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Allergy against chironomids (non biting midges) in adult
atopic patients
NrLS E. ERTKSS'N, .ARSTEN scHou ?)1, Y

SIIMMARY. The aim of this investigation was to evaluate the prevalence of
atopic sensitization to chironomids (CHI) in patients with asthma andlor
rhinitis (A/R), and to study concomitant sensitizatìon to CHI and other aller-
gens. Skin prick tests were pe(ormed with 3 dffirent CHI extracts {ts well as
with comnton inhalant allergens in 600 consecutive patients, a95 of which had
NR. Allergen specrfic IgE antibodies in the sera against CHI, shell fish and
cockroaches were analyzed with Magic Lite.
59 (127') of the patients with '4/R had a positive skin test with CHI. Positive
skin tests with house dust mites and a storage mite were more common in
CHI allergic potients than in other atopic patients. Nasal or conjunctival pro-
vocation tests, pe(ormed on 23 of the patients with positive skin îest with
CHI, were clearly positive in 7 cases (30%), questionable in S (35%) and nega-
tive in I cases (357").
Magic Lite, pe(ormed on sera fro^ 50 of the patients with positive skin test
against CHI, was positive with CHI in 39 cases (787,), with crayfish in 33
(66o/'), shrimp 20 (407"), cockroach 2I (407") and with crab in 3 cases 60/,).
It is concluded that sensitization against CHI is common in patients with NR.
The clinical relevance of the positive test results is, however, unknown. Con-
comitant sensitization with CHI, crustaceans and cockroach is common.

ì
Key words: allergy, chironomids, cntstaceans, IgE antibodies, insects, skin
prick test.

Nils E. E,riksson, Lung- and Allergy clinic, Dept of Medicine, Làns-
sjukhuset, S-30 1 85 Halmstad, Sweden.

Carsten Schou, Allergologisk Laboratorium, Postbox 408, 
'DK-2g70

Hòrsholm. Denmark.

INTRODUCTIOI\

Chironomid larvae
are used as aquarium
quito larvae> EML).

I  ( 1992 )

however, not only among patients handling fish
food. Widespread allergy against CHI (adults as

(CHI), non-biting midges, well as larvae) has been reported from Sudan
fish food, called <red mos- (Gad El Rab and Kay 1938) and from Japan
Allergy to CHI is found, (Kino et ol., 1987). According to an earlier
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stud], l4p/o úf out atopic patienb have, an
unquestionabty positive (>2+) skin prick test
(SPT) with an extract produced finm chiron-
omid larvae (Eriksson et al., 1989). Anorher
study indicated that the sensitization rate with
CHI was higher among farmers than among our
urban patients (Eriksson et al., 1991). The clini-
cal relevance of these positive test results is
unknown.

The aim of the present study was to estimate
the prevalence of CHI allergy in adult patients
with asthma and rhinitis and to study concomi-
tant sensitization to CHI and other allergens,
especially arthropods.

PATIENTS AND METHODS

A) Evaluation of CHI extracts with SpT on CHI
sensitized patients

20 adult individuals (mean age 34 years) with
a previously known allergy against CHI were
skin prick tested in duplicate with the follow-
ing allergen extracts: (1) Chironomus thummi
thummi larvae (CTT) extract from Allergologisk
Laboratorium Copenhagen (ALK), in the fol-
lowing named CTT-ALK, employing 3 concen-
trations: 0.02, 0.2 and 2 gl-r.(2) Our earlier
used extract from CHI larvae (fish food, <red
mosquito larvae>>, RML-LB) produced by Dr
Lars Belin, Góteborg, with a concentration of
l/100 (w/v) @,riksson et al., 1989) (3) A crude
CHI larvae extract received from Dr X Baur,
Mùnchen, Germany (RML-XB), with a concen-
tration of 1gl-' (w/v) (Baur et al., I?BZ). (4) A
purified Chironomus thummi hemoglobin
extract (Chi t I), received from Dr X Baur, with
a concentration of 0.1 gl-t (w/v) (Baur et al.,
1 e 8 2 ) .

As controls, twenty healthy persons were
tested with the same extracts.
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,B) Studies on 600 consecutive patients

SPT's were performed on 600 consecutive
adult patients (mean age 37, range 1l-80 ye:arrr)
at the Lung- and Allergy Clinic with threè <lHi
efiracts (CTT-ALK 2 gl-r, RML-L.B 1/100 and
Chi t I 0.1 gl-t) in addition to 11 common inha-
lant allergens (Fig. 1).

Allergen specific IgE, antibodies against CTT'.
crustaceans (crab, craytìsh and shrimp) and cock-
roach were determined with Magic Lite (ML) on
the sera of patients with positive SPT against
CHI. Furthermore, Radio Allergo Sorbent Test
(RAST) was performed on selected sera with
CTT-ALK and with two of the CHI species
known to cause allergy in Japan, Chironornu.s
yo s hima t srri and To ku na gay us tt r i k a a ko ntu s i.

In vivo methods

SPT was performed as described earlier
(Eriksson et al., 1989). A wheal reaction of the
same size as that of a positive histamine reference
(histamine HCI 10 gl-t) was recorded as rhree
plus (3*)

lr{asal or conjunctit,al provocation tests"(PTsl
were performed with CTT-ALK 0.2 gl-r or 2 El-t,
on those CHI-SPT positive patients in the second
part of the study, who volunteered for the provo-
cation test. The tests were performed as described
elsewhere (Eriksson et al., 19S9)..The patients
were asked to send in a written report of symp-
toms appearing 2, 8 and 24 hours after the testing.

In vitro methods

Magic Lite. Specific IgE, to CCT, crustaceans
and German cockroach was tested by Magic
Lite chemiluminescence test (lML) essentially as
described elsewhere (Sturgess et al. 1986,
Woodhead and Weeks 1989, Weeks et al.
1983). Results were expressed as Allergy
Classes (AC) 0-5. Non-specific binding was
evaluated by performing ML with Cm on rhe '

sera of 5 non-CHI sensitized atopic indìviduals
with a high grade grass pollen allergy.
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RAS?l Cyanogen bromide-activared paper
discs were coupled at 1 mg CTT extract per ml
(40 p7disc). For each disc, 50 pl of serum was
used. IgE, binding was revealed with iodinated
anti-IgE (18.000 cpmldisc; Pharmacia, Sweden).
Results were expressed as percentages of total
binding, a procedure regarded to be acceptable
for the limited purposes of this study.

Allergen extracts

The CCT-ALK extract was produced as fol-
lows: 90 g of larvae from Chirononrus thummi
thuntmi were crushed in a mortar and stirred
over night in 0,125 M ammonium bicarbonate.
The material was centrifuged 40 min. at 15.000
x G and filtered through Whatman s I filter
paper. The extract was dialysed 3x12 hours
against 100 volumes 0,125 M anrmonium bicar-
bonate. After freezedrying the extract was redis-
solved and the dialysing steps*were repeated. By
a final freezedrying the yield was 1.ll g. For
SPT the extract was redissolved in Coca's solu-
tion and sterilized through 0.22 pm filter. Sterile
glycerol (50%) was added and the extract was
ampouled under sterile conditions. For provoca-
tion the extract was redissolved in sterile water
and f,ltered through 0.22 pm filter before
freezedrying in sterile ampoules. All operations
were performed at 5o C. The extract was recon-
stituted with sterile saline immediately before
use.

The RML-LB, RML-XB and Chi I I exrracrs
are described above. The crab, crayfish, shrimp
and German cockroach extracts used in ML
were the commercially available ML extracts
(ALK, Hórsholm, Denrnark) and the common
inhalant allergens used in the SPT were the
commercially available Soluprick extracts from
the same manufacturer (Fig. 1).
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Figure /. Comparison between.SPT results of 59 CHI-
sensitized (CHI positive) and 196 other atopic patients
(CHI negative) with A/R. Soluprick 10 HEp exrracrs
were used with Dermatophagoides pteronyssinla (Dp),
Dermatophagoides farinae (DF), dog, horse, cat,
timothy (Timo), mugwort (Mugw) and birch, Soluprick
7/20 w/v extracts with Alternaria (Alter) and .Cladgs-
porium (Clado) and Soluprick <Diephuis> 1000 NE/
ml with Acarus siro (AS). The differences between the
two groups are statistically significant with AS
(P<0.001), DP (P<0.05), DF (P<0.05) and caf '
(P<0.01, in the opposite direct ion).

Statistics

Differences between groups were tested with
Fischer's exact test.

RESULTS

A) Evaluation of CHI extracts with SPT

SPT performed with CHI extracts on Z0
healthy individuals was negative in all except one
person. ML showed that his serym contained IgE,
antibodies in low concentration against CTT-
ALK (AC:1). On the 20 CHI sensitizeÀparienrs,
the RML-LB extract gave the strongest SPT reac-
tions, on an average a 3* reaction. The mean
diameters and mean number of pluses with the
test extracts are shown in Tab. I. The CTT-ALK
extract with a concentration of 2 gl-t was chosen
for use in the second part of the study.
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B) Studies on 600 consecutive patients

SPT results. Of the 600 consecutive patients,
280 (47%) had one or more positive (>0) SpT,
266 (44o/o) with common inhalant allergens and
61 (10%) with CHI exrracts. Of the 496 consecu_
rive parients who had A/R, 254 (5:.ca had posi_
tive SPT with one or more allergens , 24A (g%)
with common inhalant allergens and 59 (12%)
positive SPT with one or more of the CHI
extracts. Of the 59 patients having positive SpT
with CHI extracts, 14 had isolated positive SpT
with CHI and 45 positive SpT with conìmon
inhalant allergens as well. Of the 254 aropic
patients (i.e., patients with positive SpT results),
23% had posirive SpT with CHI exrracrs. The
quantitative SPT results with the different CHI
allergen extracts are shown in Tab. II.

Comparison between CHI-sensítized and other
atopic patients with asthma/rhinitis. positive Spr
with the mite allergens were more common in
CHI sensitized patients than in patients not sen_
sitized to CHI, whereas the opposite result was
found with cat allergen (Fig. 1). Asthma was more
common (39"/r) in the CHI sensitized group than
in other atopics (20%) (p<0.05). The ages of
patients with CHI sensitivity (mean 34 years) did
not significantly differ from that of atopic patients
without CHI sensitivity (mean 32 years). Four_
teen per cent of the patients in both groups had
an aquarium in their home. The proportion of
urban/rural residences did not differ between the
groups.
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seen in Tab. III. Only two patients reported th{
they earlier had noticed symptoms when
exposed to <red mosquito larvae> used as agul-
rium fish food.

Table /. Skin prick rest resurts with differenr aileryen
extracts in 20 parients with a known allergy ugai*
clúronomids. (Mean diameters and numb.rif pi;;;
standard deviations in brackets.

Allergen Dianteter (mm) No of pluses

CTT-ALK 0.02 gl

CTT-ALK 0.2 g/l

CTT-,\LK2 g/l

RML-LB

RML-XB

Chi r I

Histamine 10 g/l

1 .0 ( 1.0)
1 .s  (1 .3 )
2 .1  (1 .s )
3 .0  (1 .2 )
0.6 (0.e)
0.3 (0.7)

3f (definition)

2.4 (2.2)
3.7 (2.e)
s.2 (3.s)
7.4 (2,e)
1 .4  ( r .e )
0.6 ( r .2)
7.1 (0.8)

Table 1/' SPT results with CHI allergens in 59 patients having positive SpT to one or more of the CHI allergens.

Alleryen Number of pluses
Neg 1+ 2+ ,?+

Positive
>J+ ^b '/" of all tested

atopic patients
(n:254)

CTT-ALK
RML-LB

Chi t I

1 0
4

49

l 3
t 4
2

22
25

a
J

1 1
l 2

5

3
4

0

49

5 5
1 0

19"/"
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Contparison between CHI-sensítized and

other atopic potients with asthma/rhinitis. Posi-

tive SPT with the mite allergens were more

common in CHI sensitized patients than in

patients not sensitized to CHI, whereas the

opposite result was found with cat allergen

Fig. 1). Asthma was more common (39"/") in

the CHI sensitized group than in other atopics

e0%) (p<0.05). The ages of patients with CHI

sensitivity (mean 34 years) did not significantly

differ from that of atopic patients without

CHI sensitivity (mean 32 years). Fourteen per

cent of the patients in both groups had an aqua-

rium in their home. The proportion of urban/

rural residences did not differ between the
groups.

Provocation tests were performed on 23
patients (12 nasal and 11 conjunctival provoca-
tion tests). Of these 7 (30'/") were clearly positive,
giving moderate or severe symptoms, whereas in
8 cases (35%) only slight symptoms, of doubtful
clinical relevance, were elicited with CTT-ALK 2
gl-'. Eight provocation tests (35%) were negative.

Three of the patients reported moderate symp-

toms and 9 patients reported slight symptoms 8
hours after the visit at the clinic. No isolated late
reaction was reported. Some anamnestic data as
well as test results of the patients subjected to
provocation tests are seen in Tab. III. Only two
patients reported that they earlier had noticed

symptoms when exposed to <red mosquito lar-

vae> used as aquarium fish food.

Tahle /1L Some anamnestic data and test results of patients subjected to provocation tests. 1i; +:have contact
with aquarium earlier; **:have contact with aquarium presently. (2) O:no symtoms, l:slight symptoms,
2:moderate symptoms, 3:severe svmptoms. (3) have noticed symptoms on exposure to red mosquito larvae. (4)
PT positive with CTT-ALK 0.2 gl-'. nd:non determined.
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Spectfic IgE antibodies in serum The ML per_
formed with CTT on the sera of five grass pol_
len allergic patients showed no unspecific bind_
ing. ML, performed on sera from 50 consecu_
tive patients, having positive SpT with CHI, was
positive in 72/o with CHI, in 62/o with crayfish,
in 42o/o with cockroach, in 36r/, with shrimp and
in 8% with crab. The ML classes of 70 sera
(CHI sensitized patients from part A and part B
of the study grouped together) are seen in
Tab.IV.

Table /z Results of derermination of IgE antibodies
with Magic Lite (ML) against CTT_ALK, crustaceans
and cockroach in sera from 70 patients (from part A
and part B of rhe srudy) wirh positive SpT wich Ci{I.

AIIergen

Figure 2. correlation between RAST resurts with cfti-
ronomus thummi thuntmi (CTTj, Chironomrc yoshi_
ntatsui-(lf) and Tokunagàyusuíika akamusi (TA) in
:":î,of r..l".EqlatienF. The non-specific bindìng ías
1.6% with CTT-ALK, 0.6% wiitr Cy and "0.gyo
with TA.
A:C. yoshimatsui, x: T. akomusi.

Table V. The quantitative connection between SpT
and Magic Lite (ML) analyses with CTT_ALK n 73
patients.

ML (Allergt class)
0 t 2 3 4 5

Positive ML
No ',/o

CTT-ALK
Crayfish
Shrimp

Cockroach
Crab

1 7  3 t  1 7  4  0
2 8 1 3 2 0 7 2
4 0  6 1 7  6  1
4 r 1 7  9  3  0
5 7  4  6 2 1

53 76
42 60
30 43
2 9  4 l
1 3  t 9

Of the 14 patienrs who had isolated positive
SPT with CHI, 12 had CHl-specifik IgE anti_
bodies in their sera, according to ML. One of
the two patients with negative CHI_ML had a
positive ML result with crayfish.

A good correlation was found between RAST
determinations of specific IgE against CCT,
Chironomus yoshimatsui and, Tokunagayusurika
akamusi (Fig. 2).

Correlations between in-viv,o and in_vitro
results. When the SpT results and ML results
with CTT-ALK were compared, a fairly good
correlation was seen, arthough individuars with a
positive SPT and negative ML as well as a few
patients with the opposite result were seen
(rab.9.
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SPT result (number of ptuses) positive
0 I 2 3 >J Spru,)

I
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> 3
a
J
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0
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ML (%)
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4  1 3

1 0 4

2
5
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2
5
5
a
J
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1

3
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1 0 0
90
8 2 .

8 1

r 0 0

DISCUSSION

The finding that l2/" of our adult patients
with A/R (corresponding to 23% of aropic
patients with A/R) have positive SpT with CHI
allergens, are in agreement with an earlier study
from the same clinic (Eriksson et a1.., 19g9).
Allergen specific IgE antibodies againsr CTT,
determined with ML, was found in 72% of
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patients having positive SPT with CHI. This
shows that at least the majority of the positive

SPT results are due to real IgE sensitization.
Some of the patients have been sensitized to
CHI when exposed to RML used as fish food,
and the sensitization of other patients might be
explained by their allergy to crustaceans, cross-
reacting with CHI (Eriksson et al., 1989). For
the majority of CHI sensitizations, however,
other explanations have to be searched for. A
reasonable guess is, that the patients have been
sensitized when exposed to adult CHI occurring
in their environment.

The results of the provocation tests, giving

only 8 clearly positive reactions out of 23 tests,
suggest that the CHI sensitization is of limited
clinical importance.

Baur et al. (1982) have identified sensitiza-
tion to CHI hemoglobin and have localized
antigenic determinants to certain polypeptide

sequences of the hemoglobins. Only 17% of our
CHI sensitized patients had positive SPT with

the purified hemoglobin (Chi r I) allergen. This
finding could indicate that the sensitization of
our patients more often is directed against other
CHI allergens. It could also mean, however, that
we used fhe Chi r I extract with a too low con-
centration, giving falsely negative SPT.

IgE antibodies against crustaceans and cock-
roach were found in many of the sera from
CHl-sensitized patients. Inhibition studies, per-
formed on the sera from some of our patients
and reported elsewhere (Schou et al. 1991) have

shown that true IgE cross-reactivity occurs
between CHI, crustaceans and cockroach, thus
corroborating some of the results of an earlier

study (Eriksson et a1.,1989).
We have no explanation to the finding that

positive SPT with mites (DP, DF and Acarus

siro) were more common in the CHI sensitized
patients than in other atopics. In another study,
in which 50 CHl-sensitized patients were com-
pared with 50 CHI negative patients with an

s  (1ee i )

allergy against animal and/or house dust mite,
SPT results with DP did not differ between CHI
positive and CHl-negative individuals. The only
significant differences found were, that L7/50
CHl-sensitized but only 1,/50 of the CHI-nega-
tive patients had an aquarium in their home, and
that 16/50 CHl-positive but only 7/50 CHI-
negative patients reported symptoms elicited by
shellfish (E riksson, 1,99 I).

Future evaluations should focus on the rela-

tionship between exposure and sensitization and
on the possibility of cross-reactions between
CHI and mites. ;
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