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                                           NATIONAL QUALITY FORUM—Evidence (subcriterion 1a)  
 
Measure Number (if previously endorsed): Click here to enter NQF number 
Measure Title:  Antibiotic Prophylaxis Among Children with Sickle Cell Anemia 
 IF the measure is a component in a composite performance measure, provide the title of the 
Composite Measure here: Click here to enter composite measure #/ title 
Date of Submission:  12/6/2016 
 
1a.1.This is a measure of: (should be consistent with type of measure entered in De.1)  
Outcome 
☐ Health outcome: Click here to name the health outcome 

☐Patient-reported outcome (PRO): Click here to name the PRO 
PROs include HRQoL/functional status, symptom/symptom burden, experience with care, health-
related behaviors. (A PRO-based performance measure is not a survey instrument. Data may be 
collected using a survey instrument to construct a PRO measure.) 

☐ Intermediate clinical outcome (e.g., lab value):  Click here to name the intermediate outcome 
☒ Process:  Antibiotic Prophylaxis Among Children with Sickle Cell Anemia 
    ☐ Appropriate use measure:  Click here to name what is being measured       
☐ Structure:  Click here to name the structure 
☐ Composite:  Click here to name what is being measured 
 
1a.12 LOGIC MODEL Diagram or briefly describe the steps between the healthcare structures and 

processes (e.g., interventions, or services) and the patient’s health outcome(s). The relationships in 
the diagram should be easily understood by general, non-technical audiences. Indicate the 
structure, process or outcome being measured. 

 
Daily receipt of appropriate antibiotic prophylaxis results in substantial reduction of the incidence of 
infection among children with sickle cell anemia (SCA). 
 
 
**RESPOND TO ONLY ONE SECTION BELOW -EITHER 1a.2, 1a.3 or 1a.4) ** 
 
1a.2 FOR OUTCOME MEASURES including PATIENT REPORTED OUTCOMES- State the rationale 

supporting the relationship between the health outcome (or PRO) to at least one healthcare 
structure, process (e.g., intervention, or service).  

 
 
1a.3. SYSTEMATIC REVIEW(SR) OF THE EVIDENCE (for  INTERMEDIATE OUTCOME, PROCESS, OR 
STRUCTURE PERFORMANCE MEASURES) If the evidence is not based on a systematic review go to 
section 1a.4) If you wish to include more than one systematic review, add additional tables.  
 
What is the source of the systematic review of the body of evidence that supports the performance 
measure?  A systematic review is a scientific investigation that focuses on a specific question and uses 
explicit, prespecified scientific methods to identify, select, assess, and summarize the findings of 
similar but separate studies. It may include a quantitative synthesis (meta-analysis), depending on the 
available data. (IOM) 
X Clinical Practice Guideline recommendation  (with evidence review) 
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☐ US Preventive Services Task Force Recommendation 
X Other systematic review and grading of the body of evidence (e.g., Cochrane Collaboration, AHRQ 
Evidence Practice Center)  

☐ Other  
 
 
 

Source of 
Systematic 
Review: 
• Title 
• Author 
• Date 
• Citation, 

including page 
number 

• URL 

National Heart, Lung, and Blood Institute. Evidence-Based Management of Sickle Cell 
Disease: Expert Panel Report, 2014; https://www.nhlbi.nih.gov/health-
pro/guidelines/sickle-cell-disease-guidelines. 
 

Quote the 
guideline or 
recommendation 
verbatim about 
the process, 
structure or 
intermediate 
outcome being 
measured. If not 
a guideline, 
summarize the 
conclusions from 
the SR. 

 
Grade assigned 
to the evidence 
associated with 
the 
recommendation 
with the 
definition of the 
grade 

Strong Recommendation, Moderate-Quality Evidence 
  

 
 

https://www.nhlbi.nih.gov/health-pro/guidelines/sickle-cell-disease-guidelines
https://www.nhlbi.nih.gov/health-pro/guidelines/sickle-cell-disease-guidelines
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Provide all other 
grades and 
definitions from 
the evidence 
grading system 
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Grade assigned 
to the 
recommendation 
with definition of 
the grade 

Strong Recommendation; for definition, see evidence grading system table above 
 

Provide all other 
grades and 
definitions from 
recommendation 
grading system 

See above; included within evidence grading system table  

Body of 
evidence: 
• Quantity – how 

many studies? 
• Quality – what 

type of 
studies? 

Three RCTs and one observational study were included. 
 
As stated within the NHLBI Clinical Guidelines: “The three RCTs [Gaston et al., 1986; 
Faletta et al., 1995; John et al., 1984 {see References at the end of this documents}] 
were of moderate methodological quality and compared penicillin to no prophylaxis. 
The initiation of penicillin prophylaxis was associated with a significant reduction in 
the risk for developing serious pneumococcal infections (2/105 vs. 13/110) and a 
nonsignificant reduction in mortality (0/105 deaths vs. 3/110 deaths; very low-quality 
evidence due to severe imprecision). A single trial evaluated the consequences of 
discontinuing penicillin prophylaxis; it suggested that prophylaxis in children who 
have not had a prior severe pneumococcal infection or a splenectomy may be 
discontinued at age 5. Children who continued penicillin had a nonsignificant 
reduction in systemic pneumococcal infections; there was no effect on mortality. The 
observational study [Nkouwap et al., 1999] compared penicillin to spiramycin and 
demonstrated that penicillin was superior. However, the penicillin group had a higher 
rate of pneumococcal vaccination, confounding the effect of antibiotics and making 
strong conclusions difficult. The quality of evidence is very low due to severe 
imprecision (i.e., small number of events) and methodological limitations. Evidence is 
lacking in children with genotypes other than SS, even though many clinicians 
prescribe prophylactic penicillin for them both before and after age 5.” 
 
Please note that this measure specification deviates slightly from the NHLBI 
recommendations in two main areas: child age and type of antibiotic dispensed. 
Instead of including children from birth, this measure includes children starting at 3 
months of age.  This is to account for any lag in identification of the sickle cell disease 
status of the child at the State level.  Although NHLBI guidelines specifically 
recommend penicillin for antibiotic prophylaxis, some children may have or be 
suspected to have penicillin sensitivity. The American Academy of Pediatrics Section 
on Hematology/Oncology and Committee on Genetics suggests an alternative for 
children who are allergic to penicillin: “Erythromycin prophylaxis may be used as an 
alternative for children with suspected or proven penicillin allergy.” (American 
Academy of Pediatrics 2002 and 2016). Therefore, we have included a broader 
definition of appropriate antibiotics in this measure. These modifications to the 
guidelines are intended to avoid underestimation of the proportion of children with 
SCA who are protected against pneumococcal infection. 

Estimates of 
benefit and 

The four studies detailed within the NHLBI evidence tables (Gaston et al., 1986; 
Faletta et al., 1995; John et al., 1984; Nkouwap et al., 1999) included a total of 951 
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Source of 
Systematic Review: 
• Title 
• Author 
• Date 
• Citation, including 

page number 
• URL 

Hirst C, Owusu-Ofori S. Prophylactic antibiotics for preventing pneumococcal 
infection in children with sickle cell disease. Cochrane Database of Systematic 
Reviews 2014, Issue 11. Art. No.: CD003427. 
DOI: 10.1002/14651858.CD003427.pub3. 
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003427.pub3/abstract;
jsessionid=03720C55FB06B08BFB3D12EBCEDF7614.f04t02 

Quote the guideline 
or recommendation 
verbatim about the 
process, structure or 
intermediate 
outcome being 
measured. If not a 
guideline, 

“Prophylactic penicillin significantly reduces risk of pneumococcal infection in 
children with homozygous sickle cell disease, and is associated with minimal 
adverse reactions.” 

consistency 
across studies  

children under the age of 5 years. The majority of children (94%) were sickle cell 
subtype Hb SS (sickle cell anemia); 5% were Hb SC, and 1% were Hb S beta zero 
thalassemia. All studies investigating the relationship between antibiotic prophylaxis 
and infection indicated a net benefit to antibiotic prophylaxis among children with 
sickle cell anemia. The primary study (Gaston et al., 1986) enrolled children with Hb 
SS starting at 3-6 months of age into the Prophylactic Penicillin Study (PROPS) to test 
the protective effect of regular, daily administration of oral penicillin against 
incidence of documented septicemia due to s. pneumonia in children under the age of 
3 years. Children were randomized into study groups; participants were allocated to 
either receive 125mg of penicillin, twice daily (n=105 children), or a placebo (n=110 
children), for a mean of 15 months. Reduction of septicemia was found in children 
who received the penicillin, as an 84% reduction in the incidence of infection was 
observed in the group treated with penicillin compared with the group given placebo 
(13 of 110 patients vs. 2 of 105; P = 0.0025). 
 

What harms 
were identified? 

Gaston et al. (1986) reported no adverse effects throughout the course of the study. 
One child in Falletta et al. (1995) experienced nausea and vomiting on a higher dose 
of penicillin than explored in the PROPS trial. Given the severity of infection and the 
potential for increased mortality due to pneumococcal infection among these high 
risk children, the benefit outweighs the potential harm for this recommendation.  

Identify any new 
studies 
conducted since 
the SR. Do the 
new studies 
change the 
conclusions from 
the SR? 

N/A 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003427.pub3/abstract;jsessionid=03720C55FB06B08BFB3D12EBCEDF7614.f04t02
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003427.pub3/abstract;jsessionid=03720C55FB06B08BFB3D12EBCEDF7614.f04t02
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summarize the 
conclusions from 
the SR. 
Grade assigned to 
the evidence 
associated with the 
recommendation 
with the definition 
of the grade 

N/A 

Provide all other 
grades and 
definitions from the 
evidence grading 
system 

N/A 

Grade assigned to 
recommendation 
with definition of 
the grade 

N/A 

Provide all other 
grades and 
definitions from the 
recommendation 
grading system 

N/A 

Body of evidence: 
• Quantity – how 

many studies? 
• Quality – what 

type of studies? 

Three trials were included in the review. 

As stated within the Cochrane Review: “Methodological quality was assessed 
based on a method described by Schulz et al. (1995). 

“In the John trial participants were randomised, but no details were given of the 
method of randomisation (John et al., 1984). The publication reports that the 
group allocation was changed due to the protocol for injected penicillin 
prophylaxis groups being inconvenient to some families who lived at remote 
addresses, or due to age of participants at recruitment so that the duration of 
penicillin treatment would have been too short to assess. Sixteen participants 
(6.6%) were therefore reassigned to groups which did not receive penicillin 
prophylaxis. The groups were uneven, with significantly more participants in the 
penicillin groups (143 in penicillin group compared to 99 in control group). Full 
baseline data for participant characteristics were not given. The trial was not 
blinded. Intention-to-treat analysis was undertaken after participants were 
reassigned. There were 25 withdrawals, 20 due to splenectomy, four due to 
emigration and one because of recurrent meningitis. The participants 
discontinued penicillin at the age of three years. However, they continued to be 
analysed in the groups to which they were randomised. Therefore, although 
there were no cases of pneumococcal infection amongst participants taking 
penicillin, there were seven cases in the penicillin assigned groups, all occurring 
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after discontinuation of the drug.  

“In the first PROPS trial, a central coordinating center generated a blocked 
randomisation sequence, and directed participant entry assignment over the 
telephone (PROPS, 1986 [Gaston et al., 1986; Gaston and Verter, 1990]). Sealed 
envelopes were also held at the clinical centres in case the central office could 
not be reached, to maintain allocation concealment. The participants and centre 
personnel were blinded to allocation, and placebo tablets looked almost 
identical to penicillin. A sample size calculation was performed based on an 
estimated 50% reduction in risk of infection, and as a result 219 participants 
were recruited from 23 centres throughout the USA. Four participants 
subsequently withdrew due to revisions of diagnosis of genotype; these patients 
had no severe infections but were not included in subsequent analyses. The 
baseline characteristics of the children in each group, including history of 
palpable spleen or infection, were similar. The trial was terminated early due to 
extreme results. Because of this, there is a possibility that the reported results 
may be over-estimated.  

“In a further PROPS trial, randomisation was by permuted block method, 
stratified by clinical site and years of previous penicillin use (PROPS II, 1995 
[Faletta et al., 1995; Bjornson et al., 1996; Woods et al., 1997]). It was unclear 
whether allocation concealment had been performed. Identical placebo tablets 
were used to maintain double blinding of the participants and centre personnel. 
A sample size calculation ensured that the trial was powered to show a three-
fold increase in infection in the placebo group, based on an estimated incidence 
of 4% in the penicillin group. Four hundred participants were subsequently 
recruited from 18 centres in the USA. The characteristics of participants in each 
group were similar at baseline. Four children died after randomisation, but other 
withdrawals are not reported, and it is unclear whether an intention-to-treat 
analysis was undertaken.” 

Estimates of benefit 
and consistency 
across studies  

“Three trials with over 800 children are included in the review. All three trials 
showed a reduced rate of infection in children with sickle cell disease receiving 
penicillin preventatively. Two trials looked at whether treatment was effective. 
The third trial followed on from one of the early trials and looked at when it was 
safe to stop treatment. … 

“All of the included trials showed a reduced incidence of infection in children 
with sickle cell disease (SS or S beta zero thalassemia) receiving prophylactic 
penicillin. In trials which investigated initiation of penicillin on risk of 
pneumococcal infection, the odds ratio was 0.37 (95% CI 0.16 to 0.86), while for 
withdrawal the odds ratio was 0.49 (95% CI 0.09 to 2.71).” 
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What harms were 
identified? 

“Adverse drug effects were rare and minor. However, there were problems with 
children keeping to the treatment schedule and with the development of 
antibiotic resistance.” 
 
Note: The American Academy of Pediatrics Section on Hematology/Oncology and 
Committee on Genetics suggests an alternative for children who are allergic to 
penicillin: “Erythromycin prophylaxis may be used as an alternative for children 
with suspected or proven penicillin allergy” (American Academy of Pediatrics 
2002 and 2016). Therefore, we have included a broader definition of antibiotoic 
prophylaxis to avoid an underestimation of the proportion of children with sickle 
cell anemia who are protected against pneumococcal infection. 

Identify any new 
studies conducted 
since the SR. Do the 
new studies change 
the conclusions 
from the SR? 

N/A 

 
 
 
 
________________________ 
1a.4 OTHER SOURCE OF EVIDENCE 
If source of evidence is NOT from a clinical practice guideline, USPSTF, or systematic review, please 
describe the evidence on which you are basing the performance measure. 
 
1a.4.1 Briefly SYNTHESIZE the evidence that supports the measure. A list of references without a 
summary is not acceptable. 
 
1a.4.2 What process was used to identify the evidence? 
 
1a.4.3. Provide the citation(s) for the evidence. 
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