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First record of the tropical bed bug Cimex hemipterus (Fabricius, 
1803) (Hemiptera, Cimicidae) in Norway 
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The tropical bed bug Cimex hemipterus (Fabricius, 1803) is reported for the first time in Norway. 
Both morphological characters and DNA barcoding were used to identify a specimen collected in 
Lillehammer, Innlandet County, Norway. This hematophagous insect is a common nuisance pest in 
the tropics and can be expected to show an occasional indoor appearance in Norway in the future. A 
brief risk assessment is conducted, and some aspects related to pesticide resistance and efficient pest 
control are discussed.
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Introduction

In Norway, the heteropteran family Cimicidae 
includes the bat bug (Cimex pipistrelli complex), 
the swallow bug (Cimex (= Oeciacus) hirundinis 
Lamarck, 1816) and the common bed bug 
(Cimex lectularius L., 1758). Their evolutionary 
origin and exact taxonomical status are under 
investigation with modern DNA-based methods, 
and the bat bug probably consists of multiple 
species (Balvín et al. 2012, Balvín et al. 2015, 
Roth et al. 2018, Roth et al. 2019). The Cimicidae 
are hematophagous ectoparasitic insects feeding 

on birds and mammals (Usinger 1966), and C. 
lectularius is the only human-associated species 
previously recorded in Norway (Roth et al. 
2018). C. lectularius has been an increasing 
nuisance pest in Norway for almost two decades, 
and, except for a drop during the COVID-19 
pandemic, its infestation rate appears to have 
stabilized at a level of approximately 3000 control 
cases per year (NIPH 2022, Rukke et al. 2022). 
These observations match the global resurgence 
of bed bug infestations (Doggett et al. 2018). 
The worldwide growth of the bed bug nuisance is 
strongly related to travel and pesticide resistance, 
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and it encompasses both C. lectularius and the 
tropical bed bug Cimex hemipterus (Fabricius, 
1803) (Dang et al. 2017, Doggett et al. 2018, 
Akhoundi et al. 2020). Several first records 
and a survey of infestations in 15 European 
countries indicate an increased prevalence and 
broader distribution of C. hemipterus in recent 
years (Gapon 2016, Vinnersten 2017, Masini et 
al. 2019, Golub et al. 2020, Balvín et al. 2021, 
Chebbah et al. 2021). In line with these European 
observations, we report the first finding of C. 
hemipterus in Norway.  

The species/material

Cimex hemipterus (Fabricius, 1803) 
 INNLANDET (OS), Lillehammer: Lille-
hammer (EIS 54) 20. August 2021, 1♂, leg. Ane 
Julie Aaslie (Anticimex), det. Bjørn Arne Rukke, 
coll. NIPH.
 C. hemipterus is morphologically quite 
similar to C. lectularius, but it has a more 
slender appearance (Balvín et al. 2021) and is on 
average slightly longer (Usinger 1966, Vinnersten 
2017). Distinct morphological characters used 
to separate the two species are: 1) the pronotum 
of C. hemipterus is less than 2.5 times as wide 
as long at the middle, while the pronotum of 
C. lectularius is more than 2.5 times as wide as 
long, and 2) the paragenital sinus (adult females 
only) is a deep, narrow cleft in C. hemipterus, 
whereas in C. lectularius this is a somewhat 
more open and shallower cleft (Usinger 1966). 
One population of C. hemipterus in Guangzhou, 
China, has been found to have a width-to-length 
ratio of the pronotum of 2.6, and therefore 
molecular identification should be conducted for 
identification of the two species if a specimen is 
close to the cutoff ratio of 2.5 (Zhang et al. 2021).
 Additional characters that are useful in 
distinguishing the two species are the shape of the 
bristles found on the anterior sides of the pronotum 
and the last abdominal segment. The edge of the 
bristles of C. hemipterus appear smooth compared 
to the uneven or jagged edge in C. lectularius 
(Usinger 1966). The tibial pads of C. hemipterus 
are also hairy when compared to the C. lectularius 

(Kim et al. 2017), but such identification requires 
large magnification and benefits from comparison 
with reference material. 
 In August of 2021, the Section for Pest 
Control at the Norwegian Institute of Public 
Health (NIPH) received a male bed bug specimen 
found in a private home in Lillehammer city. 
The specimen was discovered when unwrapping 
a small rug purchased from a local retailer. Due 
to deviant appearance from C. lectularius, the 
on-site pest controller sent the specimen to NIPH 
for identification. It was identified as an adult 
male of C. hemipterus using the identification 
key in Usinger (1966). The specimen’s bristles 
on the anterior sides of the pronotum and the last 
abdominal segment of the C. hemipterus had edges 
that were smooth instead of uneven or jagged. 
The width-to-length ratio of the pronotum was 
measured to be 2.2. In comparison, a reference 
specimen from a C. lectularius stock culture at 
NIPH had a ratio of 2.9 (Figure 1). 
 The morphological characteristics pointing 
at C. hemipterus, were confirmed by DNA 
barcoding. We sent the C. hemipterus specimen 
in addition to a C. lectularius specimen from our 
laboratory stock culture for barcoding. DNA was 
extracted from the left hind leg of the specimens 
using E.Z.N.A tissue kit (Omega Bio-Tek Inc., 
Norcross, USA). The samples were amplified 
using the LepF1 and LepR1 primers (Hajibabaei et 
al. 2006). Amplicons were thereafter purified and 
sequenced using traditional Sanger sequencing. 
The resulting COI sequences (GenBank accession 
nr: C. hemipterus - OM700201 and C. lectularius 
- ON911370) were mapped to the BOLD 
database for specimen identification (http://www.
boldsystems.org/index.php/IDS_OpenIdEngine). 
This returned a solid match with > 99.62 % 
sequence similarity to C. hemipterus in the 
database (top 50-matches), whereas it provided an 
81.76 % match with our reference specimen of C. 
lectularius.

Discussion

The distribution of bed bugs is affected by their 
synanthropic association, but in general, C. 
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FIGURE 1. Pronotum of A) Cimex lectularius from a stock culture at the Norwegian Institute of Public Health 
(originally collected in Oslo, Norway) and B) Cimex hemipterus collected in Lillehammer, Norway. Arrows 
show the width-length ratios of the specimens pronotum used in species identification. Photo: Anders Aak and 
Bjørn Arne Rukke.

hemipterus is more commonly found within the 
30° north and south latitudes, while C. lectularius 
primarily occurs in temperate regions. The two 
species co-exist in parts of Africa, Middle- and 
South America, the Middle East, Asia, and 
Australia. International travel and increased 
globalization most likely have influenced the 
historical global distribution pattern (Doggett et 
al. 2018, Akhoundi et al. 2020). Further, these 
dispersal mechanisms may be augmented by 
the development of pesticide resistance in both 
species (Dang et al. 2017, Romero 2018). The 
rapid dispersal between countries and continents 
with ample opportunities to establish indoors 
may promote concurrent appearances of the two 
species in the future, as seen with recent dispersal 
of C. hemipterus into temperate regions in the 
European countries (Gapon 2016, Vinnersten 
2017, Masini et al. 2019, Balvín et al. 2021, 
Chebbah et al. 2021).
 The C. hemipterus recorded in Lillehammer 
city was not from an established population, but 
the observation adds to the list of Norwegian 
cimicids (Roth et al. 2018). In Sweden, C. 
hemipterus is considered an established species, 
but only a handful observations have been 
reported among tens of thousands of bed bug 
infestations during the last 10 years (Vinnersten 
2017). The low abundance of C. hemipterus 
relative to C. lectularius is comparable to Norway 
as Sweden has twice the amount of people 
and a higher incidence of bed bugs per capita 

(Vinnersten 2017, NIPH 2022). The biology and 
appearance of the two species are very similar, 
and C. hemipterus may have been overlooked in 
both countries. However, examination of museum 
specimens, submitted samples to NIPH and 
records in national data portals show no previous 
records of C. hemipterus in Norway (Roth et al. 
2018, Artsdatabanken 2022, GBIF 2022, NIPH 
2022). C. hemipterus has also been observed in 
Finland (Vinnersten 2017, Roth et al. 2018), but 
to our knowledge not in the other Nordic countries 
of Denmark and Iceland.
 The aim for the pest control companies, 
managers and governmental bodies is to protect 
indoor environments from colonization of bed 
bugs and eradicate all known infestations. Bed 
bugs are difficult to keep at bay, as efficient 
dispersal abilities and cryptic behavior often 
allow them to stay ahead of the control efforts. 
Introductions through tourism may give C. 
hemipterus temporary residence in Norway, and 
pest control technicians should be on the alert if 
bed bugs appear differently (Balvín et al. 2021) 
or if infestation and insect behavior deviate from 
normal situations (Gapon 2016, Kim et al. 2017, 
Golub et al. 2020). The methods of Integrated 
Pest Management (IPM) used to control C. 
lectularius also apply to C. hemipterus (Romero 
et al. 2017, Doggett et al. 2018). Thus, precise 
species identification is probably of subordinate 
importance for the efficiency of control efforts. 
Efficient control typically combines several 
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methods (Bennett et al. 2016, Romero et al. 
2017, Wang et al. 2018), such as heat treatment 
of apartments, rooms, objects or local bed bug 
aggregations (Benoit 2011, Puckett et al. 2013, 
Rukke et al. 2015, Loudon 2017, Kells 2018, 
Rukke et al. 2018), the use of desiccant dust 
alone or in combination with mobility stimulants 
(Benoit et al. 2009b, Akhtar & Isman 2016, Singh 
et al. 2016, Aak et al. 2016, Rukke et al. 2021), 
insect pathogenic fungi (Barbarin et al. 2017, 
Aak et al. 2018, Rukke et al. 2021) and freezing 
of infested objects (Benoit et al. 2009a, Olson et 
al. 2013, Rukke et al. 2017). Pesticide resistance 
is likely to be prevalent in C. hemipterus (Dang 
et al. 2017), and therefore control efforts should 
focus on non-poisonous methods. As for C. 
lectularius, building-wide inspections and control 
efforts should always be considered as infestations 
in single rooms may spread to adjacent rooms or 
housing units (Cooper et al. 2015, Bennett et al. 
2016). Regarding control of C. hemipterus, it 
is important to note that the improved climbing 
abilities compared to C. lectularius (Kim et al. 
2017) and differentiated responses to aggregation 
signals (Dery et al. 2021), may interfere with 
efficient use of interceptor traps for detection and 
evaluation purposes. In addition, C. hemipterus 
may have a lower reproductive potential, compared 
to C. lectularius (Araujo et al. 2009, How & Lee 
2010b, Matos et al. 2017) and eradication may 
therefore be easier.
 Norway is at the extreme end of the expected 
geographical distribution of C. hemipterus 
(30° north and south latitudes), and bedroom 
temperatures during Norwegian winters typically 
range between 18–20°C. C. hemipterus’ preference 
for higher temperatures (How & Lee 2010a) 
can be a factor restricting this “tropical culprit” 
from becoming an endemic nuisance in Norway. 
Whether or not we will encounter C. hemipterus 
again is an open question, but increased awareness 
of this species is recommended.
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