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Abstract

Objective—Diuretics are often prescribed off-label to premature infants, particularly to prevent 

or treat bronchopulmonary dysplasia (BPD). We examined their use and safety in this group.

Study Design—Retrospective cohort study of infants <32 weeks gestation and <1500 g birth 

weight exposed to diuretics in 333 neonatal intensive care units from 1997–2011. We examined 

use of acetazolamide, amiloride, bumetanide, chlorothiazide, diazoxide, ethacrynic acid, 

furosemide, hydrochlorothiazide, mannitol, metolazone, or spironolactone combination. 

Respiratory support and FiO2 on the first day of each course of diuretic use were identified.

Results—Thirty-seven percent (39,357/107,542) of infants were exposed to at least 1 diuretic; 

furosemide was the most commonly used (93% with ≥1 recorded dose), followed by 

spironolactone, chlorothiazide, hydrochlorothiazide, bumetanide, and acetazolamide. Seventy-four 

percent were exposed to 1 diuretic at a time, 19% to 2 diuretics simultaneously, and 6% to 3 

diuretics simultaneously. The most common combination was furosemide/spironolactone, 

followed by furosemide/chlorothiazide and chlorothiazide/spironolactone. Many infants were not 

receiving mechanical ventilation on the first day of each new course of furosemide (47%), 

spironolactone (69%), chlorothiazide (61%), and hydrochlorothiazide (68%). Any adverse event 

occurred on 42 per 1000 infant-days for any diuretic and 35 per 1000 infant-days for furosemide. 

Any serious adverse event occurred in 3.8 for any diuretic and 3.2 per 1000 infant-days for 

furosemide. The most common laboratory abnormality associated with diuretic exposure was 

thrombocytopenia.
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Conclusion—Despite no FDA indication and little safety data, over one third of premature 

infants in our population were exposed to a diuretic, many with minimal respiratory support.
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Premature infants in the neonatal intensive care unit (NICU) are frequently exposed to 

diuretics presumably to treat or prevent bronchopulmonary dysplasia (BPD).1,2 BPD is the 

most common pulmonary morbidity of prematurity; it is caused by prolonged mechanical 

ventilation and exposure to oxygen, and the strongest risk factor is prematurity.3,4 Because 

BPD is associated with serious long-term consequences, including neurodevelopmental 

impairment,5 neonatologists use drugs such as diuretics in an attempt to reduce the incidence 

of BPD or improve BPD symptoms.

The rationale for diuretic use is based on the physiology of premature infants in the first 

postnatal weeks. Failure to lose weight, usually due an excessive administration of fluid 

and/or sodium, during that time is associated with an increased risk of BPD.6,7 Because 

premature infants are born with an abundance of extracellular fluid (including both free 

water and sodium), neonatologists use diuretics to potentiate the naturally occurring weight 

loss. This rationale extends beyond the first postnatal weeks to chronic administration (>1 

month) of diuretics to decrease pulmonary edema and improve lung compliance and 

oxygenation.1,2 This approach may reduce exposure to mechanical ventilation and the 

incidence of BPD. However, no diuretic is FDA-approved to prevent or treat BPD in 

premature infants. Cochrane reviews on loop and distal renal tubule diuretics demonstrate 

short-term (usually <1 week) improvement of pulmonary mechanics and oxygenation.1,2 

Unfortunately, none of the available studies demonstrated improvements in BPD, duration 

of mechanical ventilation, or hospital stay.1,2

Given the known risks and potential benefits of diuretics, we sought to describe the current 

use of diuretics in this population. Identifying and describing the most commonly used 

diuretics may be helpful to determine potential trial targets. We examined premature infant 

exposure to common diuretics, the respiratory support that premature infants received at the 

time of diuretic use, and the safety of diuretics in premature infants.

Methods

Study design and setting

We performed a retrospective cohort study of infants <32 weeks gestational age (GA) and 

<1500 g birth weight discharged from one of 333 NICUs managed by the Pediatrix Medical 

Group between 1997 and 2011 who were exposed to at least 1 diuretic of interest 

(acetazolamide, amiloride, bumetanide, chlorothiazide, diazoxide, ethacrynic acid, 

furosemide, hydrochlorothiazide, mannitol, metolazone, spironolactone). The dose of 

medications is not consistently recorded in the database. We collected demographic data, 

discharge data, laboratory values, and respiratory support information. The study was 

approved by the Duke University Institutional Review Board.
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Definitions

We used counts and proportions to describe diuretic use by 3 different methods. We defined 

exposure as any exposure to a unique diuretic for each infant. We defined diuretic course as 

the number of times an infant was exposed to a unique diuretic. To be counted as a new 

course, each diuretic exposure had to be separated from the prior exposure to the same 

diuretic in the same infant by >1 day. We defined days of exposure as the number of days 

each unique diuretic was administered to each infant. We defined a simultaneous diuretic 

combination as 2 diuretics reported on the same day at least once for each infant and total 

number of days of simultaneous diuretic exposure.

We identified the level of respiratory support provided on the start day of each new diuretic 

course. Respiratory support was classified as the highest level of support required by an 

infant on a given day: room air only, nasal cannula, high-flow nasal cannula/nasal 

continuous positive airway pressure, conventional mechanical ventilation, and high-

frequency mechanical ventilation. We also report the highest daily fraction of inspired 

oxygen (FiO2) received on the start day of each new diuretic course.

Available laboratory information was collected while infants were exposed to diuretics. A 

laboratory value was included in this report if it occurred between the start of exposure 

through the end of exposure to a diuretic. Laboratory abnormalities were classified as an 

adverse event (AE) or serious adverse event (SAE) based on pre-specified cut-off 

values.8We defined renal stones as an AE if a diagnosis of nephrocalcinosis or 

nephrolithiasis was made after the first exposure to any diuretic, even if the diuretic was 

discontinued. We examined outcomes for all diuretics and for those infants exposed to 

furosemide, because it was by far the most common diuretic used. Because hearing tests 

were not consistently recorded in the database, we did not examine the association between 

diuretic exposure and hearing loss.

Statistical analysis

Standard summary statistics were used to describe demographic characteristics; continuous 

variables are presented as median (25th and 75th percentiles), and categorical variables are 

presented as counts (proportions). Laboratory AEs and SAEs were described at the infant 

day level (number of days with abnormal laboratory values/1000 infant days exposed to 

diuretics). The proportion of infants exposed to diuretics over time was calculated by 

dividing the number of infants exposed to diuretics by the total number of infants discharged 

from the Pediatrix Medical Group in the same year. The proportion of infants exposed to 

diuretics by GA is calculated by dividing the number of infants exposed to diuretics by the 

total number of infants of the same GA. The proportion of infants exposed to diuretics by 

NICU is calculated by dividing the number of infants exposed to diuretics by the total 

number of infants discharged from each NICU during the study period. Note that only 

NICUs with an average of >10 very low birth weight infant discharges per year were 

included in the analysis of diuretic usage by site. All statistical analyses were performed in 

STATA 12.0 (College Station, TX).
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Results

We identified 107,542 infants meeting birth weight and GA criteria between 1997 and 2011. 

Of these, 39,357 (37%) infants were exposed to at least 1 diuretic (Table 1). Exposed infants 

had a lower median GA (27 weeks [25th, 75th% -tile; 25, 28] vs. 29 weeks [27, 30], 

p<0.001) and lower median birth weight (870 g [700, 1085] vs. 1115 g [865, 1310], 

p<0.001) compared with infants not exposed. Of the infants exposed to diuretics, 25,975 

(66%) were extremely low birth weight (<1000 g birth weight). The median length of 

diuretic exposure was 6 days (2, 24 days). The median postnatal day that the first course of 

diuretics was started was 18 (9, 33). Among those infants exposed to a diuretic, the majority 

were exposed for <28 days (30,528; 78%). The use of diuretics increased from 29% of 

infants in 1997 to 39% in 2005 (Fig. 1) and remained relatively stable after that time (36% 

in 2011). The median diuretic exposure by site was 33%, ranging from 0–75% (Fig. 2).

Of the 39,357 infants exposed to at least 1 diuretic during their stay, furosemide was the 

most commonly used, with 36,759 (93%) of infants with at least 1 recorded dose (Table 2). 

Furosemide also represented the most frequent number of courses (784 per 1000 infants) and 

days of use (66 per 1000 infant days). The next most commonly used diuretics were 

spironolactone, chlorothiazide, hydrochlorothiazide, bumetanide, and acetazolamide (Table 

2). Of the infants exposed to a diuretic, 29,144 (74%) were exposed to 1 diuretic at a time; 

7576 (19%) were exposed to 2 different diuretics simultaneously; 2554 (6%) were exposed 

to 3 diuretics simultaneously; and 83 (0.2%) were exposed to 4 or more diuretics 

simultaneously. The most common combination of diuretics was furosemide + 

spironolactone (40 per 1000 infants, Table 3), followed by furosemide + chlorothiazide (36 

per 1000 infants), then chlorothiazide + spironolactone (36 per 1000 infants).

Overall, the majority of infants were receiving some form of respiratory support on the first 

day of diuretic therapy. Many infants were not receiving mechanical ventilation on the first 

day of each new diuretic course for the most commonly used diuretics (Table 4). However, 

only 8% of infants exposed to bumetanide were not receiving mechanical ventilation. The 

median FiO2 on the first day of a new course of diuretics was similar across most drugs, but 

was highest for bumetanide at 0.45 (0.30, 0.75).

AEs occurred on 42 per 1000 infant days for any diuretic and 35 per 1000 infant days for 

furosemide. SAEs occurred on 3.8 per 1000 infant days for any diuretic and 3.2 per 1000 

infant days for furosemide (Table 5). The most common laboratory abnormality associated 

with diuretic exposure was thrombocytopenia. The most common electrolyte abnormality 

noted was hyperkalemia: the AE level was 12.7 per 1000 infant days for any diuretic and 8.3 

per 1000 infant days for furosemide; the SAE level was 1.6 and 1.2 per 1000 infant days, 

respectively. We found that elevated blood urea nitrogen occurred on 3.7 and 3.1 per 1000 

infant days for any diuretic and for furosemide, respectively; an elevated creatinine was 

observed on 5.4 and 4.3 per 1000 infant days for any diuretic and for furosemide, 

respectively. Markers of liver damage (aspartate aminotransferase/alanine aminotransferase 

[AST/ALT]) were rarely increased, while elevated direct bilirubin (9.9 per 1000 infant days 

for any diuretic and 6.6 per 1000 infant days for furosemide) was more frequently noted. 

Renal stones were reported in 1.0% of infants exposed to any diuretic and most commonly 
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in infants exposed to acetazolamide (39/1131; 3.5%), followed by hydrochlorothiazide 

(74/2326; 3.2%).

Discussion

Neonatologists frequently expose premature infants to diuretics without evidence of long-

term benefits. We found that over one third of premature infants <32 weeks gestation at 

birth and <1500 g birth weight received diuretic therapy during their hospital stay, often for 

more than a month. Furosemide was by far the most commonly used diuretic in this 

population, followed by spironolactone and chlorothiazide. These findings are consistent 

with previous research.9 The majority of infants receive only 1 type of diuretic during their 

admission; however, nearly a third received combination therapy with 2 or more diuretics. 

The majority of diuretic use was likely designed to reduce the risk of BPD or treat BPD 

symptoms.

BPD is associated with early pulmonary edema localized to the alveoli and interstitium.10,11 

Diuretics improve this edema by removing excess fluid, allowing for improved gas 

exchange and decreased respiratory support requirements.12 Because mechanical ventilation 

is a strong risk factor for BPD, improving pulmonary mechanics theoretically would result 

in decreased incidence of BPD. Despite the sound physiologic rationale behind the use of 

diuretics in preventing BPD and evidence to demonstrate short-term improvement, evidence 

for long-term benefits, such as prevention of BPD, is lacking.1,2,12 In addition, it is uncertain 

which subgroup of premature infants (e.g., what GA or level of respiratory support) might 

benefit from exposure to diuretics.

The search for therapeutics to treat or prevent BPD has been extensive but with limited 

success. There are no FDA-indicated therapies that prevent BPD or are available to treat 

BPD symptoms. To date, only vitamin A and caffeine prevent BPD without known 

significant long-term AEs.13,14 Postnatal steroids reduce BPD but may increase the risk of 

cerebral palsy.15 Although inhaled nitric oxide is beneficial in term infants with hypoxic 

respiratory failure, the majority of studies demonstrate that it does not prevent BPD in 

premature infants, although there was a great deal of heterogeneity in the patient 

populations, dose, and duration of inhaled nitric oxide.16 Currently, a study in premature 

infants that emulates the largest successful trial of inhaled nitric oxide17 has completed 

recruitment; data analysis is ongoing (clinicaltrials.gov NCT00931632). One problem with 

the vast majority of trials of drugs to prevent BPD is that they did not establish the 

pharmacokinetics, pharmacodynamics, or dose prior to implementation of phase III, 

randomized, controlled trials.18

Diuretics are used in the NICU “off-label,” meaning that there is no FDA indication for use 

in infants. The use of off-label medications is associated with increased risk of AEs, 

particularly in sick hospitalized infants.19–22 Neonatal medicine’s history is plagued with 

examples of SAEs with inadequate study and approval before widespread implementation of 

therapies.23–26 While more evidence is required for safe use of diuretics in neonates, trials in 

this population are difficult. Vulnerable populations (e.g., premature neonates) have an 

especially low parental consent rate.27 Randomized controlled trials, while the gold standard 
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for new drugs, are expensive and time consuming, making it challenging to find support for 

therapeutics, such as diuretics, that are off-patent generic drugs. Many pediatricians are very 

familiar with using medications off-label due to limited data and rely heavily on their 

personal clinical experience.28,29 Clinical experience bias may further limit the willingness 

of physicians to withhold or limit diuretics for premature infants at risk for BPD, as in the 

placebo group in a prospective trial.

We found that exposure of premature infants to diuretics varied widely across sites, which is 

consistent with previous research demonstrating that a range of 4–86% of infants with BPD 

receiving a >5 day course of diuretics, depending on the center.9 In some centers, we found 

that the exposure was very high, suggesting that diuretics are used prophylactically, 

presumably to prevent BPD. Conversely, in other centers, exposure was rare. These 

observations suggest that there is no universally accepted standard of care for when to 

expose infants to diuretics and that no exposure is an option exercised in some centers.

The strengths of this study include the large sample size. This cohort includes data on 

infants from 333 NICUs across North America, including both academic and community 

sites, allowing these results to be generalizable to many institutions as well as a wide range 

of NICU populations. However, the study was limited by the lack of indication for the 

diuretic exposure. Thus, clinicians may have, and likely did, use diuretics for a variety of 

indications, including attempting to reduce FiO2 for infants on a low amount of oxygen (e.g., 

an infant receiving 0.1 L/min of 100% FiO2 a week or two prior to anticipated discharge), 

post-operative fluid changes, following blood product administration, or renal insufficiency. 

In addition, laboratory values were not obtained uniformly, thus sicker infants—who 

presumably may have more laboratory draws—may have contributed more data to these 

values. Finally, AEs and SAEs reported were not necessarily caused by diuretic use. These 

premature infants have multiple other physiologic derangements that may have led to these 

observations.

While there are many challenges—including common use, low consent rates, and other 

aspects of study design—further studies must be conducted to ensure that diuretics are safe 

and effective in premature infants.

Acknowledgments

Dr. Laughon receives support from the U.S. government for his work in pediatric and neonatal clinical 
pharmacology (Government Contract HHSN267200700051C, PI: Benjamin under the Best Pharmaceuticals for 
Children Act) and from NICHD (1K23HL092225-01). Dr. Smith receives salary support for research from the 
National Institutes of Health (NIH), the U.S. Department of Health and Human Services, and the National Center 
for Advancing Translational Sciences of the NIH (DHHS-1R18AE000028-01, HHSN267200700051C, 
HHSN275201000003I, and UL1TR001117); he also receives research support from industry for neonatal and 
pediatric drug development (www.dcri.duke.edu/research/coi.jsp). Kim Chantala, Sofia Aliaga, Amy H. Herring, 
Christoph P. Hornik, Rachel Hughes, and Reese H.

References

1. Stewart A, Brion LP. Intravenous or enteral loop diuretics for preterm infants with (or developing) 
chronic lung disease. Cochrane Database Syst Rev. 2011; 9 CD001453. 

2. Stewart A, Brion LP, Ambrosio-Perez I. Diuretics acting on the distal renal tubule for preterm 
infants with (or developing) chronic lung disease. Cochrane Database Syst Rev. 2011; 9 CD001817. 

Laughon et al. Page 6

Am J Perinatol. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.dcri.duke.edu/research/coi.jsp


3. Young TE, Kruyer LS, Marshall DD, Bose CL. Population-based study of chronic lung disease in 
very low birth weight infants in North Carolina in 1994 with comparisons with 1984. The North 
Carolina Neonatologists Association. Pediatrics. 1999; 104:e17. [PubMed: 10429135] 

4. Lemons JA, Bauer CR, Oh W, et al. Very low birth weight outcomes of the National Institute of 
Child health and human development neonatal research network, January 1995 through December 
1996. NICHD Neonatal Research Network. Pediatrics. 2001; 107:E1. [PubMed: 11134465] 

5. Singer L, Yamashita T, Lilien L, Collin M, Baley J. A longitudinal study of developmental outcome 
of infants with bronchopulmonary dysplasia and very low birth weight. Pediatrics. 1997; 100:987–
993. [PubMed: 9374570] 

6. Marshall DD, Kotelchuck M, Young TE, Bose CL, Kruyer L, O'Shea TM. Risk factors for chronic 
lung disease in the surfactant era: a North Carolina population-based study of very low birth weight 
infants. North Carolina Neonatologists Association. Pediatrics. 1999; 104:1345–1350. [PubMed: 
10585987] 

7. Oh W, Poindexter BB, Perritt R, et al. Association between fluid intake and weight loss during the 
first ten days of life and risk of bronchopulmonary dysplasia in extremely low birth weight infants. J 
Pediatr. 2005; 147:786–790. [PubMed: 16356432] 

8. Hornik CP, Herring AH, Benjamin DK Jr, et al. Best Pharmaceuticals for Children Act -Pediatric 
Trials Network. Adverse events associated with meropenem versus imipenem/cilastatin therapy in a 
large retrospective cohort of hospitalized infants. Pediatr Infect Dis J. 2013; 32:748–753. [PubMed: 
23838776] 

9. Slaughter JL, Stenger MR, Reagan PB. Variation in the use of diuretic therapy for infants with 
bronchopulmonary dysplasia. Pediatrics. 2013; 131:716–723. [PubMed: 23478874] 

10. Northway WH Jr, Rosan RC, Porter DY. Pulmonary disease following respirator therapy of 
hyaline-membrane disease. Bronchopulmonary dysplasia. N Engl J Med. 1967; 276:357–368. 
[PubMed: 5334613] 

11. Brown ER, Stark A, Sosenko I, Lawson EE, Avery ME. Bronchopulmonary dysplasia: possible 
relationship to pulmonary edema. J Pediatr. 1978; 92:982–984. [PubMed: 660373] 

12. Brion LP, Yong SC, Perez IA, Primhak R. Diuretics and chronic lung disease of prematurity. J 
Perinatol. 2001; 21:269–271. [PubMed: 11536017] 

13. Darlow BA, Graham PJ. Vitamin A supplementation to prevent mortality and short and long-term 
morbidity in very low birthweight infants. Cochrane Database Syst Rev. 2007; 4 CD000501. 

14. Schmidt B, Roberts RS, Davis P, et al. Caffeine therapy for apnea of prematurity. N Engl J Med. 
2006; 354:2112–2121. [PubMed: 16707748] 

15. Halliday HL, Ehrenkranz RA, Doyle LW. Early (< 8 days) postnatal corticosteroids for preventing 
chronic lung disease in preterm infants. Cochrane Database Syst Rev. 2009; 1 CD001146. 

16. Barrington KJ, Finer NN. Inhaled nitric oxide for preterm infants: a systematic review. Pediatrics. 
2007; 120:1088–1099. [PubMed: 17974747] 

17. Ballard RA, Truog WE, Cnaan A, et al. Inhaled nitric oxide in preterm infants undergoing 
mechanical ventilation. N Engl J Med. 2006; 355:343–353. [PubMed: 16870913] 

18. Swan, KN.; Ahlfeld, SK.; Smith, PB.; Laughon, MM. ***Review of randomized controlled trials 
for the prevention of bronchopulmonary dysplasia. Poster presented at: Pediatric Academic 
Societies Annual Meeting; May 4, 2013; Washington, DC. 

19. Choonara I. Unlicensed and off-label drug use in children: implications for safety. Expert Opin 
Drug Saf. 2004; 3:81–83. [PubMed: 15006712] 

20. Roberts R, Rodriguez W, Murphy D, Crescenzi T. Pediatric drug labeling: improving the safety 
and efficacy of pediatric therapies. JAMA. 2003; 290:905–911. [PubMed: 12928467] 

21. Turner S, Nunn AJ, Fielding K, Choonara I. Adverse drug reactions to unlicensed and off-label 
drugs on paediatric wards: a prospective study. Acta Paediatr. 1999; 88:965–968. [PubMed: 
10519338] 

22. Avenel S, Bomkratz A, Dassieu G, Janaud JC, Danan C. [The incidence of prescriptions without 
marketing product license in a neonatal intensive care unit]. Arch Pediatr. 2000; 7:143–147. 
[PubMed: 10701058] 

Laughon et al. Page 7

Am J Perinatol. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



23. Andersen DH, Blanc WA, Crozier DN, Silverman WA. A difference in mortality rate and 
incidence of kernicterus among premature infants allotted to two prophylactic antibacterial 
regimens. Pediatrics. 1956; 18:614–625. [PubMed: 13370229] 

24. Stewart DJ. The effects of tetracyclines upon the dentition. Br J Dermatol. 1964; 76:374–378. 
[PubMed: 14201187] 

25. Burns LE, Hodgman JE, Cass AB. Fatal circulatory collapse in premature infants receiving 
chloramphenicol. N Engl J Med. 1959; 261:1318–1321. [PubMed: 13806261] 

26. Yeh TF, Lin YJ, Huang CC, et al. Early dexamethasone therapy in preterm infants: a follow-up 
study. Pediatrics. 1998; 101:E7. [PubMed: 9565440] 

27. Laughon MM, Benjamin DK Jr, Capparelli EV, et al. Innovative clinical trial design for pediatric 
therapeutics. Expert Rev Clin Pharmacol. 2011; 4:643–652. [PubMed: 21980319] 

28. Ekins-Daukes S, Helms PJ, Taylor MW, McLay JS. Off-label prescribing to children: attitudes and 
experience of general practitioners. Br J Clin Pharmacol. 2005; 60:145–149. [PubMed: 16042667] 

29. Mukattash T, Hawwa AF, Trew K, McElnay JC. Healthcare professional experiences and attitudes 
on unlicensed/off-label paediatric prescribing and paediatric clinical trials. Eur J Clin Pharmacol. 
2011; 67:449–461. [PubMed: 21243345] 

Laughon et al. Page 8

Am J Perinatol. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1. 
Percentage of infants <32 weeks and <1500 g exposed to diuretics over time.
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Figure 2. 
Percentage of infants <32 weeks and <1500 g exposed to (A) furosemide and (B) any 

diuretic by site.
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Table 2

Infants <32 Weeks and <1500 g Exposed to Diuretics by Type

Diuretic* N (%)† Exposure‡ Courses‡ Days of exposure§

Total N=39,357

Furosemide 36,759 (93) 342 784 66

Spironolactone 9577 (24) 86 109 3

Chlorothiazide 8309 (21) 77 98 29

Hydrochlorothiazide 2473 (6) 22 26 7

Bumetanide 1443 (4) 13 17 2

Acetazolamide 1131 (3) 11 18 2

*
Metolazone (n=147), hydrochlorothiazide/spironolactone (n=87), diazoxide (n=64), ethacrynic acid (n=61), mannitol (n=8), and amiloride (n=3) 

exposures were minimal.

†
Infants could be exposed to more than 1 diuretic.

‡
Per 1000 infants (all infants).

§
Per 1000 infant days (all infants).
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Laughon et al. Page 13

Table 3

Top 10 Simultaneous Diuretic Combinations in Infants <32 Weeks and <1500 g

Rank Diuretic combination Exposure* Days of
simultaneous

exposure†

1 Chlorothiazide + spironolactone 36 12

2 Hydrochlorothiazide+ spironolactone 13 4.4

3 Furosemide + spironolactone 40 2.9

4 Furosemide + chlorothiazide 36 2.6

5 Furosemide + hydrochlorothiazide 11 0.9

6 Furosemide + bumetanide 8 0.6

7 Furosemide + acetazolamide 5 0.8

8 Acetazolamide + spironolactone 2 0.3

9 Chlorothiazide + acetazolamide 1 0.1

10 Hydrochlorothiazide + acetazolamide 0.7 0.1

*
For at least one day, per 1000 infants (all infants).

†
Per 1000 infant days (all infants).
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