing that the sources of immunoglobul ins may be different f rom 
the sourccs of complement factors. In contrast , female chronic 
sinusitis patients had lower mean levels of IgG and IgM com-
pared with their male counterparts , indicating that the disease 
may be more severe in female patients than the male patients. It 
is also possible that humoral immune responses dur ing chronic 
sinusitis may be more depressed in females than males thus 
leading to lower IgG, IgM and complement (C4 and FB) levels 
in the females patients. 

Reduced total mean IgG values in all chronic sinusitis 
patients compared with the controls in the present study may 
be related to reduced synthesis of certain subclasses of IgG. 
Low levels of IgG3 and IgGl but normal level of IgG2 was 
found in chronic sinusitis and rhinitis [5] CIC activates comple-
ment pathways and arc formed by specific combinat ion of anti-
gens and ant ibodies of IgM and IgG classes. In the present 
study, low mean level of C I C in chronic sinusitis patients might 
have been caused by reduced interaction between antigens from 
infectious agents and speci f ic antibodies. 

Because of reduced C I C levels in chronic sinusitis 
patients, activation of complement pa thways may also be re-
duced, consumpt ion of C4 and FB will be low, consequently 
serum levels of FB and C 4 is expected to be raised. However in 
this study they were low. It may be suggested that formation of 
complement factors is a lso depressed in chronic sinusitis pa-
tients f rom the above f indings. 

IgA protects f rom respiratory disease by preventing 
the entry of foreign mater ia ls at the mucosal surfaces of the 
respiratory and gast ro intestinal tracts. The suggestion is that 
relative mucosal def ic iency of secretory IgA leads to abnormal 
entry of pa thogens respons ib le for respiratory diseases. If 
mucosal IgA levels correspond to serum IgA, then low scrum 
IgA as seen in these patients would lead to low mucosal surface 
IgA, thus predisposing them to recurrent respiratory tract in-
fection such as chronic sinusitis. 

Since IgA is involved in activation of complement via 
alternative pathway, signif icant reduction of IgA in chronic si-
nusitis might lead to reduced complement activation via alterna-
tive pathway. 

It is possible that increased synthesis of IgM to com-
pensate for low levels of IgG and IgA may explain the observed 
higher mean levels of IgM in chronic sinusitis patients. 

A s imultaneous high mean serum IgM found in asso-
ciation with low mean serum IgG had been attributed to impair-
ment of T-cell-depcndent switch in antibody production at least 
in the minimal change [11]. It is possible that this basic abnor-
mality in the T-ccll function would render the immune system 
defective in producing IgG ant ibody to post-primary immuno-
genic stimulation. The observation of high scrum IgM in chronic 
sinusitis leads to a likelihood of a fundamental process irrespec-
tive of cause; adequate understanding of this defect would cer-
tainly lead to a better appraisal of chronic sinusitis due to immu-
nodeficiency. Raised IgM in chronic sinusitis patients may also 
be explained f rom the fact that classical pathway of comple-
ment activation is reduccd since IgM is usually consumed dur-
ing this cascade as a result of immune complex formation. 

The observation of reduccd mean levels of Ig classes 
(IgG, A and M) in chronic sinusitis patients between 0 and 20 
years group and above 40 years group compared with those in 
2 1 - 4 0 years group shows that chronic sinusitis due to immu-
nodeficiency may be prevalent at the extremes of age. The 
present f indings support the previous observation that immu-
nity in healthy humans decline at young and old ages [ 12] These 
also agrees with f indings of decreased FC receptor - mediated 
phagocytosis, reduced ingestive and digestive abilities of neu-
trophils, drop in the functional capability to produce IL 2 by 
peripheral blood lymptocytcs in aged people [13,14,15]. Leslie 
et al also described a fall with age in the immunoglobulin levels 
[16]. This is further supported by significant correlation be-
tween serum IgG and IgA with duration of chronic sinusitis. 

It is therefore concluded that IgG and IgA could be 
used as index of chronic sinusitis and that immunodeficiency is 
a feature of chronic sinusitis in South-western Nigeria and hence 
routine immunoglobulin evaluation is recommended. 
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