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ABSTRACT
Regional analysis of dust mite species distribution is pertinent

to clinical practice as atopic patients should be tested and, when
indicated, receive appropriate immunotherapy with house dust
mite antigens indigenous to their geographic locale. Surveys in
selected areas of the United States have found D. farinae and D.
pteronyssinus to be the two most prevalent mite species. None of
these surveys encompassed the populous Northeastern corridor of
the United States. This present study describes the distribution of
Dermatophagoides spp. antigens within the homes of asthma suf-
ferers living in suburban Massachusetts. A total of 60 dust samples
were col/ected from carpets in the homes of 46 patients with
chronic asthma and documented house dust mite sensitivity. Dust
samples were obtained from bedroom carpets in 46 homes and
both bedroom and family room carpets in 14 homes. Dermatopha-
goides spp. bedroom carpet levels ranged from 2.3 ug/g to 138.5
ug/g; (mean level 36.1 ug/g). D. farinae was the dominant species
in the majority (78%) of sampled homes. D. pteronyssinus pre-
dominated in only three (7%) homes. Nearly 80% of surveyed
homes had carpet dust mite antigen levels exceeding 10 ug/g.
Mean bedroom carpet levels were more than two-fold higher than
family room levels, 47.7 ug/g versus 19.5 ug/g. Distribution pat-
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terns of D. farinae and D. pteronyssinus in bedroom and living
room carpets was similar in 13 of 14 surveyed homes. Although D.
farinae is clearly the dominant allergen in the surveyed homes, this
study suggests that both D. farinae and D. pteronyssinus antigens
should be used for diagnostic testing and, when indicated, immu-
notherapy in the northeastern United States. (Allergy and Asthma
Proc ]8:177-180, 1997)

Five house dust mite species belonging to the family
Pyrogylphidae, D. farinae, D. pteronyssinus, D. micro-

ceras, Euroglyphus maynei, and Blomia tropicalis, are
known sensitizers for asthma and allergy sufferers. I As the
prevalence of house dust mites varies between continents,
climactic zones, and indoor microclimates, analysis of the
distribution of specific house dust mite species is relevant to
clinical practice, as atopic patients should be skin tested
and, when indicated, receive immunotherapy to house dust
mite antigens indigenous to their geographic locale.

Preliminary surveys in selected areas of the United States
have found D. farinae and D. pteronyssinus to be the two
most prevailing mite species.2-6 A more comprehensive
analysis of 252 homes in eight more humid southern and
westerly regions of the United States found that the majority
(91%) of sampled homes were populated by both D. farinae
and D. pteronyssinus.7 All homes in all locations contained
Dermatophagoides species, and few homes were infested
by either D. farinae or D. pteronyssinus alone.

Presently there are little data describing the distribution
of Dermatophagoides species in the northeastern United
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Figure 1. Dermatophagoides species distribution in bedroom car-
pets of 41 homes.

D. farinae alone where the mean level was 23.6 ug/g.
Twenty-two percent (9/41) of homes had bedroom carpet
dust mite levels ranging from 2 to 10 ug/g per gram of house
dust, 56% (23/41) had levels between 10-50 uglg, and in
22% (9/41) of homes dust mite levels exceeded 50 ug/g (see
Fig. 2).

In the 14 homes where both the bedroom and family
room carpets were sampled, bedroom carpet levels were
significantly higher; range 3.1-138.9 ug/g; mean 47.7 ug/g,
versus family room carpets; range 3.3-46.4 ug/g, mean 19.5
ug/g (see Fig. 3). Only one home (No. 10) with bedroom
carpet dust mite infestation had nondetectable dust mite
levels in the family room carpet. Two of 14 homes (Nos. 11,
14) had higher antigen levels in family room carpets. The
pattern of D. farinae and D. pteronyssinus antigen distribu-
tion in bedroom and living room carpets was similar in 13
of 14 surveyed homes.

Twenty-seven homes subjected to an on-site visit were
analyzed in detail. The majority of these homes were older,
wooden, suburban, single family dwellings ranging in age
from 2 to 102 years (mean 41 years). Temperature and
humidity levels were recorded in mid to late October. In-
home bedroom temperatures ranged from 68-74 OF (mean
72°) and relative humidity ranged from 39%-56% (mean
45%). There was no correlation between levels of house
dust mite infestation and indoor temperature or relative
humidity, nor was there any relationship between dust mite
levels and the age of the home, type of heating system (hot
water versus hot air), air conditioning system (central air
versus window units), or carpet thickness.

Vacuum dust samples from all homes in this survey were
initially screened with the semiquantitative Acarex test.
There were 5/23 (23%) false positive Acarex tests (nonde-
tectable immunoassay or <2 ug/g levels) when the Acarex
test was read as slightly positive. Immunoassay levels of
dust samples with a moderate Acarex reading ranged from
15.8 ug/g to 95.1 ug/g (mean 38 ug/g) and samples with a
highly positive reading ranged from 7.7 ug/g to 138.9 ug/g
(mean 50 ug/g). There were no false positive Acarex tests
when the Acarex reading was moderate or highly positive.

States. This most densely populated region of the United
States is an area with colder, drier winters where one might
expect D. farinae to be more prevalent. The present study
details the distribution of D. farinae and D. pteronyssinus
antigens within the homes of asthma sufferers residing in
eastern Massachusetts.

METHODS

A total of 60 dust samples were collected from the homes
of 46 patients residing at or near sea level within a 10

mile radius of Salem, Massachusetts, a coastal suburb at
latitude 42°, located 20 miles north of Boston. All patients
had chronic asthma (mean duration 12 years), documented
house dust mite skin sensitivity, (>5 mm wheal on prick
testing to D. farinae or D. pteronyssinus antigen) and a
positive Acarex (Center Laboratories, Port Washington,
NY) test on vacuum bag dust samples collected by patients.
Dust samples were obtained from bedroom carpets only
(n = 46) and both bedroom and family room carpets (n =
14) from January to October. The majority of dust samples
48/60 (80%) were collected in October and November. As
part of a larger environmental control study 29 homes were
subjected to a site visit during which the following home
parameters were investigated: age and type of dwelling,
in-home (bedroom) temperature and relative humidity, car-
pet thickness, and type of heating and air conditioning
system.

DUST COLLECTION AND ANALYSIS

In 17 homes, fine dust was extracted from vacuum bag
samples where large dust particles were removed, and in

29 homes dust samples were collected by attaching the ALK
Indoor Allergen Analysis Kit to the home vacuum and
sampling a 3 mm3 area of carpet for 2 minutes. Patients
were instructed to vacuum the bedroom carpet near their
dressing area and family room carpet near chairs or sofas
where human skin scales might be expected to be in greater
abundance. All dust samples were then analyzed by specific
immunoassay techniques.s As 5/46 (11%) of dust samples
that tested positive by the screening Acarex test had unde-
tectable or clinically insignificant levels, <2 uglg of Der-
matophagoides spp., on immunoassay analysis, this report
analyzes the distribution of Dermatophagoides spp. antigen
in 41 homes.

RESULTS

DermatophagOides antigen levels in bedroom carpets
ranged from 2.3 ug/g to 138.5 ug/g with a mean level

of 36.1 ug/g of house dust. D. farinae was the dominant
species in 78% (32/41) of sampled homes, 15% (6/41) of
homes were inhabited by both D. farinae and D. pteronys-
sinus, and D. pteronyssinus was dominant in only three
(7%) of sampled homes (see Fig. 1). The nine homes with
significant levels of D. pteronyssinus antigen had higher
mean dust mite levels (53.6 ug/g) than those infested with
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Figure 3. Dermatophygoides species distribution, bedroom versus
family room.
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Figure 2. House dust mite antigen levels in 41 homes.

DISCUSSION

The five species of house dust mites that have identified
worldwide as risk factors for allergic rhinitis and asthma

include D. farinae, D. pteronyssinus, D. microceras, Euro-
glyphus maynei, and Blomia Tropicalis. The most prevalent
species in England and Europe are D. pteronyssinus and
Euroglyphus maynei, whereas D. pteronyssinus and D. fari-
nae are widespread in North America.2.9 E. maynei and
Blomia Tropicalis have been found in lesser numbers in
warmer, more humid areas of the United States and South
America,lo

United States surveys in southern California,2 Ohio,3 and
southeastern Wisconsin4 revealed widespread distribution
of D. pteronyssinus and D. farinae, with varied species
prevalence and distribution between homes within geo-
graphic areas. D. farinae was found to be the dominant
species in Kansas, II Texas,12 and Ohi03 homes. Both D.
farinae and D. pteronyssinus were prevalent in 20 homes
studied in Atlanta, Georgia.13 An analysis of 40 homes in
the Tampa Bay area found D. farinae and D. pteronyssinus
to be the dominant species and B. tropicalis was also present
in 30% of sampled Florida homes.lo

A more comprehensive survey assayed mite density and
species prevalence in 252 homes in eight geographic areas
of the United States including Cincinnati, Ohio; Memphis,
Tennessee; Greenville, North Carolina; Delray Beach, Flor-
ida; New Orleans, Louisiana; Galveston, Texas; and San
Diego and Los Angeles, California.? The most common
species were D. farinae, D. pteronyssinus, Euroglyphus
maynei, and Blomia Tropicalis. All homes in all locations
contained Dermatophagoides spp. mites, and few homes
were populated by D. farinae or D. pteronyssinus alone. E.
maynei occurred in significant numbers (36%) of homes in
New Orleans, Memphis, Galveston, Delray Beach, and San
Diego. B. tropicalis was found in these same cities, but in
smaller numbers.

As a result of this survey and previous studies, it was
recommended that both D. farinae and D. pteronyssinus
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should be used for diagnostic testing and immunotherapy.
Additional studies are needed to determine the clinical
significance of B. tropicalis and E. maynei species, neither
of which is presently available for skin testing or immuno-
therapy.

Presently there is little or no data depicting the prevalence
or distribution of Dermatophagoides spp. in the northeast-
ern United States, an area where drier colder winters should
favor D. farinae survival. The single New England study,
which surveyed 15 homes in the rural Upper Connecticut
River Valley, collected samples in June and September.14

Surprisingly D. pteronyssinus was the major species in 10 of
these 15 homes and clearly dominated in six. Many of the
homes in this study were described as being damp and
heavily shaded in the summer months.

Our survey of 41 homes in a suburb of eastern Massa-
chusetts reveals D. farinae to be the dominant antigen in the
majority of sampled homes. While D. pteronyssinus was
found in 20% of surveyed homes, it dominated in only 7%
or 3 of 41 homes sampled. This pattern of Dermatopha-
goides spp. distribution in eastern New England is probably
a reflection of colder, drier winters, creating a more suitable
habitat for D. farinae survival.

The high level of carpet mite infestation in these 41
homes was somewhat surprising considering that the ma-
jority of dust samples were collected in October and No-
vember when mites are entering a more dormant stage of
their life cycle. Nearly 80% (32/4) of sampled homes had
levels> 10 ug/g of house dust and in 22% (9/41) of homes
house dust mite levels exceeded 50 uglg of house dust.
These high levels of mite infestation may be a reflection of
infrequent use of air conditioning in the more humid sum-
mer months in coastal New England, an active period of
mite proliferation. Our higher levels may also be due to
sampling carpet areas where a greater abundance of skin
scales might be expected, i.e., bedroom dressing areas and
family room carpets adjacent to chairs or sofas.

The ratio of house dust mite antigen levels in bedroom
carpeting versus family room carpets was 2.5 to L. The
higher house dust mite levels in bedroom carpets (47.7 ug/g)
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versus family room carpets (19.5 ug/g) may be due to a
greater abundance of food supply (skin scales) in the bed-
room. Species distribution of D. farinae and D. pteronyssi-
nus in bedroom and family room carpets was similar in 13
of 14 homes, and only 1 of ]4 homes with significant dust
mite levels in bedroom carpeting had no detectable levels in
the family room carpet. Thus it appears that antigen analysis
of bedroom carpeting reflects mite species distribution
within other carpeted areas of the home (see Fig. 3).

Previous surveys in the United Kingdom and Denmark
have shown a direct correlation between age of home and
mite allergen levels.9•IS In this survey, the age of the home
was not a significant factor in the level of mite infestation.
The Acarex test, which unfortunately is no longer available,
proved to be a useful and inexpensive screening test for
finding homes with significant levels of house dust mite
allergen. Whereas 5/23 (22%) of vacuum dust samples with
a "slight" Acarex reading were falsely positive, all 23
homes with a "moderate to high" Acarex reading had sig-
nificant levels of house dust mite allergen on specific
immunoassay analysis; range 7.7 ug/g-138.9 ug/g; mean
42.2 ug/g.

In summary, analysis of the distribution of Dermatopha-
goides antigen in 4] homes in eastern Massachusetts reveals
that D. farinae to be the dominant species in 80% of
surveyed homes. Enough sampled homes (20%) contained
D. pteronyssinus antigen to suggest that both D. farinae and
D. pteronyssinus be used for diagnostic testing and immu-
notherapy in the northeastern United States.
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