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Introduction
Bed bug infestations continue to increase in number, scope, and geographic distribution (Potter 2006,
Reinhardt and Siva-Jothy 2007, Romero et al. 2007, Potter et al. 2010). Bed bug bites should be included
in the differential diagnosis of common forms of papulosquamous dermatitis including those resulting from
other arthropod bites (Goddard and de Shazo 2008). A variety of clinical reactions to bed bugs have been
reported most of which have been attributed to immunologic reactions to bed bug saliva, body proteins, or
feces (Goddard and de Shazo 2009). Both cell-mediated (Hamburger and Dietrich 1937, Sansom et al.
1992) and IgE-mediated immunologic mechanisms have been proposed (Parsons 1955, Leverkus et al.
2006).
It is possible to gain information about the pathogenesis of cutaneous reactions by determining
the timing of the reactions, i.e., immediate, late, delayed, or biphasic (de Shazo et al. 1984). The purpose
of this study was to observe macroscopically the evolution of cutaneous bed bug bite reactions in a
volunteer who had never knowingly been bitten by bed bugs but who subsequently developed persistent
cutaneous reactions to their bites.

Materials and Methods
A post-doctoral researcher (KTE), who had never knowingly been bitten by bed bugs, placed 4 adult bed
bugs on the dorsal aspect of her right arm, approximately 28 cm distal to her elbow (Fig. 1). The exact
feeding site was noted. Bugs were allowed to feed to repletion (approx. 10 min), then placed in plastic
vials for oviposition. Careful observations were made daily as to the development of cutaneous reactions
at the bite sites. Seven days after the first biting event, 4 more adult bed bugs were placed on her other
arm (left) in the same location. Only 3 of these bed bugs fed to repletion. Again, careful observations
were made, and both arms were examined daily for the next 3 weeks. The intensity of the reactions
(pruritis, erythema, induration) were rated by the researcher on a Lichert scale (1–10) (Fig. 2).

Results and Discussion
No itching, pain, or cutaneous reactions occurred on the right arm until 5 days after exposure, when bright
red, pruritic macules appeared at all bite sites. Itching became increasingly intense over the next 24
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Figure 1. Right arm, bed bugs placed for feeding.

Figure 2. Lesion development curves.
hours, a topical antipruritic cream was applied and oral antihistamines were taken. By day 7, the maculopapular lesions were still clearly visible, but itching had subsided.
During the second feeding on the left (other) arm, the researcher developed pruritis at the site of
previous bites on her right arm. Two days later, induration occurred and was manifested by edema and
erythema that developed at the feeding sites on the left arm, peaking in diameter (6 cm) approximately 12
hours later (Fig. 3). This induration subsided, followed by development of pruritic, erythematous
maculopapular lesions by day 4 (Fig. 4). Surprisingly, when induration developed on her left arm, the sites
of previous bites on her right arm became erythematous and pruritic again (Fig. 5). Bite lesions on both
arms resolved over the next 10 days, but faint erythemata at bite sites remained visible (Figs. 6–7). There
was some evidence of hyperpigmentation on both arms at the bite sites 21 days post-bite (Fig. 8).
Cutaneous reactions with immunologic mechanisms have been described clinically by the timing
of their appearances as “immediate” (within 30 minutes), “late” (6–8 hours), or “delayed” (24–48 hours).
Immediate and late reactions have been associated with the presence of a specific antibody to the
antigen deposited in the skin while delayed reactions have been associated with cell-mediated
mechanisms (Joneja and Bielory 1994). The cutaneous reactions noted here occurred later than did the
immediate, late, or biphasic reactions to fire ant venom, insulin, or delayed reactions to purified protein
derivative (PPD) and appear similar to the previously reported blistering reactions occurring days after
bites (Sansom et al. 1992, Leverkus et al. 2006) and might be unique. Although immediate, IgE-mediated
immunologic reactions to insect salivary antigens have been implicated in bullous reactions (Leverkus et
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Figure 3. Left arm, induration 3 days post-bite.

Figure 5. Right arm, 10 days post-bite.

Figure 7. Both arms, 4 days post-bite
(left arm in front), and 11 days
post bite (right arm in back).

Figure 4. Left arm, bite lesions 4-days post-bite.

Figure 6. Right arm, 17 days post-bite.

Figure 8. Right arm,
hyperpigmentation 21 days
post-bite.

al. 2006), such reactions in our clinical experience have been seen more commonly in reactions to
tuberculin proteins in hyper-immunized individuals. The “lighting-up” phenomenon at sites of previous
lesions seen here has been reported anecdotally previously (McKiel and West 1961), but is poorly
understood. This presumably results from antigens residing at the bite site for an extended period of time,
and from these antigens responding to inflammatory mediators circulating to new bites. Hopefully, the
observations reported here will add to the body of information necessary to guide further research to
elucidate bed bug bite reactions and their underlying pathology.
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