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Background/purpose: Rhubarb peony decoction (RPD) is a formula of traditional Chinese medicine that has been widely used to treat intra-abdominal inflammatory diseases. To investigate the therapeutic efficacy of RPD in pediatric periappendiceal abscess, patients who received intravenous antibiotics alone were compared with those treated with intravenous antibiotics combined with RPD.



Methods: A retrospective review of children with periappendiceal abscess who received conservative treatment in our hospital between January 2013 and April 2022 was performed. The patients were divided into an intravenous antibiotic group (the control group) and an intravenous antibiotic combined with RPD group (the intervention group). Interval appendectomy (IA) was generally performed 10–12 weeks after conservative treatment. The primary outcome was the cure rate of conservative treatment, while the secondary outcomes included the recurrence rate, days of total intravenous antibiotic use, length of hospital stay (LOS), postoperative complications, and liver injury caused by RPD.



Results: A total of 142 patients (77 girls and 65 boys) were included, 52 in the control group and 90 in the intervention group. The two groups were similar in demographic data and clinical characteristics (P > 0.05). The mean total course of RPD in the intervention group was 11.82 days. The intervention group had a significantly higher cure rate than the control group (93.33% vs. 80.77%, P = 0.029), and the length of total intravenous antibiotic use (P = 0.150), LOS (P = 0.077), recurrence rate (9.52% vs. 4.76%, P = 0.439), as well as the operation time (P = 0.101), LOS (P = 0.572), and postoperative complications (P = 0.549) were not significantly different between the two groups when the patients received IA. No patient had a liver injury caused by RPD during the treatment.



Conclusion: Intravenous antibiotics combined with RPD demonstrated high effectiveness and safety for treating pediatric periappendiceal abscess.
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1. Introduction

The incidence of periappendiceal abscess accounts for 9.7% of complex appendicitis in the pediatric population (1). However, its optimal treatment (surgery or conservative treatment) is still controversial (2). Although recent guidelines have recommended units with skilled laparoscopy to perform an immediate emergency appendectomy to shorten the hospital stay (3), considering the high incidence of complications in emergency surgery, conservative management (antibiotics with or without percutaneous drainage) is still the preference of most doctors (4, 5).

Traditional Chinese medicine (TCM) has been widely used in Asian countries with a long history. Recent studies have shown that TCM plays an important role in treating coronavirus disease 2019 (COVID-19) and controlling mild hypertension (6, 7). Meanwhile, rhubarb peony decoction (RPD) is one of the most famous TCM formulas in China. From the Eastern Han Dynasty, RPD (also called “Dahuang-Mudan decoction”) has been extensively used to treat intra-abdominal inflammatory diseases, such as appendicitis, pancreatitis, and inflammatory bowel disease, usually achieving satisfactory effectiveness (8, 9). However, most of these studies focus on adults, and the use of RPD in treating periappendiceal abscess in children is rarely reported. To this end, the present study aimed to evaluate the effect of RPD by comparing the therapeutic effects of intravenous antibiotics alone and antibiotics combined with RPD on pediatric periappendiceal abscess.



2. Materials and methods


2.1. Patient samples

A retrospective review was carried out from January 2013 to April 2022 in pediatric patients (aged between 3 and 14 years) who were diagnosed with periappendiceal abscess and received conservative treatment. Children having undergone an emergency appendectomy or who accepted percutaneous drainage within 24 h after admission and those complicated with intestinal obstruction, hepatic or renal dysfunction, coagulation disorders, and allergy to antibiotics were excluded. The children were divided into a control group (C-group) and an intervention group (I-group) according to different treatment approaches. The C-group was treated with intravenous antibiotics alone, while the I-group was treated with intravenous antibiotics combined with oral RPD. This study strictly adhered to the tenets of the Declaration of Helsinki and was approved by the ethics committee at Fujian Children's Hospital (No. 2022ETKLR08023).



2.2. Intravenous antibiotics and oral RPD treatments

The patients were diagnosed with periappendiceal abscess by physical examination, laboratory examination, ultrasound (US), or abdominal computed tomography (CT). Those in the C-group received intravenous antibiotic therapy (50 mg/kg ceftriaxone and 30 mg/kg metronidazole daily) immediately after admission, and the course of antibiotic treatment lasted for 7–14 days, while the I-group patients were treated with intravenous antibiotics combined with oral RPD. The choice of receiving TCM treatment mainly depended on the opinions of surgeons and the consent of the parents of patients. Children began taking oral RPD within 24 h after admission, and the treatment lasted at least 1 week. RPD is composed of Rhei Radix Et Rhizoma [the dried root and rhizome of Rheum alexandrae Batalin (Polygonaceae)] da Huang (Huangtai Chinese medicine decoction Piece Technology Co. Ltd., Anhui, China), Moutan cortex [the dried root cortex of Paeonia × suffruticosa Andrews (Paeoniaceae)], mu dan pi (Yanlaifu Pharmaceutical Co,. Ltd., Xiamen, China), semen persicae [the dried semen of Prunus persica (L.) Batsch (Rosaceae)], tao ren (Yonggang decoction Piece Factory Co. Ltd., Haozhou, China), waxgourd seed [the seeds from Benincasa hispida (Thunb.) Cogn. (Cucurbitaceae)], dong gua ren (Yonggang decoction Piece Factory Co. Ltd., Haozhou, China), and Natrii sulfas (mang xiao, a mineral, Na2SO4·10H2O, Huarun Sanjiu Medicine Co. Ltd., Guangdong, China). The prescription was provided by TCM physicians based on the syndrome differentiation of the children and decocted by the hospital pharmacy. The decoction was taken orally 0.5–1.0 h after meals, twice daily in two doses of 50 ml, and the treatment period was 7–14 days.

Routine blood examination, C-reactive protein (CRP) investigation, and appendix area US were performed at an interval of 3 days to evaluate the treatment effect. Blood biochemistry tests were performed after oral administration of RPD for a week to evaluate whether impairment of liver function developed. The size of the periappendiceal abscess was estimated by US for the largest anteroposterior and lateral size to give the greatest two-dimensional area on an axial image. If the abscess remained unchanged or gradually increased during treatment, or if the abdominal pain and laboratory examination had worsened, the conservative treatment was considered to have failed, and percutaneous puncture drainage or surgical treatment would then be adopted. Patients requiring appendectomy or those with recurrence within 7 days after discharge were also considered to have encountered a conservative treatment failure. Patients were discharged from the hospital if the following criteria were met: children experienced no abdominal pain and had a normal diet, the laboratory examination was significantly improved, and the maximum diameter of the abscess was less than 3 cm. Then, oral antibiotics could be changed after discharge. Interval appendectomy (IA) was generally performed 10–12 weeks after discharge, and all patients were followed up for at least 3 months after IA.

The primary outcome of this study was the cure rate of conservative treatment, while the secondary outcomes included the recurrence rate, length of total intravenous antibiotic use, length of hospital stay (LOS), postoperative complications, and liver injury caused by RPD.



2.3. Statistical analysis

The data were analyzed using SPSS 21.0 statistical software. Characteristics were compared between the two groups using Student's t-test for continuous variables and Fisher's exact test for categorical variables. A P-value < 0.05 was considered a statistically significant difference.




3. Results

A total of 142 patients (77 girls and 65 boys) diagnosed with periappendiceal abscess and having received conservative treatment were enrolled, 52 in the C-group and 90 in the I-group (a flowchart of the study is shown in Figure 1). The groups were similar in their gender (P = 0.082), age (P = 0.301), weight (P = 0.505), and duration of symptoms (P = 0.310). The abscess size at admission (25.85 ± 16.68 cm2 vs. 26.71 ± 13.99 cm2; P = 0.744), WBC count (16.93 ± 6.06 × 109/L vs.18.72 ± 6.11 × 109/L; P = 0.095), and CRP level (62.14 ± 29.35 vs. 73.67 ± 50.28; P = 0.133) were also similar between the two groups. The demographics and clinical characteristics of the patients in the two groups before treatment are presented in Table 1.
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FIGURE 1
Study flowchart.



TABLE 1 Patient demographics and clinical characteristics of the control group and intervention group before treatment.
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There were no significant differences in the length of total intravenous antibiotic use (12.96 ± 4.69 days vs. 14.02 ± 3.88 days, P = 0.150) and LOS (10.69 ± 4.11 days vs. 11.85 ± 3.52 days, P = 0.077) between the two groups. The mean total course of RPD in the I-group was 11.82 days. Compared with the C-group, the I-group had a significantly higher cure rate (93.33% vs. 80.77%, P = 0.029), and the time to treatment failure was earlier in the C-group (median 4.0 days vs. 5.5 days, P = 0.008). Laparoscopic appendectomy was performed on all 16 patients who received unsuccessful treatment. During the entire treatment and postoperative follow-up, no patients had a liver injury caused by RPD (Table 2).


TABLE 2 Outcomes of conservative treatment for the control group and intervention group after treatment.
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Among those who succeeded in conservative treatment, four patients developed recurrent appendicitis in both groups, and no significant difference (9.52% vs. 4.76%, P = 0.439) was observed in the recurrence rate between the two groups. The median time appearing relapse was 35 (9–53) days in the C-group and 30 (15–45) days in the I-group (P > 0.05). Among the recurrent patients, two chose to continue nonoperative management, while six received emergency laparoscopic appendectomy (P = 1.000). In addition, no significant difference was observed in the operation time (98.75 ± 37.24 min vs. 89.50 ± 37.92 min, P = 0.740) and the length of hospital stay (9.25 ± 4.57 days vs. 11.25 ± 5.85 days, P = 0.610). Additionally, most of the recurrent patients were found to be girls (F:M = 7:1) (Table 3).


TABLE 3 Outcomes of patients who showed recurrence for the control group and intervention group after treatment.

[image: Table 3]

Finally, 107 patients received interval appendectomy and completed the follow-up, except for 11 (3 in C-group and 8 in I-group) who did not return to the hospital for surgery within 12 weeks. The operation time (61.40 ± 15.18 min vs. 67.90 ± 20.68 min, P = 0.101), length of stay (5.51 ± 1.99 days vs. 5.73 ± 1.85 days, P = 0.572), and rate of postoperative complications (2.86% vs. 1.39%, P = 0.549) were not significantly different between the two groups. One patient had an intestinal obstruction in the C-group, and one developed pelvic fluid collection. Both of them were discharged after conservative treatment (Table 4).


TABLE 4 Outcomes of interval appendectomy after conservative treatment for the control group and intervention group.
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4. Discussion

Appendicitis is the most common acute abdominal disease in the pediatric population. Due to the delay in diagnosis and stercolith in the appendix cavity, it often contributes to perforation and periappendiceal abscess formation, accounting for 3% of appendicitis cases (10). In this situation, emergency surgery may be difficult since the appendix and surrounding tissues are edematous and fragile. The risk of intestinal resection is up to 25%, and that of complications is 57% (11). However, the success rate of conservative treatment can reach 90% (12), and there are fewer complications, even without an IA, after conservative management. In this case, conservative treatment is accepted by most doctors and parents, which includes antibiotics with or without percutaneous drainage (4, 13). Double-agent antibiotic therapy can provide equal efficacy and is more cost-effective than triple-agent therapy in the case of treating periappendiceal abscess. Additionally, percutaneous drainage is required when the treatment is ineffective (14, 15). For children, CT guidance percutaneous drainage needs anesthesia and increases the risk of radiation exposure, and some studies recognize drainage as a risk factor for the recurrence of appendicitis (16, 17). To this end, considering the treatment characteristics of TCM, antibiotics combined with RPD are often adopted by our institute for the conservative treatment of periappendiceal abscess, and favorable effects are achieved.

In China, TCM plays a major role in the conservative treatment of inflammatory diseases. Chinese people and their children are more willing to accept TCM treatment and have a high recognition of its efficacy. As early as 1979, Nan Kai Hospital in China reported using Chinese and Western medicine to treat acute abdominal diseases, including acute appendicitis, intestinal obstruction, pancreatitis, and biliary tract infection. Among 1,200 patients with acute appendicitis, 130 cases of periappendiceal abscess were treated with integrated traditional Chinese and Western medicine. The total cure rate was 94.2%, and the recurrence rate was 14.5% (18). However, the report did not provide details of the TCM prescriptions for treating periappendiceal abscess and the distribution of the included patients (adults and children). The cure rate of antibiotics combined with RPD in the present study was 93.33%, which was similar to that reported by Nan Kai Hospital and was significantly higher than that of intravenous antibiotics alone. However, the recurrence rate after successful conservative treatment was 4.76% in the I-group, lower than the reported 14.5%, which might be attributed to the different treatment strategies, such as the types of TCM and antibiotics. During the follow-up, the operation time, LOS, and the incidence of postoperative complications were similar between the two groups after receiving interval appendectomy. In recent years, an increasing number of traditional medicines (including traditional Japanese medicine) have achieved satisfactory results in the treatment of pediatric surgical diseases, such as perianal abscess (19), biliary atresia (20), and spermatic cord hydrocele (21).

In TCM, the patients can be categorized according to the principles of syndrome differentiation. Periappendiceal abscess is also called “intestinal carbuncle” and belongs to the accumulated damp-heat syndrome. The treatment should be based on the principle of heat-clearing and blood circulation promotion to remove the meridian obstruction. Rhubarb and moutan bark are the main components of RPD, which are also known as the monarch herb (Jun herb) in the TCM theory. Rhubarb provides the functions of heat-clearing, fire-expelling, blood-cooling, and toxin-relieving. Moutan bark is endowed with the functions of promoting blood circulation to dissipate blood stasis, heat-clearing, and detoxifying. The therapeutic effect will be more effective in the case of a drug combination. The minister drug (Chen herb), such as prunus persica, wax gourd kernel, and mirabilite, helps strengthen the curative effect of the monarch drug or is generally used to treat accompanying symptoms.

According to the opinion of contemporary medical research, the above therapeutic effects are attributed to the main bioactive constituents of RPD. The main bioactive constituents extracted from the RPD include emodin, aloe-emodin, rhein, paeoniflorin, and amygdalin, which have been shown to have extensive anti-inflammatory and antioxidant activities in modern pharmacological studies (22–25). Nong et al. confirmed that RPD dealt with colitis by restoring the balance of multiple disturbed pathways and regulating to a normal condition (26). Apart from efficacy, the safety of TCM is another factor to be considered in the treatment. There are reports that TCM may induce liver injury (27). In this study, the average number of days of oral RPD was 10.48, and no RPD-induced liver damage was found during the treatment, suggesting the safety of taking RPD for the treatment of periappendiceal abscess in the short term.

There are some limitations in our study. First, this is a single-center retrospective study with limited sample size. In addition, it may be difficult for children to receive traditional medicine formulations because of the uncomfortable taste. Finally, although antibiotics combined with RPD are found to be capable of improving the success rate in the treatment of pediatric periappendiceal abscess, the RPD includes several different herbs, such as Rhei Radix Et Rhizoma, Moutan cortex, semen persicae, waxgourd seed, and Natrii sulfas, and which chemical substance plays a key role in this pathology process and its complex composition make the specific mechanism still unclear.



5. Conclusion

To the best of our knowledge, this study was the first report on the effect of RPD in children with periappendiceal abscess and showed that intravenous antibiotics combined with RPD demonstrated high effectiveness and safety for the treatment of pediatric periappendiceal abscess. Given the limitations of this study, the efficacy of RPD in treating pediatric periappendiceal abscess needs to be further justified by a prospective randomized study in the future.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Fujian Children's Hospital. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author contributions

ZL was responsible for data collection and analysis and wrote the paper. HZ contributed to data collection and analysis. FC provided comments on the original draft. SC and XW assisted the surgery and the postoperative follow-up. DW designed the research and provided clinical advice. YF and ML designed the research and supervised the report. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the Startup Fund for Scientific Research, Fujian Medical University (grant number 2020QH1211).



Acknowledgments

The authors thank all participants who contributed to the study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Cameron DB, Anandalwar SP, Graham DA, Melvin P, Serres SK, Dunlap JL, et al. Development and implications of an evidence-based and public health-relevant definition of complicated appendicitis in children. Ann Surg. (2020) 271(5):962–68. doi: 10.1097/SLA.0000000000003059

2. Cheng Y, Xiong X, Lu J, Wu S, Zhou R, Cheng N, et al. Early versus delayed appendicectomy for appendiceal phlegmon or abscess. Cochrane Database Syst Rev. (2017) 6(6):CD011670. doi: 10.1002/14651858.CD011670.pub2

3. Di Saverio S, Podda M, De Simone B, Ceresoli M, Augustin G, Gori A, et al. Diagnosis and treatment of acute appendicitis: 2020 update of the WSES Jerusalem guidelines. World J Emerg Surg. (2020) 15(1):27. doi: 10.1186/s13017-020-00306-3

4. van Amstel P, Sluckin TC, van Amstel T, van Amstel T, van der Lee JH, de Vries R, et al. Management of appendiceal mass and abscess in children; early appendectomy or initial non-operative treatment? A systematic review and meta-analysis. Surg Endosc. (2020) 34(12):5234–49. doi: 10.1007/s00464-020-07822-y

5. Vaos G, Dimopoulou A, Gkioka E, Zavras N. Immediate surgery or conservative treatment for complicated acute appendicitis in children? A meta-analysis. J Pediatr Surg. (2019) 54(7):1365–71. doi: 10.1016/j.jpedsurg.2018.07.017

6. Zhang L, Zheng X, Bai X, Wang Q, Chen B, Wang H, et al. Association between use of Qingfei Paidu Tang and mortality in hospitalized patients with COVID-19: a national retrospective registry study. Phytomedicine. (2021) 85:153531. doi: 10.1016/j.phymed.2021.153531

7. Lai X, Dong Z, Wu S, Zhou X, Zhang G, Xiong S, et al. Efficacy and safety of Chinese herbal medicine compared with losartan for mild essential hypertension: a randomized, multicenter, double-blind, noninferiority trial. Circ Cardiovasc Qual Outcomes. (2022) 15(3):e007923. doi: 10.1161/CIRCOUTCOMES.121.007923

8. Luo S, Wen R, Wang Q, Zhao Z, Nong F, Fu Y, et al. Rhubarb peony decoction ameliorates ulcerative colitis in mice by regulating gut microbiota to restoring Th17/Treg balance. J Ethnopharmacol. (2019) 231:39–9. doi: 10.1016/j.jep.2018.08.033

9. Zhang YX, Li JS, Peng WW, Liu X, Yang GM, Chen LH, et al. Comparative pharmacokinetics of aloe-emodin, rhein and emodin determined by liquid chromatography-mass spectrometry after oral administration of a rhubarb peony decoction and rhubarb extract to rats. Pharmazie. (2013) 68(5):333–39. PMID: 23802430.23802430

10. Andersson RE, Petzold MG. Nonsurgical treatment of appendiceal abscess or phlegmon: a systematic review and meta-analysis. Ann Surg. (2007) 246(5):741–48. doi: 10.1097/SLA.0b013e31811f3f9f

11. Olsen J, Skovdal J, Qvist N, Bisgaard T. Treatment of appendiceal mass—a qualitative systematic review. Dan Med J. (2014) 61(8):A4881. PMID: 25162440.25162440

12. Fugazzola P, Coccolini F, Tomasoni M, Stella M, Ansaloni L. Early appendectomy vs. conservative management in complicated acute appendicitis in children: a meta-analysis. J Pediatr Surg. (2019) 54(11):2234–41. doi: 10.1016/j.jpedsurg.2019.01.065

13. López JJ, Deans KJ, Minneci PC. Nonoperative management of appendicitis in children. Curr Opin Pediatr. (2017) 29(3):358–62. doi: 10.1097/MOP.0000000000000487

14. Lee SL, Islam S, Cassidy LD, Abdullah F, Arca MJ. Antibiotics and appendicitis in the pediatric population: an American Pediatric Surgical Association outcomes and clinical trials committee systematic review. J Pediatr Surg. (2010) 45:2181–85. doi: 10.1016/j.jpedsurg.2010.06.038

15. Zhang Y, Stringel G, Bezahler I, Maddineni S. Nonoperative management of periappendiceal abscess in children: a comparison of antibiotics alone versus antibiotics plus percutaneous drainage. J Pediatr Surg. (2020) 55(3):414–17. doi: 10.1016/j.jpedsurg.2019.09.005

16. Demetrashvili Z, Kenchadze G, Pipia I, Khutsishvili K, Loladze D, Ekaladze E, et al. Comparison of treatment methods of appendiceal mass and abscess: a prospective cohort study. Ann Med Surg. (2019) 48:48–52. doi: 10.1016/j.amsu.2019.10.016

17. Gasior AC, Marty Knott E, Ostlie DJ, St Peter SD. To drain or not to drain: an analysis of abscess drains in the treatment of appendicitis with abscess. Pediatr Surg Int. (2013) 29(5):455–58. doi: 10.1007/s00383-013-3262-3

18. Wu HC. Treatment of acute abdominal diseases by combined traditional Chinese and Western medicine. World J Surg. (1979) 3(1):91–132. doi: 10.1007/BF01556390

19. Sueyoshi R, Lane GJ, Kusafuka J, Yamataka A, Doi T. Combination therapy with traditional medicines for perianal abscess in children. Pediatr Int. (2019) 61(10):1025–29. doi: 10.1111/ped.13988

20. Iinuma Y, Kubota M, Yagi M, Kanada S, Yamazaki S, Kinoshita Y. Effects of the herbal medicine Inchinko-to on liver function in postoperative patients with biliary atresia—a pilot study. J Pediatr Surg. (2003) 38(11):1607–11. doi: 10.1016/s0022-3468(03)00570-0

21. Takeda N, Tanaka K, Watanabe E, Kakihara T, Watanabe M, Kawahara H. Efficacy of the traditional Japanese medicine goreisan for the resolution of spermatic cord hydrocele in children. Surg Today. (2018) 48(2):175–79. doi: 10.1007/s00595-017-1566-y

22. Tao YE, Wen Z, Song Y, Wang H. Paeoniflorin attenuates hepatic ischemia/reperfusion injury via anti-oxidative, anti-inflammatory and anti-apoptotic pathways. Exp Ther Med. (2016) 11(1):263–68. doi: 10.3892/etm.2015.2902

23. Jang MH, Kim KY, Song PH, Baek SY, Seo HL, Lee EH, et al. Moutan cortex protects hepatocytes against oxidative injury through AMP-activated protein kinase pathway. Biol Pharm Bull. (2017) 40(6):797–806. doi: 10.1248/bpb.b16-00884

24. Xiang H, Tao X, Xia S, Qu J, Song H, Liu J, et al. Emodin alleviates sodium taurocholate-induced pancreatic acinar cell injury via MicroRNA-30a-5p-mediated inhibition of high-temperature requirement A/transforming growth factor beta 1 inflammatory signaling. Front Immunol. (2017) 8:1488. doi: 10.3389/fimmu.2017.01488

25. Cao YJ, Pu ZJ, Tang YP, Shen J, Chen YY, Kang A, et al. Advances in bio-active constituents, pharmacology and clinical applications of rhubarb. Chin Med. (2017) 12:36. doi: 10.1186/s13020-017-0158-5

26. Nong F, Luo S, Liang Y, Zhao Z, Xing S, Wen B, et al. Evaluation of the effect of Dahuang-Mudan decoction on TNBS-induced colitis using UPLC-QTOF/MS-based metabolomic analysis. Biomed Chromatogr. (2021) 35(3):e5003. doi: 10.1002/bmc.5003

27. Wang R, Qi X, Yoshida EM, Méndez-Sánchez N, Teschke R, Sun M, et al. Clinical characteristics and outcomes of traditional Chinese medicine-induced liver injury: a systematic review. Expert Rev Gastroenterol Hepatol. (2018) 12(4):425–34. doi: 10.1080/17474124.2018.1427581



OPS/images/fped-11-1112034-t001.jpg
I-group P

Characteristics

(n=90)
Sex (F/M) 23/29 54/36
Median age (years) 5(3-12) 5(3-13)
Weight (kg) 19.05 (11.5-42.00) | 17.25 (11.00-52.00)
Duration of symptoms (day) 5 (1-15) 65 (1-14)
Abscess size at admission (cm?) | 2585 £ 16.68 2671+1399
WBC count (10°/L) 1693 6,06 1872611
CRP level (mg/L) 621422935 73.67+50.28

C-group, control group; I-group, intervention group; WBC, white blood cell; CRP

C-reactive protein
Data were expressed as mean + SD or median (range: minimurm-maximum).

*Fisher's exact test for nominal categories and t-test for continuous variables.





OPS/images/fped-11-1112034-t004.jpg
C-group I-group

Characteristics
(n=35) (n=727

| 6140 (1518) | 6790 (2068) | 0.101

Operative time (min)
LOS (days) | 551099 | s;ass) | o5
Postoperative complications, n(%) | 1 (2.86%) 1(139%) | 0549

LOS, length of hospital stay.
B e e e e e





OPS/images/fped-11-1112034-t003.jpg
Characteristics

Sex (F/M)

C-group
(n=4)
40

|-group
(n=4)
31

Interval time of recurrence (days)

35 (9-53)

30 (15-45)

Treatment after recurrence

Conservative treatment

1

1

Surgery

g

3

Operative time (min)

98.75+37.24

89.50 = 37.92

LOS (days)

925+457

11.25+5.85

LOS, lenigth of hospital stay.






OPS/images/fped-11-1112034-t002.jpg
Characteristics C-group I-group
(n=52) (n=90)
Total course of RPD (days) 0 1182 3.03
Total intravenous antibiotics (days) | 12.96+4.69 | 1402=3.88
Caure rate, 7 (%) 42 (8077%) | 84 (93.33%)

Failure rate of treatment, » (%) 10 (1923%) | 6 (667%)
‘Time to treatment failure (days) 40 (2-5) 55 (4-10)
‘Treatment affer failure

LOS (days) 1069+4.11 | 1185+352
RPD-induced liver injury 0 0
Recurrence rate*, n (%) 4(952%) 4(476%)

RPD, rhubarb peony decoction; LOS, length of hospital stay.
*Patients with treatment failure were excluded; cure rate = (number of people
ciraditotal raamien 00,





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effects of rhubarb peony decoction combined with antibiotics in treating pediatric periappendiceal abscess

		1. Introduction



		2. Materials and methods



		2.1. Patient samples



		2.2. Intravenous antibiotics and oral RPD treatments



		2.3. Statistical analysis











		3. Results



		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Pediatrics

Effects of rhubarb peony
decoction combined with
antibiotics in treating pediatric
periappendiceal abscess





OPS/images/fped-11-1112034-g001.jpg
Patients (3-14 years) with periappendiceal

abscess confirmed in our Hospital from January

2013 to April 2022.
N=164

[a=

Received conservative treatment [ <

Excluded due to undergone an emergency

d (10) and accepted
percutaneous drainage (1) within 24ho\|rs
42 after admission, with intestinal ot

(5), hepatic or renal dysfunction (1), and
incomplete clinical data (5).

N=22

Intravenous antibiotic
(The control group)

=52

with RPD (The intervention group)
=90

Intravenous antibiotic combined










OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





