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Too Late Allergic Reaction in Patient with 
Permanent Pacemaker: Searching the Causality and 
Pathophysiology
Kalıcı Kalp Pili Olan Hastada Çok Geç Alerjik Reaksiyon: 
Nedensellik ve Patofizyolojinin Araştırılması

In the current cardiology practice, several medical devices for assisting cardiac func-
tion and closing patent cardiac defects have proven to be life-saving devices and 

include among others pacemakers, defibrillators, stents, artificial cardiac valves, and 
cardiac assist devices. All these devices have scaffold parts that contain metals.1 Their 
use is associated, occasionally, with allergic, hypersensitivity, and rarely, daunting and 
devastating anaphylactic reactions including Kounis syndrome.2 The cardiac pacemak-
ers alone or with defibrillators function have generators that are covered with titanium 
with leads attached to titanium capsule through a header (usually poly-​methy​l-met​
hacry​late and silicone rubber). The conductor wires of the pacemaker consist of an 
alloy of nickel, cobalt, chromium, and molybdenum. The pacing electrodes are made 
of platinum alloyed with 10%-20% iridium.3 All these metals can induce allergic reac-
tions. In the very important report published in the Archives of the Turkish Society 
of cariology4 a 94-year-old male patient, having permanent pacemaker implantation 
that had been replaced 3 years earlier, developed redness and itching in the left chest 
location for 1 week. The dermatologist diagnosed allergic contact dermatitis, and with 
topical 0.1% mometasone furoate, the symptoms subsided and the patient is now, 
6 months after, still asymptomatic. An unspecified patch test was proven negative. 
This report raises issues on the cause and delayed appearance of the reaction. The 
variety of metals the pacemaker components bear such as titanium, nickel, cobalt, 
chromium, molybdenum, platinum, and iridium can act as antigens and can induce 
allergic reactions.5 Moreover, the poly-​methy​l-met​hacry​late used for connection of 
the pacemaker lead with the titanium capsule can cause allergic reactions and even 
anaphylactic shock,6 as well as the rubber and silicon do.7 Mast cells and basophil 
cells bring in their surface-specific high-affinity FceRI and FCgRI and low-affinity FCeRII 
and FCgRII receptors where the IgE antibodies are attached. An allergic reaction can 
take place when a critical number of allergens, in the described case the pacemaker 
components, cross bridge corresponding receptor-bound IgE antibody molecules in 
the mast cell or basophil surface. This critical number of bridged IgE molecules is esti-
mated to be in the order of 2000, in order to make a total of 1000 bridges that are 
necessary to trigger the cell to degranulate and release inflammatory mediators to 
induce an allergic reaction, out of a maximal number of some 500 000-1 000 000 
IgE-circulating molecules.8 When this number is not reached, an allergic reaction is not 
induced despite that allergens, namely metals in the described case, are present in the 
blood. That is why the described patient developed delayed allergic contact dermatitis 
possibly when the critical number of 1000 bridges between antigens (pacemaker com-
ponents) and antibodies were achieved. Moreover, a delayed reaction that is mediated 
by T cells and monoc​ytes/​macro​phage​s rather than by antibodies could be the cause 
of the described pacemaker reaction. The delayed reactions are also termed type IV 
hypersensitivity reactions. Undesirable consequences of delayed-type allergic reactions 
include contact dermatitis as in the described patient, granulomatous inflammation 
as in sarcoidosis and Crohn’s disease, allograft rejection, graft versus host disease, and 
autoimmune hypersensitivity reactions.9
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We believe that history-taking regarding previous hypersensitiv-
ities, monitoring of inflammatory mediators during the using the 
device period, and lymphocyte transformation studies especially 
for the titanium because titanium-specific T-lymphocytes dem-
onstrate strong and specific antigenicity of titanium ions released 
by biocorrosion.10
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