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Failure of Caffeine to Ameliorate Respiratory Syncytial Virus-Induced

Apnea
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Abstract: Caffeine and other methylxanthines have been reported to be effective in preventing the need of invasive air-
way support in cases of respiratory virus-associated apnea. However, the reliability of the reported effect is not known.
We report a case of RSV-induced apnea in an infant in which 10mg/kg of intravenous caffeine did not prevent the need

for intubation and mechanical ventilation.
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INTRODUCTION

Respiratory syncytial virus(RSV)-induced apnea is a po-
tentially deadly manifestation of RSV infection in infants.
Those born prematurely, and those in the first few months of
life are most susceptible [1]. The best pathophysiological
explanation for the phenomenon appears to be the combined
effects of the laryngeal chemoreflex stimulated by hypotonic
secretions in the setting of lethargy and neurotoxin mediated
reduction in respiratory drive [2].

Perhaps because of their well-established efficacy for
neonatal apnea [3], or because of their purported ability to
increase respiratory drive, methylxanthines have been tried
for RSV-induced apnea. However, our understanding of its
effectiveness in this role is very limited.

CASE REPORT

A 22 day white male infant was transferred to the East
Tennessee Children’s Hospital (ETCH) emergency depart-
ment (E.D.) with apnea. He was an ex-36 week premature
infant whose neonatal course was uncomplicated. He was
seen by his primary care physician 3 days prior to admission
for nasal congestion, a nasal washing indicated the presence
of RSV. One day prior to admission he vomited several
times. The child was briefly checked by a family friend who
is a pediatrician and felt to be “ok”. On the morning of ad-
mission he was felt to be lethargic. En route to the pediatri-
cian’s office the infant had several cyanotic episodes and
instead went to a nearby EMS facility. From there he was
transferred to a local emergency department, and finally to
East Tennessee Children’s Hospital(ETCH). During transfer
he required stimulation several times, and bag-mask ventila-
tion once.

In the ETCH E.D. his vital signs were as follows: T
95.7F, HR 190 RR 36 BP 84/40 Sa02 100% on non-
rebreather supplemental oxygen mask. He appeared well
except for many episodic respiratory pauses. All events
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appeared to be central, characterized by a complete lack of
respiratory effort. Observers allowed only 1 or 2 to go to a
full 20 seconds to satisfy the definition of apnea. All epi-
sodes responded to tactile stimulation, except once he also
received bag mask stimulation. The frequency of the events
was such that the infant required near constant stimulation.
IV access was obtained and the infant was loaded with
5mg/kg caffeine citrate. Thirty minutes after initiating the
first caffeine load a second 5mg/kg was given for continued
apnea. Twenty minutes after the second load the apneic epi-
sodes still had not abated so the infant was intubated and
received mechanical ventilation. Nasal washings were posi-
tive for RSV by DFA. Culture of tracheal secretions resulted
in heavy growth of S. pneumoniae for which he was treated
with cefotaxime. Blood cultures were negative, and chest
xrays did not reveal infiltrates at anytime during the hospi-
talization. On hospital day number three the patient failed a
CPAP trial. He was extubated on hospital day 5, and had an
uneventful recovery from that point. He was discontinued
from caffeine and discharged home on hospital day #9.

DISCUSSION

The first use of a methylxanthine for RSV-induced apnea
was in 1979 [4]. Debuse and Cartright provided an oral load
of theophylline to a 9 % week-old ex-29-week premature
infant suffering from RSV-induced apnea and noted a favor-
able response after several hours. In 1992 Johnston and Ku-
zemko reported cessation of apnea within 30 seconds after
5mg/kg intravenous aminophylline for both of two apneic
infants, one infected with RSV one with echovirus 2 [5].
Most recently Tobias reviewed 7 cases of RSV-induced ap-
nea treated with 10mg/kg intravenous caffeine benzoate at
his institution [6]. While individual responses are not re-
ported, as a group in the 3 hours following caffeine the num-
ber of episodes of apnea ranged from 0-2 per infant com-
pared to 7-12 episodes per infant per hour during the 2 to 3
hours before caffeine. In all 10 cases authors report that in-
tubation for apnea was averted by the therapy.

We report a case of RSV-induced apnea for which the
administration of caffeine failed to prevent the need to intu-
bate and provide mechanical ventilation. This has not previ-
ously been reported. The appropriate dose of caffeine for

2010 Bentham Open



2 The Open Emergency Medicine Journal, 2010, Volume 3

respiratory virus induced apnea is not known. We provided a
total of 10mg/kg of caffeine citrate, the lower end of the rec-
ommended loading dose for apnea of prematurity [7] and
equivalent to about half the dose of caffeine base used by
Tobias in his series [6]. It is possible that a larger dose of
caffeine, or a different intravenous methylxanthine may have
resulted in the desired effect. An alternative explanation is
that our infant may have been affected too severely for caf-
feine to have been of benefit, as it was our patient suffered
far more frequent apneic spells than any of the infants de-
scribed by Tobias [6].

CONCLUSION

To be an effective tool in the emergency department, the
ideal respiratory stimulant for the treatment of RSV-induced
apnea would be fast acting and efficacious even for those
patients who are severely effected by the illness. Caffeine
citrate, at least as delivered as a 10mg/kg loading dose, does
not appear to satisfy this need. More clinical experience with
these medications is necessary to optimize our understanding
of their use for respiratory virus-associated apnea. Other
medications and treatment modalities which deserve research
attention for their potential use in this setting [2] include
doxapram [8], diphenhydramine [9], anti-RSV immune
globulin [10], and nebulized lidocaine [11].

PROPRIETARY STATEMENT

The author has no proprietary interest, ownership, or fi-
nancial interest in any products or services discussed in this
manuscript.

CASE REPORT

This case report describes the failure of caffeine to pre-
vent the need to intubate an infant suffering from RSV-
induced apnea. The author has once previously cared for a
similar case that went unreported. It is important for those
who care for infants to understand that caffeine may not
work in all cases of respiratory virus-associated apnea. Pub-
lication bias may make this therapy appear to have greater
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effectiveness then it actually has. Because the failure rate of
this medication in this setting is not known research should
be directed at other potential therapies as well.

KEY POINTS

RSV-induced apnea, a form of respiratory virus-asociated
apnea, may require invasive respiratory support.

Methylxanthines have been used for respiratory virus-
associate apnea to decrease the need to intubate an apneic
infant.

The effectiveness of these medications is not known.
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