
 1 

 

 

 

 

 

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and 

related documents* 

Section/item Item
No 

Description 

Administrative information 

Title 1 The anti-inflammatory effect of prophylactic macrolides on 
children with chronic lung disease: a protocol for a double 
blinded randomized controlled trial. 

 

Trial registration  NCT02544984 

  

Protocol version 3 September 23, 2015 

Funding 4 No funding available 
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Roles and 

responsibilities 

5a Ricardo A. Mosquera, MD. Department of Pediatrics, McGovern Medical 
School at University of Texas Health Science Center at Houston, Houston, 
Texas. He was involved in the concept and design of the study, enrollment 
and the manuscript preparation and final approval. 
Tomika Harris, PNP. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study, enrollment, daily 
research activities and the manuscript preparation and final approval. 
Ana M. Gomez-Rubio, MPH. Department of Pediatrics, McGovern Medical 
School at University of Texas Health Science Center at Houston, Houston, 
Texas. She was involved in the concept and design of the study, enrollment, 
daily research activities and the manuscript preparation and final approval. 
Aravind Yadav, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. He 
was involved in the concept and design of the study, enrollment, and the 
manuscript preparation and final approval. 
James Stark, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas.  He 
was involved in the concept and design of the study and the manuscript 
preparation and final approval. 
Cindy Jon, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study, enrollment, and the 
manuscript preparation and final approval. 
Katrina McBeth, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study, enrollment, and the 
manuscript preparation and final approval. 
Traci Gonzales, PNP. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study, enrollment, and the 
manuscript preparation and final approval. 
Elenir Avritscher, MD PhD. Department of Pediatrics, McGovern Medical 
School at University of Texas Health Science Center at Houston, Houston, 
Texas. She was involved in the concept and design of the study and the 
manuscript preparation and final approval. 
Claudia Pedroza, PhD. Department of Pediatrics, McGovern Medical School 
at University of Texas Health Science Center at Houston, Houston, Texas. 
She was involved in the concept and design of the study and the manuscript 
preparation and final approval. 
Keely Smith, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study and the manuscript 
preparation and final approval. 
Giuseppe Colasurdo, MD. Department of Pediatrics, McGovern Medical 
School at University of Texas Health Science Center at Houston, Houston, 
Texas. He was involved in the concept and design of the study. 
Susan Wootton, MD. Department of Pediatrics, McGovern Medical School at 
University of Texas Health Science Center at Houston, Houston, Texas. She 
was involved in the concept and design of the study and the manuscript 
preparation and final approval. 
Pedro Piedra, MD. Department of Virology and Microbiology, Baylor College 
of Medicine, Houston, Texas. He was involved in the concept and design of 
the study, laboratory procedures and the manuscript preparation and final 
approval. 
Jon E. Tyson, MD, MPH. Department of Pediatrics, McGovern Medical 
School at University of Texas Health Science Center at Houston, Houston, 
Texas.  He was involved in the concept and design of the study and the 
manuscript preparation and final approval. 
Cheryl Samuels, PNP. Department of Pediatrics, McGovern Medical School 
at University of Texas Health Science Center at Houston, Houston, Texas. 
She was involved in the concept and design of the study, enrollment, daily 
research activities and the manuscript preparation and final approval. 
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5b NA 

 5c NA 

 5d NA 

Introduction   

Background and 

rationale 

6a Macrolides have received considerable attention for their anti-
inflammatory and immunomodulatory actions. Such properties may 
ensure some efficacy against a wide spectrum of respiratory viral 
infections. Recent studies, including a study performed in our lab 
with elderly BALB/c mice infected with respiratory syncytial virus 
(RSV), have shown that the high mortality rate of respiratory virus 
infections is a result of an overactive neutrophilic inflammatory 
response. A recently published study examined the inflammatory 
response in hospitalized infants with RSV and evaluated the 
predictive value of cytokines in nasopharyngeal aspirate in 
comparison to disease severity and found an increase in Th1 and 
Th2 cytokines. Respiratory viral infections are characterized by the 
appearance of cytokine storms which involve an extreme 
production and secretion of numerous pro-inflammatory cytokines. 
Severity of infection is closely related to virus-induced cytokine 
dysregulation, which is responsible for the development of fatal 
clinical symptoms, such as massive pulmonary edema, acute 
bronchopneumonia, alveolar hemorrhage, and acute respiratory 
distress syndrome. Macrolides down-regulate the inflammatory 
cascade, attenuate excessive cytokine production in viral infections, 
and may reduce virus-related exacerbation. Clinical trials have 
demonstrated controversial results in the effects of macrolides in 
respiratory viral infections. To date, studies have only evaluated 
macrolide use as a treatment, not as a prophylactic therapy.  Long-
term therapy with the macrolide antibiotic erythromycin was shown 
to alter the clinical course of diffuse pan bronchiolitis in the late 
1980s. Since then, macrolides have been found to have a large 
number of anti-inflammatory properties in addition to their 
antimicrobial effect. These observations provided the rationale for 
many studies performed over the last decade to assess the 
usefulness of macrolides in other inflammatory airways diseases 
including cystic fibrosis, asthma, COPD, and bronchiolitis obliterans 
syndrome. One randomized controlled Trial (RCT) looked at the 
daily use of macrolides for up to six weeks to prevent 
bronchopulmonary dysplasia in premature infants in a neonatal 
intensive care unit (NICU) setting and found the neonates had 
better outcomes without an increase in adverse effects.14 However, 
the chronic use of macrolides to prevent respiratory infection 
complications in patients with CLD of infancy has not been 
studied. We will test the hypothesis that prophylactic macrolides 
are effective in reducing the severity of respiratory viral illness by 
preventing the full activation of an inflammatory cascade. 
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 6b No other standard of care 

Objectives 7 With this RCT, we will test the hypothesis that prophylactic 

macrolides are effective in reducing the severity of respiratory 

viral illness and that this is associated with the prevention of the 

full activation of an inflammatory cascade. 

Trial design 8 With this RCT, we will test the hypothesis that prophylactic 

macrolides are effective in reducing the severity of respiratory 

viral illness and that this is associated with the prevention of the 

full activation of an inflammatory cascade. 

Methods: Participants, interventions, and outcomes 

Study setting 9 High risk children, born before 37 weeks gestation with a current 

diagnosis of CLD secondary to BPD between the chronological 

age of 6 months and <6 years who attend either the High Risk 

Children’s Clinic (HRCC) or the High Risk Infant Clinic (HRIC) 

at UTHealth at the McGovern Medical School in Houston, 

Texas USA will be screened by the clinic providers.   

Eligibility criteria 10 All children who currently attend either the HRCC or the HRIC 
who are between 6 months and 6 years at the time of 
enrollment and who meet the American Thoracic Society 
(ATS) definition of CLD secondary to BPD will be screened. 
Chronic lung disease, as defined by the ATS statement from 
2002, is “a heterogeneous group of respiratory diseases of 
infancy that usually evolves from an acute respiratory disorder 
experienced by a newborn infant.” BPD is defined as either as 
(1) infants born less than 32 weeks who need  supplemental 
oxygen for at least 28 days or (2) infants born between 32 
weeks and 36 weeks who need for supplemental oxygen for at 
least 56 days. All screening will be done by clinic providers 
(Table 1).  
 
Exclusion criteria include children with cystic fibrosis or 
bronchiectasis, because the prophylactic use of macrolides has 
already demonstrated value and become usual care for these 
patients. Children with cardiac arrhythmias will be excluded, due 
to the potential increase in cardiovascular death that has been 
shown in the adult population. Patients with known cyanotic 
heart disease will be excluded. Children with colitis or short 
bowel syndrome will also be excluded due to the potential 
effects to the gastrointestinal flora or malabsorption.  In addition, 
any child with a known macrolide allergy or who is taking any 
medication that has a known interaction with macrolides, and 
any child with kidney or liver failure will also be excluded.   
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Interventions 11a Both medications will be taken once a day three days a week: 

Monday, Wednesday and Friday. The azithromycin medication 

will be dosed at 5 mg/kg/day. 

11b Any children with adverse reactions will discontinue the 

medication, but will continue to be followed clinically. 

11c For this study, patients will receive a monthly phone call 

from the research coordinator to assess for side effects 

and to remind them to take their medications. This should 

help improve adherence. 

11d NA 



 6 

Outcomes 12 Our primary outcome is the total number of days of 
unscheduled face to face encounters for all diagnoses 
defined as unscheduled sick visits, urgent care visits, 
emergency room visits, and hospital admissions during the 
3-6 month treatment phase of the study.  

Secondary outcomes: 

1. Individual component of the primary outcome: 
unscheduled sick visits, urgent care visits, 
emergency room visits, and hospital admissions.  

2. Adverse side effects including gastrointestinal upset 
(vomiting/ diarrhea) and diaper rash. 

3. Total hospital and clinic costs from a health care 
system perspective. We expect the intervention to 
be cost-effective from a healthcare system 
perspective defined as: 

a. Decreased days of care without increasing 
cost 

b. Decreased cost without increasing days of 
care 

c. Decreased days of care while decreasing cost 

4. Level of myeloperoxidase in the nasopharyngeal 
secretions collected during respiratory illnesses 
that require a face to face provider encounter.  

5. Level of pro-inflammatory cytokines in the 
nasopharyngeal secretions collected during 
respiratory illnesses that require a face to face 
provider encounter. 

Level of airway obstruction as measured by a TremoFlo 
Airwave Oscillometry System during the 3-6 month 
treatment phase during respiratory illness and at the 
conclusion of the intervention phase. 
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Participant 

timeline 

13 See Table 2. 

Table 2: Study Schedule 

  Study Period 

  
Enrollme
nt 

Allocati
on 

Post 
allocation 

Close 
out 

Timepoint Oct-Dec Oct-Dec Oct-March 
March-
Oct 

ENROLLMENT:         

Eligibility screen X       

Informed consent X       

Electrocardiogram X       

Nasal aspirate X   X   

Oscillometer X       

Allocation   X     

INTERVENTION:         

Take medicine     X   

Take placebo     X   

ASSESSMENT:         

Demographics X       

Unscheduled clinic 
visits     X X 

Unscheduled hospital 
visits     X X 

 Emergency room 
visits     X X 

Evaluation of nasal 
aspirates       X 

Analysis       X 

Publication       X 
 

Sample size 14 Based on data from our HRCC, we expect the control group to 

have 1.6 encounters per child-year (SD=1.66). Assuming a two-

sided alpha = 0.05, a sample size of 92 (46/group) will have 

80% power to detect a difference of 1 in the encounter rate 

between placebo and azithromycin groups (i.e., 1.6 vs 0.6 in 

encounter rate or 38% reduction). 

Recruitment 15 We will ensure patient recruitment by screening both clinics 

weekly during the enrollment process. Eligible patients will be 

approached by the research coordinator and/or one of the 

providers. Patients who have further questions will be given time 

to think and will be approached later with a phone call or next 

time they are in clinic.  

Methods: Assignment of interventions (for controlled trials) 

Allocation:   
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Sequence 

generation 

16a Biostatistician will create the randomization sequence using a 

1:1 allocation ratio and permuted block sizes. The 

sequence will be uploaded into REDCap. 

Allocation 

concealment 

mechanism 

16b Allocation concealment will be ensured, as the allocation 

sequence is only known to the study statistician (who is 

also blinded to the labeling of the groups) and is not made 

available in REDCap until after the patient has been 

recruited into the trial. 

Implementation 16c Research coordinator will use the REDCap randomization 

module to obtain a patient’s group assignment. 

Blinding 

(masking) 

17a This is a double-blinded placebo controlled study. Both 

participants and people directly related with study procedures, 

including the providers, will be blinded.  

 17b If a significant adverse reaction occurs, the medication will be 
discontinued.  If an allergic reaction (such as rash or shortness 
of breath) is noted, the blind will be broken by the statistician, 
who is not involved with patient care or data collection. This un-
blinding will be done to note if it is an allergy to the medication. 

 

Methods: Data collection, management, and analysis 

Data collection 

methods 

18a All data will be kept in REDCap database. REDCap is a HIPAA 

compliant and safe database that can be accessed from any 

computer with an internet access. It is backed up on a regular 

basis. Collected data at baselines includes: demographic 

information, baseline ECG, baseline nasal aspirate and baseline 

oscillometer reading. At the conclusion of the study the ECG, 

nasal aspirate will be repeated. If any patient presents to the 

clinic, ER or hospital with respiratory symptoms during business 

hours, a nasal aspirate and oscillometer reading will be 

collected. Data on when symptoms started and the symptoms 

experienced will also be collected. 

 18b We will call patients once a month to follow up on their 

medication status and to assess for any possible side effects.  

Data 

management 

19 Data can only be entered into REDCap by the research 

coordinator. At the end of the medication period, the research 

coordinator will ensure that all encounters were entered 

correctly by double checking the medical records.  
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Statistical 

methods 

20a Standard frequentist and Bayesian analyses will be performed 
using an intent-to-treat approach. Total number of days of 
unscheduled face to face encounters, total hospital 
admissions (counting each hospitalization as an event), 
total ER/urgent care visits (counting one day for each 
ER/urgent care visit), and total unscheduled clinic visits 
(counting one day for each visit) will be analyzed and 
related to treatment group (Azithromycin vs Placebo) using 
Poisson regression models with robust standard errors to 
estimate relative risks (RRs) and 95% confidence intervals. 
All models will include treatment group and stratification 
variables (use of palivizumab and current tracheostomy) as 
covariates and length of follow-up as an offset. To assess 
the probability of benefit, we will use Bayesian models with 
interaction terms between treatment group (Azithromycin vs 
Placebo) and two predefined potential moderators: use of 
palivizumab and current tracheostomy. The conservative 
Bayesian approach of Dixon and Simon allows us to shrink the 
subgroup estimates to the overall mean treatment effect.  For all 
Bayesian analyses, prior distributions for all regression 
coefficients will be centered at RR of 1.0 (Normal with mean 
0 and standard deviation of 1 in the log scale), and half-
Normal (0, 1) for standard deviation parameters. Point 
estimates of treatment effect and 95% credible intervals will be 
reported along with probability of treatment benefit.  

 

 20b NA 

 20c Intent-to-treat analysis. We will continue to collect data on 

hospitalizations and ER visits even if we cannot get a hold of 

them.  

Methods: Monitoring 

Data monitoring 21a Drs. Cody Arnolds and Claudia Pedroza will act as the Data 

Monitoring Committee. Neither of them is involved in the daily 

aspects of the project but in case of any adverse events 

reported they will be in charge of the unblinding.   

 21b Since this is a pilot study no interim analysis or stopping rules 

will be applied.  

Harms 22 Parents will be called once a month in order to see if any 

experience any adverse events. If there is a complaint, the 

providers will be made aware and if in their professional opinion 

they believe the event is an adverse reaction to the medication, 

it will be recorded in the REDCap database and parents will be 

advised to stop the medication immediately. In case of any 

serious adverse events, the IRB will also be notified.  
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Auditing 23 NA 

Ethics and dissemination 

Research ethics 

approval 

24 UTHealth IRB approval was sought.  

Protocol 

amendments 

25 Research coordinator will communicate any changes to the 

protocol or staff to the UTHealth IRB using IRIS. 

Consent or 

assent 

26a Parental informed consent will be collected. The research 

coordinator and a provider will talk to parent and explain the 

project, answer any questions and give a thorough explanation 

of study procedures, risk and potential benefits. Once the 

parents agree to participate, they will sign an IRB approved 

parental consent, detailing study procedures, risks and benefits. 

This parental consent will be scanned and uploaded into 

Redcap and paper copies will be saved in a binder that will be 

kept in a locked office.  

 26b NA 

Confidentiality 27 Patients will be identified using a study identification number. 

All data will be entered into a HIPAA compliant database and all 

paper copies will be kept in a locked office to ensure patient 

confidentiality.  

Declaration of 

interests 

28 No financial interest to declare.  

Access to data 29 Dr. Claudia Pedroza will have access to the final trial database. 

If any other investigators need to access the data, they will need 

to contact her.  

Ancillary and 

post-trial care 

30 No arrangements have been made for compensation to those 

who suffer harm from trial participation. This has been stated in 

the informed consent.  

Dissemination 

policy 

31a The results of the trial will be published in a peer reviewed 

journal.  

 31b NA 

 31c We plan on submitting the protocol to the trials journal once the 

enrolment begins.  

Appendices   

Informed 

consent 

materials 

32 Parental consent form is obtained.  
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Biological 

specimens 

33 Microbiologic studies for exploratory outcomes will be 
conducted. The study involves collecting a minimum of 2 nasal 
aspirates from each patient.  Nasal aspirate samples will be 
tested to measure the levels of myeloperoxidase and Lactate 
Dehydrogenase; we will also use ELISA tests to measure the 
levels of specific pro-inflammatory cytokines, including IL-8 and 
IL-6, and PCR, in order to screen for several major respiratory 
viral pathogens.  
Nasal aspirate specimens will be collected at the first visit, the 
final visit, and during any episodic respiratory sick visits at clinic 
or at Children’s Memorial Hermann Hospital.  Once collected the 
specimen will be immediately diluted (1:1 solution) with viral 
transport medium (15% glycerol in Iscove’s media). The final 
solution (aspirated specimen mixed with viral transport medium) 
will contain a maximum of 9 mls (with a range of 3-9 mls).  After 
dilution, the specimens will be immediately refrigerated at 37 
degrees, until transportation to the freezers, where they will be 
stored at -80oC. The samples will be frozen and store until the 
completion of the trial. 
The level of myeloperoxidase will be measured using reagent 
tests, and several cytokines that are markers of inflammation 
will be tested using ELISA tests, details of the primers and 
probes to be used are found in a 2005 article by Beckham et 
al.10 In addition, RT-PCR assays will be performed using 
TaqMan-based primers and probes to detect the presence of 5-
6 major respiratory viruses, and the remaining volume of 
aspirate will be stored for future studies of additional 
biomarkers. Nasal aspirate samples will be collected for assay 
of up to 4 cytokines and chemokines.  Samples will be tested 
according to the manufacturer’s instructions.  Samples and 
serial dilutions of the cytokine standards will be incubated with 
anti-human cytokine-coated beads in a 96-well filtration plate.   

 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 

Explanation & Elaboration for important clarification on the items. Amendments to the 

protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT 

Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” 

license. 

 

http://www.creativecommons.org/licenses/by-nc-nd/3.0/

