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Dear Editor,

Timolol is a non-selective B-adre-
nergic receptor-blocking agent [1].
It is topically administered in patients
suffering from open-angle glaucoma
or ocular hypertension. Among this
patient population, timolol is usually
prescribed alongside prostaglandin
analogues [2]. The prevalence of glau-
coma increases with age. Most patients
treated with timolol for glaucoma are
of advanced age and may have various
comorbidities such as diabetes mel-
litus, chronic obstructive pulmonary
disease (COPD), and arterial hyper-
tension [3]. Notably, in the female
population with COPD, the prevalence
of open-angle glaucoma is significant-
ly higher than in the general popula-
tion [4]. Timolol’s systemic absorption
and central nervous system penetra-
tion can lead to several side effects,
including bradycardia, bronchospasm,
increased fatigue, or confusion [5]. We
would like to present two cases where
timolol administration resulted in se-
vere, life-threatening bronchospasm,
followed by hypoxic cardiac arrest in
patients with COPD and asthma.

A 76-year-old female patient with
a well-known history of COPD under-
went eye surgery due to senile cataract.
The patient had no episodes of exa-
cerbation in everyday life. The chronic
medication with long-acting B-mi-
metic and long-acting muscarine an-
tagonist was well titrated. The patient
ceased smoking after a diagnosis of
COPD years ago. Prior to that, she had
a 50 pack-year history of smoking.
Phacoemulsification with intraocu-
lar lens implantation was performed
under regional anaesthesia in an out-
patient regime. At the end of the sur-

gery, 0.5% timolol was administered in
the dose of one drop into the conjunc-
tival sac. After discharge from the hos-
pital, on the way home the patient
suffered from shortness of breath and
developed a cardiac arrest. Cardiopul-
monary resuscitation (CPR) was initi-
ated immediately by a witness and was
continued by the emergency service.
After 17 minutes of CPR, spontaneous
circulation was restored, and the pa-
tient was transferred to a tertiary hos-
pital to the intensive care unit. Upon
admission, bronchospasm was diag-
nosed. The usual treatment of COPD
exacerbation was initiated, including
betamimetics, muscarine agonists,
corticosteroids, xanthines, leukotriene
antagonists, magnesium sulphate, and
artificial lung ventilation with the need
to use rescue protocols such as keta-
mine infusion, adrenalin infusion,
and muscle relaxation. On the 5™ day
of admission, the patient regained full
consciousness and was extubated.
The patient had no neurological defi-
cit. On the 7% day, the patient was dis-
charged to the ward.

A 66-year-old female patient with
a recent history of asthma-COPD over-
lap (ACOS) underwent eye surgery due
to senile cataract. Despite the diagno-
sis, the patient was still an active smok-
er (40 pack-years). The patient suffered
from frequent exacerbation of ACOS
symptoms with an average need of
3 doses of short-acting B-mimetics per
day. Because of the recent diagnos-
tics, titration of inhalation long-acting
[-agonists and corticosteroids for ACOS
was still ongoing. The patient probably
had insufficient plasmatic drug levels at
the time of surgery. The same surgery
as in the previous case was performed.
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At the end of the surgery, one drop of
0.5% timolol was applied to the con-
junctival sac of the eye. After discharge
from the hospital, the patient started to
feel shortness of breath. The emergency
service was activated. However, upon
arrival, the patient developed a cardiac
arrest. Telephone-assisted CPR was im-
mediately performed by the witness for
3 minutes and continued by the emer-
gency service for another 4 minutes.
Spontaneous circulation was restored
after 7 minutes of CPR. After that, the pa-
tient was transferred to a tertiary hospi-
tal intensive care unit. Severe broncho-
spasm was diagnosed upon admission.
Standard treatment of bronchospasm
was initiated as in case 1. The patient
did not recover consciousness. The hos-
pital stay was complicated with epilep-
tic seizures, myoclonic seizures, and
pneumonia with septic shock. On the
7t day, multiorgan failure developed.
Because of a predicted poor neurologi-
cal outcome and multiorgan failure on
the 20™ day, the treatment regime was
changed to palliative care. The patient
died on the 20" day of admission.
Timolol is a non-selective -adre-
nergic antagonist. Commonly it is used
for the treatment of high intraocular
pressure [2, 3]. Because of its systemic
absorption and central nervous pene-
tration, timolol has several known side
effects such as bronchospasm, fatigue,
and bradycardia [5]. Timolol-induced
bradycardia is a well-described phe-
nomenon in the literature [6-9]. How-
ever, there are only a few cases docu-
mented where topical timolol induced
bronchospasm [10-13]. Charan [11] do-
cumented two cases where the forced
expiratory volume at one second (FEV,)
decreased by 25% in one patient and
47% in another patient after adminis-
tration of two drops of 0.25% timolol
in the conjunctival sac. Both patients
had a history of well-compensated
asthma. After timolol discontinuation,
the FEV, returned to its original values
in both patients [11]. In concordance
with Charan’s [11] findings is another
documented case presented by Holt-
man [12]. He described the increased
incidence of bronchospasm in asthma
patients after topical administration

of timolol. Notably, in the case present-
ed by Holtman [12], discontinuation
of timolol led to a decreased incidence
of bronchospasm episodes in the pa-
tient. In our unique cases, administration
of timolol led to life-threatening bron-
chospasm with subsequent hypoxic
cardiac arrest. Compared to Charan [11]
and Holtman [12], bronchospasm in our
cases was more severe and developed in
a very short time. We believe this could
be due to increased systemic absorp-
tion in the operated eye and therefore
easier absorption of the drug with
higher plasmatic levels of timolol. It is
well documented that higher plasmatic
levels of timolol, morbidity and non-
compliance lead to a higher incidence
of side effects [14]. To our best knowl-
edge, there is only one paper regarding
fatal respiratory side effects of timolol,
by Nygaard [10], published in 1997.
It documents 17 cases that occurred in
Norway in the period 1986-1995. There
was a majority of patients with cardiac
side effects and only 6 patients with re-
spiratory adverse events. Interestingly,
according to Nygaard [10], elderly pa-
tients are at greater risk of timolol’s side
effects compared to the general popu-
lation. Our cases highlight the urgency
of spreading awareness of timolol’s
respiratory side effects and their poten-
tially fatal consequences. We agree with
Nygaard [10] that timolol’s side effects
are probably severely underreported
despite timolol being regularly used for
almost 40 years now.

We documented two unique ca-
ses where timolol administration into
the conjunctival sac led to broncho-
spasm with subsequent hypoxic car-
diac arrest in patients with ACOS and
asthma. These cases demonstrate
the urgent need to be aware of timo-
lol's systemic side effects, not only car-
diac ones, but also respiratory. They
underscore the importance of exer-
cising extreme caution when treating
elderly patients suffering from asthma
or COPD with timolol.
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