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INTRODUCTION

Apnea is a serious complication of acute respiratory tract infection (ARTI) in young infants and may lead to the need 
for ventilatory support. Caffeine is a methylxanthine that has been considered a pillar of the pharmacologic treatment 
of apnea of prematurity in recent decades.(1) It is metabolized primarily to paraxanthine (80%), theobromine (11%), 
and theophylline (5%), mainly through the cytochrome P4501A2 isozyme, and has a nonselective adenosine receptor 
antagonistic effect, causing increased catecholamine release by acting at presynaptic adenosine A1 receptors on the 
adrenal medulla.(2)

There are no clinical guidelines for the management of ARTI-related apnea. On the basis of neonatal guidelines, 
caffeine has been used as a respiratory stimulant for the treatment of ARTI-related apnea, despite low evidence of a 
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CASE REPORT

Apnea is a major complication of acute respiratory tract 
infection in young infants and may lead to the need for 
ventilatory support. Caffeine is methylxanthine, which is 
considered the mainstay of pharmacologic treatment for 
apnea of prematurity. On the basis of neonatal guidelines, 
caffeine has been used as a respiratory stimulant for the 
treatment of acute respiratory tract infection-related 
apnea, despite low evidence of its ability to improve 
clinical outcomes. Hyperlactatemia has been reported 
in adults with caffeine poisoning. Clarithromycin 
acts as an inhibitor of human cytochrome P450 and 
may impair drug metabolism. However, there are no 
published data concerning lactic acidosis associated with  
caffeine-clarithromycin coadministration. We report a case 
of hyperlactatemia in a young infant born prematurely 
who presented to the emergency department with 
acute respiratory tract infection-associated apnea and 
who required noninvasive ventilatory support. Because 

respiratory viruses were not detected in the nasopharyngeal 
aspirates and the chest radiography revealed interstitial 
opacities, clarithromycin (15mg/kg/day) was started via 
a nasoduodenal tube. In polysomnography, dysmaturity 
and immaturity of the central nervous system were evident. 
Hence, caffeine treatment was initiated at a loading  
dose of 10mg/kg followed by a maintenance dose  
of 5mg/kg/day. After treatment initiation, the child 
experienced ventilatory improvement and apnea control. 
However, a progressive increase in the serum lactate 
concentration and high anion gap metabolic acidosis 
were observed, despite hemodynamic stability. Following 
discontinuation of both drugs, the serum concentrations 
of lactate gradually returned to normal values. Thus, 
clarithromycin-caffeine coadministration may cause a 
sharp increase in lactate concentrations and should be 
avoided in young infants with acute respiratory tract  
infection-associated apnea.
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benefit in terms of clinical outcomes.(3) At high doses, 
caffeine induces excessive sympathetic stimulation. By 
promoting increased glycogenolysis and lipolysis and 
inhibiting pyruvate dehydrogenase, caffeine increases the 
pyruvate concentration, which generates lactate and may 
cause hyperlactatemia.(4)

Hyperlactatemia has been reported in adults with 
caffeine poisoning.(4,5) Additionally, lactic acidosis is a 
known side effect of the concomitant use of clarithromycin 
and a calcium channel blocker.(6) However, there are 
no published data on lactic acidosis associated with  
caffeine-clarithromycin coadministration. We report a case 
of hyperlactatemia associated with caffeine-clarithromycin 
coadministration in a young infant with ARTI and 
multiple apnea episodes.

CASE REPORT

An infant female of  2 months and 23 days 
chronological age, with a history of prematurity and a 
corrected age of 38 weeks and 6 days, was admitted to 
the emergency department with a history of food refusal, 
nasal obstruction, dyspnea, and multiple apnea episodes, 
which ultimately led to the need for hospitalization in 
the pediatric intensive care unit (ICU) for noninvasive 

ventilatory support. Because respiratory viruses were not 
detected in the nasopharyngeal aspirates and the chest 
radiography revealed interstitial opacities, clarithromycin 
(15mg/kg/day) was started via a nasoduodenal tube. One 
day later, the child experienced numerous episodes of 
apnea followed by oxygen desaturation and underwent 
polysomnography, which revealed immaturity of the central 
nervous system. Hence, caffeine treatment was started at 
a loading dose of 10mg/kg, followed by a maintenance 
dose of 5mg/kg/day. After treatment initiation, the child 
experienced ventilatory improvement and apnea control. 
However, a progressive increase in the arterial lactate 
concentration of up to 12 times the initial value and 
high anion gap metabolic acidosis were observed, despite 
hemodynamic stability. Upon pediatric ICU admission, the 
arterial lactate concentration was 0.9mmol/L, and it peaked 
at 10.8mmol/L, 48 hours after caffeine-clarithromycin 
coadministration (Figure 1). Other causes of increased 
lactate levels, such as hypoxemia and shock, were ruled 
out. Following discontinuation of both drugs, the serum 
concentrations of lactate gradually returned to normal 
values. Notably, the child had used caffeine for 35 days 
until a month before pediatric ICU admission, and the 
lactate concentrations over that period were all within the 
normal range.

Figure 1 - Plasma arterial lactate concentration (mmol/L) and anion gap (mEq/L) during the pediatric intensive care unit stay. 
Ctm - clarithromycin; Caff - caffeine; D/C - discontinuation.
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DISCUSSION

To our knowledge, this is the first report of hyperlactatemia 
associated with caffeine-clarithromycin coadministration. 
Caffeine is a very popular drug present in beverages, 
appetite suppressants, and various combinations of analgesic 
preparations. Hyperlactatemia has been reported in adult 
patients with caffeine poisoning due to a suicide attempt.(2,4,5,7)  
In children, most cases reported in the literature are related 
to iatrogenic medication errors, accidental ingestion and 
child abuse.(8,9) Notably, none of the reported cases of 
caffeine poisoning in children included lactic acidosis as a  
possible finding.(8,9,10)

Apnea of prematurity is a manifestation that reflects the 
immaturity of the respiratory control system. In general, 
it resolves at approximately 36 weeks postmenstrual age, 
which coincides with signs of brainstem maturation. The 
ventilatory response to hypercapnia is significantly reduced 
in preterm infants and increases with increasing postnatal 
age. Methylxanthines are the primary treatment for apnea 
of prematurity because they are central stimulants, increase 
minute ventilation, improve CO2 sensitivity, decrease 
hypoxic depression and increase diaphragmatic activity.(11)

Caffeine is considered the safest methylxanthine for 
the treatment of apnea of prematurity because of its higher 
therapeutic index, better enteral absorption, and longer 
half-life than other methylxanthines. Caffeine is rapidly 
absorbed from the gastrointestinal tract after ingestion, its 
half-life varies between 40 hours and 230 hours in premature 
newborns, and the time required for the drug to reach its 
plasma peak is between 30 minutes and 2 hours.(12) Caffeine 
therapy has been associated with variable side effects, 
including tachycardia, jitteriness, and feeding intolerance 
in preterm infants. Nevertheless, no clinical trial on the use 
of caffeine for apnea of prematurity treatment has included 
data regarding the serum lactate level.(1,13)

Clarithromycin, a bacteriostatic antimicrobial used 
for the treatment of upper and lower respiratory tract 
infections, acts as an inhibitor of human cytochrome 
P450, impairing the ability of drug-metabolizing enzymes. 
These actions can lead to adverse drug reactions due to 
increased levels of other concomitantly administered 
drugs.(14) There is evidence that clarithromycin can cause 
serious toxicity when it is administered concurrently 
with colchicine.(15) There is also a case report of ergotism 
associated with a drug interaction between clarithromycin 
and caffeine-ergotamine preparations.(16) In addition, 
coadministration of clarithromycin and verapamil may 
cause lactic acidosis.(6) In our case, the coadministration of 
clarithromycin and caffeine, a drug primarily metabolized 

by the cytochrome P450 system, may have resulted in 
elevated drug concentrations and hyperlactatemia. In fact, 
a strong positive correlation has been observed between 
caffeine and lactate serum concentrations in adults with 
caffeine poisoning.(5) Although we did not measure caffeine 
serum levels in our patient, serum lactate levels gradually 
decreased following the discontinuation of caffeine and 
clarithromycin. It is not possible to determine which of 
the drugs may have been primarily responsible for the 
increase in lactate concentrations, since both drugs were 
suspended almost simultaneously, but it is most likely 
that the interaction between the two drugs determined 
this side effect. Furthermore, there is a possibility that an 
inborn error of metabolism, not yet diagnosed, may have 
contributed to the patient’s clinical-laboratory picture.

CONCLUSION

Drug‒drug interactions are important issues in clinical 
practice. Clinicians should be aware of the pharmacologic 
interactions between caffeine and drugs that act as inhibitors 
of the cytochrome P450 system, such as clarithromycin. 
Therefore, in young infants with apnea associated with acute 
respiratory tract infection, the coadministration of caffeine 
and clarithromycin should be avoided.

Publisher’s note

Conflicts of interest: None.

Submitted on May 21, 2024
Accepted on July 18, 2024

Corresponding author:
Leila Costa Volpon
Division of Critical Care Medicine, Department of Pediatrics
Hospital das Clínicas
Faculdade de Medicina de Ribeirão Preto
Universidade de São Paulo
Avenida dos Bandeirantes, 3.900 - Monte Alegre
Zip code: 14040-900 - Ribeirão Preto (SP), Brazil 
E-mail: l.costavolpon@gmail.com 

Responsible editor: Arnaldo Prata-Barbosa 

REFERENCES

1.	 Schmidt B, Roberts RS, Davis P, Doyle LW, Barrington KJ, Ohlsson A, 
Solimano A, Tin W; Caffeine for Apnea of Prematurity Trial Group. Caffeine 
therapy for apnea of prematurity. N Engl J Med. 2006;354(20):2112-21.

2.	 Elbokl M, Randall I, Lok C. Severe caffeine intoxication treated with 
hemodialysis: a case report. Kidney Med. 2021;3(2):299-302.

mailto:l.costavolpon@gmail.com
https://orcid.org/0000-0002-4726-9782


4 Volpon LC, Costa FM, Carlotti AP

Crit Care Sci. 2025;37:e20250159

3.	 Alansari K, Toaimah FH, Khalafalla H, El Tatawy LA, Davidson BL, Ahmed W.  
Caffeine for the treatment of apnea in bronchiolitis: a randomized trial. J 
Pediatr. 2016;177:204-211.e3.

4.	 Schmidt A, Karlson-Stiber C. Caffeine poisoning and lactate rise: an 
overlooked toxic effect? Acta Anaesthesiol Scand. 2008;52(7):1012-4.

5.	 Morita S, Yamagiwa T, Aoki H, Sakurai K, Inokuchi S. Plasma lactate 
concentration as an indicator of plasma caffeine concentration in acute 
caffeine poisoning. Acute Med Surg. 2014;1(3):159-62.

6.	 Agência Nacional de Vigilância Sanitária (ANVISA). Consultas. Bulário 
Eletrônico. [citado 2023 Ago 13]. ANVISA; sd. Disponivel em:  https://
consultas.anvisa.gov.br/#/bulario/q/?numeroRegistro=102350482.

7.	 Grémain V, Chevillard L, Saussereau E, Schnell G, Mégarbane B. Massive suicidal 
ingestion of caffeine: a case report with investigation of the cardiovascular  
effect/concentration relationships. Clin Toxicol (Phila). 2021;59(10):937-41.

8.	 Rivenes SM, Bakerman PR, Miller MB. Intentional caffeine poisoning in an 
infant. Pediatrics. 1997;99(5):736–8.

9.	 Cappelletti S, Piacentino D, Fineschi V, Frati P, Cipolloni L, Aromatario M.  
Caffeine-related deaths: manner of deaths and categories at risk. 
Nutrients. 2018;10(5):611.

10.	 Anderson BJ, Gunn TR, Holford NH, Johnson R. Caffeine overdose in a 
premature infant: clinical course and pharmacokinetics. Anaesth Intensive 
Care. 1999;27(3):307-11.

11.	 Mathew OP. Apnea of prematurity: pathogenesis and management 
strategies. J Perinatol. 2011;31(5):302-10.

12.	 Koch G, Datta AN, Jost K, Schulzke SM, van den Anker J, Pfister M. Caffeine 
citrate dosing adjustments to assure stable caffeine concentrations in 
preterm neonates. J Pediatr. 2017;191:50-56.e1.

13.	 Henderson-Smart DJ, De Paoli AG. Methylxanthine treatment  
for apnoea in preterm infants. Cochrane Database Syst Rev. 
2010;(12):CD000140.

14.	 Zhou SF. Drugs behave as substrates, inhibitors and inducers of human 
cytochrome P450 3A4. Curr Drug Metab. 2008;9(4):310-22.

15.	 Villa Zapata L, Hansten PD, Horn JR, Boyce RD, Gephart S, Subbian V, et al. 
Evidence of clinically meaningful drug–drug interaction with concomitant 
use of colchicine and clarithromycin. Drug Saf. 2020;43(7):661-8.

16.	 Ausband SC, Goodman PE. An unusual case of clarithromycin associated 
ergotism. J Emerg Med. 2001;21(4):411-3.


