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Effectiveness of Vaccination During Pregnancy to Prevent Infant 
Pertussis

❖ Baxter R, et al. Pediatrics May 2017;139(5):e20164091

❖ ACIP and Tdap with pregnancy

❖ 2006 - administer Tdap in the immediate postpartum 
period

❖ 2011 - Tdap during pregnancy for those who had not 
previously received Tdap

❖ 2013 - Tdap during every pregnancy, preferably 
between 27-36 weeks gestation
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Effectiveness of Vaccination During Pregnancy to Prevent Infant 
Pertussis

❖ Retrospective cohort study of full term infants born at 
Kaiser Permanente Northern California from 2010 to 2015

❖ Mothers born before 1996 so that all mothers had 
received whole-cell rather than acellular pertussis

❖ Cases of pertussis were defined as being PCR positive

❖ Infants followed from birth to 12 months of age

❖ Vaccine efficacy determined for 0-2 months of age and 
0-12 months of age
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Effectiveness of Vaccination During Pregnancy to Prevent Infant 
Pertussis

❖ Percentage of mothers who received Tdap during 
pregnancy increased from <1% in 2006-2008 to 11.9% in 
2010 and to 87.4% by 2015

❖ The percentage of mothers who received the Tdap 
vaccine during postpartum days 0-14 peaked at 31.7% 
for infants born in 2010 and declined thereafter to 1.8% 
for infants born in 2015
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Effectiveness of Vaccination During Pregnancy to Prevent Infant 
Pertussis

❖ Study population consisted of 148,981 infants born from 2010, when 
KPNC began recommending Tdap vaccination in pregnancy, through 
2015

❖ mothers of 45.8% of the study population received Tdap vaccine 
during pregnancy at least 8 days before birth

❖ 17 infants (11.4 per 100,000 infants) tested positive for pertussis by 2 
months of age

❖ 110 infants (73.8 per 100,000 infants) tested positive by 1 year of age

❖ 103 included in the analyses after restricting to infants who 
followed the recommended DTaP schedule
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Effectiveness of Vaccination During Pregnancy to Prevent Infant 
Pertussis

❖ Maternal Tdap vaccination during pregnancy reduced 
pertussis risk by an estimated 91.4% during the first two 
months of life

❖ pertussis risk reduced by 69.0% during the entire first 
year of life

❖ no evidence for interference of Tdap during pregnancy 
with infant DTaP vaccination

❖ Maternal Tdap after pregnancy (cocooning) did not 
significantly reduce pertussis risk
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VE, % (95% CI) P-value

Tdap During Pregnancy
Infant 0 DTaP 87.9 (42.4-97.5) 0.009

Tdap During Pregnancy
Infant 1 DTaP 81.4 (42.5-94.0) 0.004

Tdap During Pregnancy
Infant 2 DTaP 6.4 (-165.1-66.9) 0.901

Tdap During Pregnancy
Infant 3 DTaP

65.9 (4.5-87.8) 0.041

Tdap After Pregnancy 24.1 (-28.5-55.1) 0.305

Tdap Before Pregnancy 55.6 (20.1-75.4) 0.007
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Efficacy and Safety of Nonoperative Treatment for Acute 
Appendicitis: A Meta-analysis

❖ Georgiou R, et al. Pediatrics March 2017;139:e20163003

❖ Systematic review of the literature in December 2015

❖ any study design reporting nonoperative treatment (NOT) for 
acute uncomplicated appendicitis (AUA)

❖ NOT = antibiotic therapy without surgery

❖ limited to studies of children (<18 years) and articles published 
in English

❖ excluded studies that report NOT for complicated appendicitis 
(such as perforated or ruptured appendicitis, appendicitis with 
an abscess, or appendix mass)
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Efficacy and Safety of Nonoperative Treatment for Acute 
Appendicitis: A Meta-analysis

❖ 727 records screened

❖ 20 full-text articles assessed for eligibility

❖ Ten articles (7 prospective, 3 retrospective) reporting NOT for 
AUA were included

❖ Six, including one randomized controlled trial, compared NOT 
to appendectomy

❖ Four reported outcomes of children receiving NOT without a 
comparison group

❖ 413 children were either randomized to or selected for NOT
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Efficacy and Safety of Nonoperative Treatment for Acute 
Appendicitis: A Meta-analysis

❖ No study reported any adverse events related to NOT or 
concern over the safety of NOT

❖ NOT was successful as initial treatment in 97% (95% CI 
95.5-98.7)

❖ Adjusted incidence of recurrent appendicitis was 14% (95% 
CI 7-21)

❖ The long-term efficacy of NOT (those children who did not 
have an appendectomy by the final follow-up) was 82% 
(95% CI 77-87)
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Efficacy and Safety of Nonoperative Treatment for Acute 
Appendicitis: A Meta-analysis

❖ In the six studies that compared NOT with appendectomy 
duration of initial hospital stay was reported in 4 studies

❖ Duration of hospital stay for children who had an 
appendectomy was shorter by a mean of 0.5 days (95% CI 
0.2-0.8) compared to children who had NOT

❖ Total duration of hospital stay including during follow-up 
(initial plus readmissions) was similar between children 
initially treated with NOT and appendectomy

❖ weighted mean difference 1.1 days (95% CI -1.2 to 3.5; P=.34)
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Efficacy and Safety of Nonoperative Treatment for Acute 
Appendicitis: A Meta-analysis

❖ Total complications were reported in 5 of the 6 
comparative studies

❖ Risk of complications was similar

❖ Risk difference 2% (95% CI 0-1; P=.1)

❖ 1/175 with NOT (surgical site infection in child 
who failed initial NOT and had appendectomy)

❖ 9/239 with appendectomy
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Related Study

❖ Prospective nonrandomized study of NOT for acute 
appendicitis with appendicolith compared to 
appendectomy

❖ Mahida JB, et. Journal of Pediatric Surgery 
2016;51:908-911

❖ Recruitment of the study was halted after enrollment 
of 14 patients (5 nonoperative, 9 surgery) due to high 
failure rate (3/5) in the nonoperative group
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Intravenous Versus Oral Antibiotics for Postdischarge Treatment 
of Complicated Pneumonia

❖ Shah SS, et al.  Pediatrics Dec 2016;138:e20161692

❖ Multicenter retrospective cohort study with propensity 
score modeling and matching

❖ Children ≥2 months and <18 years discharged with 
complicated pneumonia (pleural effusion, empyema) 
between 2009 and 2012

❖ Used data from the Pediatric Health Information 
System (PHIS) affiliated with the Children’s Hospital 
Association
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Intravenous Versus Oral Antibiotics for Postdischarge Treatment 
of Complicated Pneumonia

❖ Main exposure variable was PICC or oral discharge antibiotic 
administration and primary outcome was treatment failure

❖ treatment failure was defined as an ED revisit or 
rehospitalization that resulted in extension or change of 
antibiotic therapy or performance of pleural drainage

❖ Propensity score matching incorporated age, race, insurance, 
length of stay in days, blood culture results (negative or 
positive), ICU admission, and timing and route of pleural 
drainage
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Intravenous Versus Oral Antibiotics for Postdischarge Treatment 
of Complicated Pneumonia

❖ 2123 subjects in final cohort from 36 hospitals

❖ 1842 received oral antibiotics and 281 received antibiotics via PICC

❖ PICC use post discharge varied across hospitals, ranging from 0% 
to 71%

❖ Pleural fluid drainage was performed in 43.9% of children

❖ Pathogen was identified in blood or pleural fluid culture in 305 (N= 
14.4%) of children

❖ 175 Streptococcus pneumoniae, 77 Staphylococcus aureus (56 MRSA, 
72.7%), 21 Streptococcus pyogenes, 9 Streptococcus milleri group
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 SHAH et al 

Statistical Methods

MatchingMatching balanced patient level covariates in the PICC and oral antibiotic groups. Patient-level covariates were incorporated in a logistic regression for whether a patient received PICC or oral antibiotics to generate a propensity score for treatment. This model included the following patient-level covariates: age, race, insurance, length of stay in days, blood culture results (culture negative vs culture positive), ICU admission, and timing and route of pleural drainage. To ensure the best matches on patient level factors, matching was done across hospitals because the number of patients assigned to PICC and oral groups within each hospital was sparse.To make use of all possible observations while minimizing differences across observations, we used full matching based on these propensity scores. 18 – 20 Full matching links each PICC-treated child to the oral therapy-treated child with the closest propensity score, or vice versa, in a manner that results in varying numbers of matches in each resulting set. Then we weighted children receiving oral antibiotics in each matched set to standardize results to the characteristics of the PICC children. Finally, we compared the weighted characteristics of the PICC and the oral therapy children to determine the degree of balance between the 2 samples. Propensity score modeling and full matching were implemented using the program fullmatch in the R software package version 3.1 (https:// github. com/ markmfredrickson/ optmatch).
Response ModelsBoth stratified approaches and marginal models were used to generate the results for the response model. The stratified approaches condition on the 

matched set but dropped subjects if a matched set did not contain patients with differing outcomes. By contrast, marginal models used all patients without stratification, thus matching and the weighting resulted in 2 groups of patients who were similar except for route of antibiotic therapy on discharge.Odds ratios were generated by the conditional logistic regression. As a secondary analysis, we used weighted logistic regression to estimate standardized risk differences for the effect of PICC on outcomes. 21 All variance estimates and confidence bounds were confirmed using robust variances. 22 All response models and resampling was performed using the programs logit, clogit, and bootstrap, and with a custom program for this application, all using Stata v 13.1 (Stata Corp, College Station, TX).
RESULTSWe identified 7280 eligible encounters from 38 hospitals. We excluded 4550 encounters that met exclusion criteria derived from PHIS and an additional 607 encounters that met exclusion criteria derived from medical record review, including 103 

encounters from the 2 hospitals that did not review any records and 33 encounters from 2 hospitals that were unable to review records for some patients in the required study timeframe ( Fig 1). The remaining 2123 children from 36 hospitals were included. Of these, 1241 (58.5%) were white, 338 (15.9%) black, 135 (6.5%) Asian or Native American, and 409 (19.3%) other race ( Table 1); 498 (23.5%) were classified as Hispanic ethnicity. The median age was 5.0 years (interquartile range, 2.0–8.0).Pleural drainage was performed in 931 (43.9%) children. A pathogen was identified in blood or pleural fluid culture in 305 (14.4%) children. The most common pathogens were 
Streptococcus pneumoniae (n = 175), 
Staphylococcus aureus (n = 77), 
Streptococcus pyogenes (n = 21), and Streptococcus milleri group bacteria (n = 9). MRSA comprised 56 (72.7%) of the S aureus isolates. The median hospital length of stay was 7 days (interquartile range, 5–10). The hospital-level median length of stay ranged from 5 to 9.5 days, with a median of hospital medians of 7.0 days.Overall, 281 (13.2%) children received antibiotics via PICC postdischarge. PICC use 
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TABLE 1  Study Population Characteristics Pre- and Postmatch

Characteristica Prematch Postmatchb

Oral PICC Oral PICC

n 1842 281 1842 281
Age <5 y 56.0 61.6 61.1 61.6
White race 57.7 65.5 62.4 65.5
Government payer 54.0 36.3 35.3 36.3
Length of stay (d) 7.2 9.1 9.2 9.1
Culture positive 12.4 24.6 23.9 24.6
ICU admission 18.1 26.3 27.0 26.3
Drainage procedure
 No drainage 61.0 24.6 24.5 24.6
 Late surgical drainage 11.7 15.3 14.8 15.3
 Early surgical drainage 14.9 19.2 21.4 19.2
 Late chest tube drainage 4.6 15.3 12.1 15.3
 Early chest tube drainage 7.9 25.6 27.2 25.6
a Values presented as percentages except for length of stay, for which mean values are presented.
b Percentages are weighted.
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Intravenous Versus Oral Antibiotics for Postdischarge Treatment 
of Complicated Pneumonia

❖ Treatment failure before matching occurred in 57 (2.7%) 
overall

❖ 3.2% with PICC antibiotic and 2.6% with oral (P>.2)

❖ No treatment failures occurred among the 77 patients with 
Staph aureus

❖ Among children discharged with oral therapy for culture-
negative infection, treatment failure occurred in 1.4% 
discharged with amoxicillin and 1.9% of those discharged 
anti-MRSA antibiotics

19

 SHAH et al 

pneumonia treated at 36 children’s hospitals. Although PICC use was not common overall, there was substantial variation in postdischarge PICC use across participating hospitals. Treatment failure rates were not significantly different between those treated with PICC versus oral antibiotics at discharge. However, children discharged with PICCs experienced a high rate of PICC complications and adverse drug reactions, resulting in high rates of ED revisits and hospital readmissions.We found substantial variation in PICC use in children with complicated pneumonia. Although patient and disease characteristics contribute to such variation, clustering of treatment strategies by hospital suggests that institutional factors are major determinants of care practices. Highlighting these differences in PICC use is a first step toward reducing unwarranted variation.National guidelines recommend 2 to 4 weeks of antibiotic therapy for complicated pneumonia. 1 The optimal route of antibiotic therapy has been a source of considerable 

debate. National guidelines highlight the effectiveness of oral antibiotics for other serious bacterial infections but emphasize the absence of comparative data in children with complicated pneumonia. 1 Although effective treatment of children with complicated pneumonia requires adequate antibiotic concentrations in the lung and pleural space, parenteral therapy may not be necessary. Antibiotics such as amoxicillin, clindamycin, and linezolid have excellent bioavailability after oral ingestion and provide appropriate coverage for salient pathogens. Only 1 previous study compared oral with intravenous antibiotics for complicated pneumonia. 11 Stockmann et al examined outcomes of 391 children hospitalized with complicated pneumonia at a single center; 337 (86%) children received antibiotics via PICC. 11 Postdischarge pneumonia-related complications, using a comparable treatment failure definition, occurred in 5 (2%) patients discharged with antibiotics via PICC and 2 (4%; P = .25) patients discharged with oral antibiotics. In our multicenter study, differences in treatment failure rates 

between the PICC and oral antibiotic groups were not significant. For the matched analysis, children on oral antibiotics had a 1.8 percentage point lower risk of treatment failure. Although this result is not significant at conventional levels, the lower bound of the 95% CI (–0.4% points) suggests that we can rule out oral antibiotics as having a greater risk of treatment failure of clinical importance.We divided therapy complications into PICC-associated complications and adverse reactions from antibiotics. The high rate of PICC complications (7.1%) contributed to the significantly high rate of all revisits among children receiving antibiotics via PICC. In contrast, Stockmann et al found that while PICC complications occurred in 5% of patients with complicated pneumonia, differences in overall treatment-related complications between patients receiving oral (5.6%) or PICC (7.7%, P = .78) antibiotics were not significant. 11 In our study, adverse drug reactions, while low overall, occurred more commonly among those receiving antibiotics via PICC. Although 
6

TABLE 2  Outcomes of Children With Complicated Pneumonia

Outcome Unadjusted Rates, 
% (n)

Matched OR (95% CI)a P Adjusted Rates, %b Matched Risk 
Difference (95% CI)c

P

Treatment failure
 PICC 3.2 (9) 1.26 (0.54 to 2.94) >.2 3.2 1.8% (–0.4 to 3.9) .1
 Oral 2.6 (48) — — 1.4 — —
PICC Complications
 PICC 7.1 (20) — — — — —
 Oral N/A N/A N/A N/A N/A N/A
Adverse drug reaction
 PICC 3.2 (9) 19.1 (4.2 to 87.3) <.001 3.2 3.1% (0.01 to 5.2) .003
 Oral 0.2 (4) — — 0.01 — —
Other related revisits
 PICC 6.1 (17) 3.27 (1.65 to 6.48) .001 6.0 4.4% (1.5 to 7.4) .003
 Oral 3.0 (56) — — 1.6 — —
All related revisits
 PICC 17.8 (50) 4.71 (2.97 to 7.46) <.001 17.8 14.8% (10.1 to 19.3) <.001
 Oral 5.8 (106) — — 3.1 — —

N/A, not applicable; —, X.
a ORs estimated from condition logistic regression stratifi ed by the matched sets. An OR >1 means that the PICC route has a higher risk for the adverse outcome.
b Rates are standardized by weighting matched sets by the number of PICC patients and analyzed using weighted logistic regression with robust variance estimates translated to 
probabilities and their differences
c Estimated using weighted logistic regression. A risk difference of greater than 0 means that the PICC route has the higher risk for the adverse outcome. 
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Intravenous Versus Oral Antibiotics for Postdischarge Treatment 
of Complicated Pneumonia

❖ Conclusions

❖ Treatment failure rates did not differ between PICC 
and oral postdischarge antibiotic administration

❖ Adverse events were more frequent with PICC

❖ Children with complicated pneumonia should 
preferentially be discharged with an oral antibiotic 
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Quinolone Ear Drops After Tympanostomy Tubes and the Risk 
of Eardrum Perforation: A Retrospective Cohort Study

❖ Alrwisan A et al.  Clinical Infectious Diseases April 2017;64:1052-1-58.

❖ A cell culture study showed that treatment of TM fibroblasts with ciprofloxacin led 
to marked cytotoxicity and depression in collage synthesis

❖ Retrospective cohort study using Medicaid encounter and pharmacy billing data 
from 29 US states between 1999 and 2006.

❖ Children  <18 years old without predisposing factors for perforation requiring 
tympanoplasty entered the cohort after TT placement and first dispensing of 
antibiotic ear drops (within one year of TT placement).

❖ Included ear drops were quinolones (ofloxacin, ciprofloxacin plus 
hydrocortisone, or ciprofloxacin plus dexamethasone) or neomycin plus 
hydrocortisone

❖ Analysis adjusted for age, sex, race, adenoidectomy, TT reinsertion, calendar year of 
tube insertion, number of ear drop prescriptions, and time to first ear drop initiation
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Quinolone Ear Drops After Tympanostomy Tubes and the Risk 
of Eardrum Perforation: A Retrospective Cohort Study

❖ 96,595 children entered the study cohort

❖ 18,320 received neomycin

❖ 78,275 received quinolone

❖ Each year increase in patient’s age was associated with a 
21% increase in the hazard of perforation (95% CI 18%-24%)

❖ An increased frequency of ear drop prescriptions was also 
associated with higher risk of perforation (HR 1.14; 95% CI 
1.11-1.17)
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Exposure No. of 
Patients

No. of 
Cases

Incidence per 
10,000 person-

years

Unadjusted 
HR (95% CI)

Adjusted 
HR (95% CI)

Neomycin 18320 42 11.4 Reference

All 
Quinolones

78275 322 17.3
1.44 

(1.04-2.00)
1.61 

(1.15-2.26)

Ofloxacin 50163 207 16.3
1.35 

(0.96-1.89)
1.49 

(1.05-2.09)

Cipro/HC 11649 79 25.2 2.17 
(1.48-3.61)

1.94 
(1.32-2.85)

Cipro/Dex 16463 36 12.7 0.87 
(0.55-1.39)

2.00 
(1.18-3.41)
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Quality of Life after Surgery for Recurrent Otitis Media in a 
Randomized Controlled Trial

❖ Kujala T, et al.  The Pediatric Infectious Disease Journal July 
2014;33:715-719.

❖ Evaluated the effect of tympanostomy tubes (TT) with and 
without adenoidectomy for improving the quality of life (QOL) in 
young children with recurrent acute otitis media (RAOM)

❖ Myringotomy with tympanostomy tube placement is the most 
common ambulatory surgery performed on children in the 
United States

❖ 667,000 children <15 years of age underwent TT placement in 
2006
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Quality of Life after Surgery for Recurrent Otitis Media in a 
Randomized Controlled Trial

❖ Part of a larger study looking at reduction in episodes of AOM for 
children undergoing tympanostomy tubes, tympanostomy tubes 
plus adenoidectomy, or neither that was published in 2012

❖ Children aged between 10 months and 2 years of age who had at 
least 3 AOM episodes in the previous 6 months and had been 
referred to Otolaryngology Dept.

❖ A disease-specific QOL questionnaire (Otitis Media-6) completed by 
the principal caregiver at entry (time of surgery or no surgery) and 4 
and 12 months later

❖ divided into 6 subsets of physical suffering, emotional distress, 
caregiver concern, activity limitations, hearing loss, and speech 
impairment
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Quality of Life after Surgery for Recurrent Otitis Media in a 
Randomized Controlled Trial

❖ 159 children were randomized and 123 completed the 
study and analyzed

❖ 42 TT, 46 TT with adenoidectomy, 35 no surgery

❖ no significant differences in baseline characteristics (e.g., 
age, number of episodes of AOM, age of first AOM 
episode, daycare, duration of breastfeeding)

❖ A remarkable improvement in ear-related QOL between 
entry and 12-month followup was seen in all 3 groups, 
with no difference between groups
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Quality of Life after Surgery for Recurrent Otitis Media in a 
Randomized Controlled Trial

❖ The number of AOM episodes did not show any 
correlation with QOL in any of the OM-6 subsets at 
entry to the study.

❖ 12 children in the no surgery group (34%) had a failure 
of treatment (2 AOM episodes in 2 months or 3 in 6 
months)

❖ 9 failures in the TT group (21%) and 8 in the TT plus 
adenoidectomy group (17%)
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did not have any effect on the QOL during the 12-month follow up 
compared with the no-surgery group in any of the 6 subsets.

The number of AOM episodes did not show any correlation 
with QOL in any of the OM-6 subsets at entry to the study (Fig. 3), 
but AOM episodes decreased most in the 2 surgery groups during the 
follow up. Twelve children in no-surgery group (34%) had a failure 
of treatment (ie, 2 AOM episodes in 2 months or 3 in 6 months, as 
assessed by a doctor attached to the project), while 9 failures were 
detected in the tympanostomy group (21%) and 8 in the tympanos-
tomy with adenoidectomy group (17%). Ten of the children in the 
no-surgery group who experienced a failure of treatment underwent 
tympanostomy with (7) or without adenoidectomy (3). One child in 
each surgery group (2%) did not have any operation because of the 
parents’ refusal. Eight children (7%) experienced re-operation during 
the 1-year follow up, mostly because of new episodes of AOM after 
tube extrusion. No serious surgical complications were recorded.

DISCUSSION
Our study provides systematic evidence regarding the 

impact of tympanostomy tubes with and without adenoidectomy on 
the QOL of a child with RAOM. Because we concentrated in our 
analyses on comparing QOL scores among the 2 operation groups 
and the no- surgery group, the protocol takes the impact of the child 
growing up into account and furthermore, as the trial was rand-
omized and controlled, the translated QOL questionnaire may be 
regarded as a valid instrument.

We found among these children that the insertion of tympa-
nostomy tubes significantly reduced the risk of RAOM relative to 
those who had no surgical intervention.16 Even though these surgical 
procedures were effective in preventing RAOM, they did not prove 
to have any effect on QOL in these children. There was a significant 
improvement in the global ear-related QOL questionnaire results, 
but without any differences between the surgical and no-surgery 
groups. A similar improvement during the 1-year follow up was also 
detected in the caregiver concern, emotional distress and physical 
suffering subsets of the OM-6 questionnaire, but without any differ-
ences among the 3 groups. Where previous studies performed with-
out a control group have shown tympanostomy tubes to induce sig-
nificant improvements in QOL for most children within 1–6 months 
of placement,17–19 QOL in the present study had already improved 
after the first 4 months and continued to do so up to 12 months in 
the surgery groups. On the other hand, the similar improvement seen 
in the no-surgery group indicates that the growth of the child would 
have caused an improvement in QOL in any case.

The QOL of children with RAOM has been reported to be 
similar to that of children with asthma and even poorer than that 
of children with mild-to-moderately severe chronic illness.23 The 
negative functional impact of AOM on the child has been shown to 
be substantial, and similar regardless of the way in which QOL is 
measured, because many caregivers are worried about their child’s 
physical suffering, difficulty with hearing or speech, behavio-
ral problems and emotional distress.11 It has been found that the 
OM-6 subsets of caregiver concerns, physical suffering, emotional 
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FIGURE 2. 

P

Global ear-related QOL running from 0 (worst possible) to 10 (best possible)
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did not have any effect on the QOL during the 12-month follow up 
compared with the no-surgery group in any of the 6 subsets.

The number of AOM episodes did not show any correlation 
with QOL in any of the OM-6 subsets at entry to the study (Fig. 3), 
but AOM episodes decreased most in the 2 surgery groups during the 
follow up. Twelve children in no-surgery group (34%) had a failure 
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of placement,17–19 QOL in the present study had already improved 
after the first 4 months and continued to do so up to 12 months in 
the surgery groups. On the other hand, the similar improvement seen 
in the no-surgery group indicates that the growth of the child would 
have caused an improvement in QOL in any case.

The QOL of children with RAOM has been reported to be 
similar to that of children with asthma and even poorer than that 
of children with mild-to-moderately severe chronic illness.23 The 
negative functional impact of AOM on the child has been shown to 
be substantial, and similar regardless of the way in which QOL is 
measured, because many caregivers are worried about their child’s 
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FIGURE 2. 

P

Outcome measures of QOL scale running from 1 (no problem/not present) to 7 (severe 
problems)

Significant improvements during the 12-month followup for subsets of caregiver 
concern, emotional distress, and physical suffering, but no significant differences 
between treatment groups in any of the six subsets.

30

KAAP Fall 2017 - September 12, 2017



Tonsillectomy versus Watchful Waiting for Recurrent Throat 
Infection: A Systematic Review

❖ Morad A et al.  Pediatrics February 2017;139:e20163490

❖ Objective was to compare sleep, cognitive, behavioral, 
and health outcomes of tonsillectomy vs watchful 
waiting in children with recurrent throat infections

❖ Recurrent or severe tonsillitis has been defined as ≥7 
episodes of sore throat in the preceding year, or ≥5 
episodes in each of the preceding 2 years, or ≥3 episodes 
in each of the preceding 3 years

31

Tonsillectomy versus Watchful Waiting for Recurrent Throat 
Infection: A Systematic Review

❖ Searched Medline (PubMed), Embase, and Cochrane Library from January 1980 
to June 2016

❖ also hand-searched the reference lists of included articles and recent reviews 
addressing tonsillectomy in children to identify potentially relevant articles

❖ Principal outcomes of interest included the number and severity of recurrent 
throat infections, quality of life, and health care utilization (number of clinician 
visits or contacts, number of courses of antibiotics)

❖ Significant heterogeneity in outcomes reported precluded meta-analysis

❖ synthesized studies qualitatively and reported descriptive statistics in 
summary tables

❖ Strength of evidence (insufficient, low, medium, high) was assessed to reflect the 
confidence in the stability of the treatment effects in the face of future research
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prespecified approach described in detail in the full review. 17
RESULTSOur searches (conducted for the broader systematic review 17) identified 9608 citations, of which 7 (reported in multiple publications) had low or moderate risk of bias and met inclusion criteria ( Fig 1). 3,  8    – 15,  19 Two unique RCTs were reported in 1 publication,  3 and 1 set of investigators reported RCT and nonrandomized trial results together in multiple publications. 8– 10 Another RCT was reported in multiple 

publications. 12 – 14 Table 1 outlines study characteristics and risk of bias assessments.
Number and Severity of Throat 
Infections and UtilizationAll of the included studies evaluated children with a history of mild to moderate throat infection (classified by number of infections reported,  Table 1). Four RCTs 3,  8 –10,  12 – 14 and 1 retrospective cohort study 11 included children with at least 3 throat infections in the 1 to 3 years before surgery and reported on frequency of recurrent throat infections and clinician visits after surgery versus 

no surgery. In all studies reporting baseline data, number of infections decreased from baseline in both groups, with significantly greater decreases in sore throat days and diagnosed GAS infections in children who received tonsillectomy versus no surgery/watchful waiting with supportive care in the short term (<12 months).
Reduction in Sore Throat EpisodesOne RCT and 1 nonrandomized trial 8 – 10 reported that children who underwent tonsillectomy had fewer recorded days of sore throat in a symptom diary than children 

4

 FIGURE 1
Disposition of studies identifi ed for this review. a Numbers do not tally because studies could be excluded for multiple reasons. b Two publications 3,  8 each 
reported 2 unique studies in each publication. 

by guest on March 1, 2017Downloaded from 
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Tonsillectomy versus Watchful Waiting for Recurrent Throat 
Infection: A Systematic Review

❖ Seven studies including children with ≥3 infections in the previous 1-3 years were 
analyzed

❖ In studies reporting baseline data, the number of infections/sore throats decreased 
from baseline in both groups

❖ in the short term (<12 months) there were greater decreases in sore throat days, 
clinician contacts, diagnosed group A streptococcal infections, and school 
absences in children who had a tonsillectomy
❖ there were 1.19 fewer mean episodes of sore throat with tonsillectomy 

compared to no surgery in the first post surgical year based on two RCTs

❖ benefits did not persist over time
❖ Quality of life was not markedly different between groups at any time point (3 

studies)
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Long-Term Outcome of Classic and Incomplete PFAPA (Periodic Fever, 
Aphthous Stomatitis, and Adenitis) Syndrome after Tonsillectomy

❖ Identified children who had tonsillectomy (+/- adenoidectomy) 
between 1990 and 2007 with a history of regularly recurring fever 
episodes at least 5 times

❖ Oulu University Hospital in Finland
❖ 132 patients met the inclusion criteria and postoperative follow-up 

data was collected on 119 patients

❖ divided patients into those who met current diagnostic criteria for 
PFAPA and those who did not

❖ Main outcome measure was the effectiveness of tonsillectomy in 
patients who did and did not meet the current criteria for PFAPA
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criteria because of onset at an older age or absence of aph-
thous stomatitis, pharyngitis, or adenitis. However, accord-
ing to our clinical experience, the children who did not meet
Thomas criteria also seemed to benefit from tonsillectomy.

We organized a follow-up study of all children and adoles-
cents who had undergone tonsillectomy in our clinic during
1990-2007 while under 12 years of age because of regularly re-
curring fever episodes with no other explanation. In this study,
we compared the outcome after tonsillectomy and the clini-
cal characteristics of the cases between those who did and did
not meet the current PFAPA criteria.5

Methods

Oulu University Hospital, Oulu, Finland, serves a population
of 405 635 people (Statistics Finland December 31, 2014) and
is the only hospital in the area that performs diagnoses and
treatments for childhood periodic fever syndromes. Genetic
periodic fever syndromes are rare in Finland.21,22 Approxi-
mately 90% of the pediatric tonsillectomies in our area take
place in the Department of Otorhinolaryngology of Oulu Uni-
versity Hospital. The Regional Ethics Committee of the North-
ern Ostrobothnia Hospital District, Oulu, Finland, approved
the protocol for this study.

Because PFAPA syndrome does not have a specific Interna-
tional Classification of Diseases code, we set out to find all pos-
sible cases of PFAPA syndrome by reviewing all children who
underwent tonsillectomy or adenotonsillectomy at Oulu Uni-
versity Hospital after having suffered from regularly recur-
ring fevers at least 5 times with no other explanation and with
no symptoms between episodes (Figure; available at
www.jpeds.com). A total of 3852 children <12 years of age un-
derwent tonsillectomy or adenotonsillectomy between 1990 and
2007. In 3030 children, the reason for tonsillectomy was ton-
sillar hypertrophy, peritonsillar abscess, or recurrent Strepto-
coccus pyogenes throat infection, which left 825 children who
might meet our inclusion criteria. We reviewed the medical
records of all 825 children and found that 132 had physi-
cian’s remark of regularly recurring fever episodes at least 5
times without any other explanation and with healthy periods
between the episodes, thus, meeting our inclusion criteria.

We invited the 132 patients who met our inclusion criteria
for a study visit in the autumn of 2011. Of 132 patients, 94
(71%) attended the visit, where they underwent a clinical ex-
amination by a physician and either they or their parents com-
pleted a detailed questionnaire concerning PFAPA symptoms

and long-term postoperative health. In addition, we inter-
viewed 23 patients by phone and 2 additional patients re-
turned completed questionnaires. Thirteen patients were
unwilling to participate or were otherwise unreachable. Thus,
we received postoperative follow-up data on 119 cases of pos-
sible PFAPA syndrome (90%).

We divided the patients into 2 groups on the basis of their
medical history collected from medical records and the inter-
views: those who met the current diagnostic criteria for PFAPA
syndrome (Table I) and those who did not. According to the
current criteria, a patient had to have had at least 1 of the fol-
lowing symptoms diagnosed by a physician (aphthous sto-
matitis, pharyngitis, or adenitis) during at least 1 febrile episode;
medical records and the questionnaire must also indicate that
the onset of the syndrome occurred before the patient was 5
years of age (Table I). Patients who failed to meet the current
criteria for PFAPA syndrome had suffered at least 5 regularly
recurring fever episodes, but lacked the symptoms of aph-
thous stomatitis, pharyngitis, or adenitis or were >5 years of
age at the onset of symptoms or both. For 11 patients, the in-
formation on age at the onset of the syndrome or oropharyn-
geal symptoms during the fevers or both was incomplete; these
patients were, therefore, excluded from the analyses. A total
of 108 patients were included in the analyses (Figure).

Our main outcome measure was the effectiveness of ton-
sillectomy in patients who did and did not meet the current
PFAPA criteria. To evaluate possible differences in later health
between the groups, the questionnaire covered not only PFAPA
symptoms, but general health before and after tonsillectomy.
Diseases other than PFAPA syndrome that required consult-
ing a physician, visiting a hospital, or taking regular medica-
tion were reported both before and after tonsillectomy/
adenotonsillectomy . The questionnaire asked specifically about
a family history of regularly recurring fevers in first degree rela-
tives. All participants completed the questionnaires together
with their parents.

Statistical Analyses
Weused StatsDirect 2.7.9 (StatsDirect Ltd,Altrincham,United
Kingdom) and IBM SPSS Statistics 22.0 (IBM Corp,Armonk,
New York) to perform the statistical analyses. We compared
the outcomes after tonsillectomy, clinical characteristics, and
data on general health between the patientswhomet the current
PFAPA criteria and those who did not.We calculated absolute
differences and their 95% CIs and used the standard normal
deviate test to analyze the statistical significance of differences
between proportions. For continuous variables, we calculated
means (SD) or medians (range) for each group and tested the
statistical significance of the differences with either Student t
test or theMann-WhitneyU test according to the distributions.

Results

The series (n = 108) was comprised of 67 boys (62%) and 41
girls (38%). The ethnic background of all of the patients was
Caucasian, Northern European. The mean age of the pa-
tients was 2.7 years (SD 2.4) at the onset of the PFAPA

Table I. Thomas criteria for diagnosis of PFAPA

I Regularly recurring fevers with an early age of onset (<5 y of age)
II Constitutional symptoms in the absence of upper respiratory infection

with at least 1 of the following clinical signs:
Aphthae
Cervical lymphadenitis
Pharyngitis

III Exclusion of cyclic neutropenia
IV Completely asymptomatic interval between episodes
V Normal growth and development
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Incomplete PFAPA
• Patients ≥5 years old at onset of fever episodes, or
• Patients who did not have aphthous stomatitis, cervical

lymphadenitis, and pharyngitis at the onset of fever 
episodes
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PFAPA
❖ In 1987, Marshall et al (J Pediatric 1987;110:43-46) described a syndrome of 

periodic fever, pharyngitis, and aphthous stomatitis of unknown etiology

❖ the acronym of PFAPA was introduced 2 years later

❖ the most common pediatric inflammatory fever syndrome

❖ incidence of 2.3 per 10,000 children up to 5 years of age from Norwegian 
study

❖ Long-term (12-21 years) follow-up (Wurster VM et al, Journal of Pediatrics 2011) 
showed 50 of 59 patients had complete resolution with mean symptom 
duration of 6.3 years (95% CI, 5.4-7.3 years)

❖ Multiple randomized trials and Cochrane systematic review (Burton MJ et al, 
2014) have shown effectiveness of tonsillectomy
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Long-Term Outcome of Classic and Incomplete PFAPA (Periodic Fever, 
Aphthous Stomatitis, and Adenitis) Syndrome after Tonsillectomy

❖ Mean age of patients was 2.7 years at the onset of 
symptoms, 4.3 years at the time of tonsillectomy, and 
13.2 years at the time of study visit or telephone 
interview

❖ Data collected 2-20 years (mean 8.9 years) after 
tonsillectomy

❖ The duration of fever episodes and time between fever 
episodes was similar in the two groups
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Long-Term Outcome of Classic and Incomplete PFAPA (Periodic Fever, 
Aphthous Stomatitis, and Adenitis) Syndrome after Tonsillectomy

❖ In the group that met Thomas criteria for PFAPA, 97% 
(56/58) had complete resolution of fever episodes after 
tonsillectomy

❖ In the group that did not meet Thomas criteria, 50/50 
had complete resolution of fever episodes after 
tonsillectomy
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