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The AAP California Chapter 2 sent out a call for abstracts on scholarly projects by pediatric
residents and medicine-pediatric residents from CHLA, Harbor-UCLA, Kaiser LA, Loma Linda,
UCLA and USC; and medical students from the Southern California counties of Kern, Los
Angeles, Riverside, San Bernardino, San Luis Obispo, Santa Barbara and Ventura. The accepted
abstracts were showcased at the 2021 Virtual Advances in Pediatrics Virtual Symposium.

We are thrilled to share with you one author and their abstract each month.

Virtual Poster Presenter:
Paige Kingston, Third-Year Medical Student
Keck School of Medicine of USC
Perioperative Ketorolac is Not Associated with Increased Bleeding after Appendectomy in
Children with Perforated Appendicitis

Paige Kingston is a rising third year medical student at the
Keck School of Medicine of USC. She attended UC Santa
Barbara for undergrad where she studied Biological
Sciences. In Santa Barbara, Paige spent two years working
as an Emergency Department scribe which opened her
eyes to the importance of primary care and preventative
medicine. At Keck, Paige is the co-president of USC’s
American Medical Women’s Association Chapter and has
further developed her interest in pediatrics with research
surrounding pediatric pain management and opioid
exposure. When she’s not studying for STEP1, Paige
enjoys watching Food Network cooking competitions,
cultivating her green thumb and trying out new recipes.
Connect with Paige at pmkingst@usc.edu.
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Introduction: Ketorolac – a nonsteroidal anti-inflammatory drug – is an opioid-sparing agent 
commonly used in children after surgery. However, ketorolac may be avoided in children with 
peritonitis due to a possible increased risk of bleeding. We hypothesized that perioperative 
ketorolac used in children undergoing appendectomy for perforated appendicitis was not 
associated with clinically significant postoperative bleeding requiring blood transfusion. 
Methods: A retrospective cohort study of healthy children 2-18 years who underwent 
appendectomy for perforated appendicitis from 2009-2019 was performed using the Pediatric 
Health Information System (PHIS), representing 53 children’s hospitals across the United States. 
Receipt of a blood transfusion within 30 days of surgery was evaluated. Multivariable logistic 
regression with mixed effects modeling was used to evaluate the association was between 
perioperative ketorolac use and postoperative blood transfusions, adjusting for patient and 
hospital-level factors. An interaction between ketorolac and perioperative ibuprofen was 
evaluated to identify possible synergistic effects. 
Results: Overall, 55,603 children with perforated appendicitis underwent appendectomy. A 
majority of patients were male (32,779, 59.0%), White (34,290, 61.7%) and non-Hispanic/Latino 
(28,620, 51.5%). The average age at surgery was 9.9 + 3.9 years. A total of 82.3% (N=45,769) of 
patients received ketorolac and 32% (N=14,864) of those patients also received perioperative 
ibuprofen. Overall use of both ketorolac and ibuprofen increased over the 10-year span of the 
cohort (Figure 1). Receipt of a blood transfusion was infrequent (N=189, 0.3%). On unadjusted 
analysis, children who received ketorolac were less likely to require blood transfusions than 
children who did not receive ketorolac (0.3% vs. 0.5%, p<0.001). On multivariable regression 
analysis, perioperative ketorolac administration was associated with decreased odds of receiving 
a blood transfusion (OR 0.53, 95% CI: 0.35-0.79) (Table 1). However, children receiving both 
ketorolac and ibuprofen were more likely to require a blood transfusion (OR 2.09, 95% CI: 1.49-
2.92). Use of ibuprofen alone was not associated with increased risk of postoperative blood 
transfusion.  
Conclusion: Significant postoperative bleeding requiring transfusion is rare after appendectomy. 
Perioperative ketorolac was not associated with an increased risk of significant bleeding in 
children with perforated appendicitis who undergo appendectomy. However, approximately one 
third of children received both ibuprofen and ketorolac during hospitalization, which was 
associated with a twofold increase in the risk for a blood transfusion. Ketorolac alone may be 
safe to use in children undergoing appendectomy, but surgeons should be cautious when using 
ketorolac with other NSAIDs as there may be effect modification that leads to increased risk for 
certain complications. 
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Figure 1: Overall utilization of ketorolac and ibuprofen in children with perforated appendicitis 
who undergo appendectomy. 
 
 
 Odds Ratio  95% Confidence Interval  
Non-steroidal anti-inflammatory use*   

No NSAIDs 
                                                               Ketorolac                                                                  

Ibuprofen 
Ketorolac + ibuprofen (versus ketorolac only) 

Ref. 
0.53 
1.24 
2.09 

Ref. 
0.35-0.79 
0.70-2.19 
1.49-2.92 

*Controlled for sex, race, ethnicity, insurance type, hospital region, age at surgery, open versus 
laparoscopic surgery and year of surgery. 
 
Table 1: Multivariable logistic regression evaluating NSAID use and odds of blood transfusion 
after appendectomy for perforated appendicitis.  
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