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Background: Antibiotics are a cornerstone in management of intra-abdominal abscesses in Crohn’s disease (CD). Yet, the optimal route of anti-
biotic administration is poorly studied. We aimed to compare surgical and nonsurgical readmission outcomes for patients hospitalized for intra-
abdominal abscesses from CD discharged on oral (PO) or intravenous (IV) antibiotics.
Methods: Data for patients with CD hospitalized for an intra-abdominal abscess were obtained from 3 institutions from January 2010 to 
December 2020. Baseline patient characteristics were obtained. Primary outcomes of interest included need for surgery and hospital readmis-
sion within 1 year from hospital discharge. We used multivariable logistic regression models and Cox regression analysis to adjust for abscess 
size, history of prior surgery, history of penetrating disease, and age.
Results: We identified 99 patients discharged on antibiotics (PO = 74, IV = 25). Readmissions related to CD at 12 months were less likely in 
the IV group (40% vs 77% PO, P = .01), with the IV group demonstrating a decreased risk for nonsurgical readmissions over time (hazard ratio, 
0.376; 95% confidence interval, 0.176-0.802). Requirement for surgery was similar between the groups. There were no differences in time to 
surgery between groups.
Conclusions: In this retrospective, multicenter cohort of CD patients with intra-abdominal abscess, surgical outcomes were similar between 
patients receiving PO vs IV antibiotics at discharge. Patients treated with IV antibiotics demonstrated a decreased risk for nonsurgical readmis-
sion. Further prospective trials are needed to better delineate optimal route of antibiotic administration in patients with penetrating CD.
Key Words: intra-abdominal abscesses, Crohn’s disease, antibiotics
Abbreviations: CD, Crohn’s disease; PO, oral; IV, intravenous; MGH, Massachusetts General Hospital; IR, interventional radiology; PICC, peripherally inserted 
central venous catheter; IQR interquartile range; CRP, C-reactive protein; OR, odds ratio; CI, confidence interval; HR, hazard ratio; TNF, tumor necrosis factor

Introduction
One-fifth of patients with penetrating Crohn’s disease (CD) 
present with intra-abdominal abscesses; however, optimal 
management remains controversial and understudied.1,2 
Historically, optimal therapy was surgical management, but 
recent data reveal similar abscess recurrence rates between 
surgical and nonsurgical management.3–5

The use of antibiotics in intra-abdominal abscesses sec-
ondary to CD has also been poorly studied. Data from single-
center retrospective studies have shown that antibiotics alone 
can be efficacious in preventing surgery in over half of abscess 
cases.6,7 The majority of clinical practice decisions regarding 
route of antibiotics for Crohn’s abscess treatment remains 
based on clinician instinct, with little to no data guiding use 
of oral (PO) vs intravenous (IV) antibiotic regimens in intra-
abdominal abscesses secondary to CD.5

In patients without CD, data suggest that PO antibiotics or 
transition to PO from IV antibiotics can be effective in treating 

complicated intra-abdominal infections, diverticulitis, and 
appendicitis.8–13 Long-term IV antibiotics require indwelling 
catheters, which can have complications and worsen quality 
of life.14,15 Additionally, IV antibiotics are associated with 
increased costs.16,17 Given the patient-centered and systems-
based benefits of PO antibiotics, it is critical to understand 
whether PO antibiotics are an effective option in treatment of 
intra-abdominal abscesses secondary to CD. In this retrospec-
tive, multicenter study, we compared the outcomes of surgery 
and nonsurgical readmission in patients with CD hospitalized 
with an intra-abdominal abscess based on route of antibiotics 
(PO vs IV) at discharge.

Materials and Methods
Study Design
This is a multicenter, retrospective cohort study of patients 
from NYU Langone Health, Massachusetts General 
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Hospital (MGH), and the University of North Carolina at 
Chapel Hill. Patients aged 18 years and older with a di-
agnosis of CD and presence of intra-abdominal abscess 
were identified from radiology reports from January 2010 
to December 2020 at each institution. Manual review by 
a clinician was performed to ensure diagnosis of CD and 
presence of intra-abdominal abscess on radiology report. 
Patients hospitalized primarily for Crohn’s intra-abdominal 
abscess were included. Exclusion criteria included prior his-
tory of intra-abdominal abscess, reason for admission other 
than intra-abdominal abscess, abscess as a complication 
of surgery, perianal abscess without concurrent abdominal 
abscesses, outpatient antibiotic treatment for abscess prior 
to hospitalization, surgery during index hospitalization 
prior to discharge, insufficient clinical records, or abscess 
secondary to alternative pathology (such as diverticulitis; 
Supplementary Figure 1). To ensure abscesses that could 
be attributed to postoperative complications were not in-
cluded, we excluded any patient with abdominal surgery 
within 1 year of abscess diagnosis.

Patients were grouped into PO or IV antibiotic groups 
based on route of antibiotic administration at discharge from 
index abscess hospitalization.

Patient Characteristics
Baseline variables collected included age, sex, duration of CD, 
smoking history, history of prior bowel surgery for CD, his-
tory of penetrating disease prior to index abscess admission 
(prior abdominal/pelvic fistula or phlegmon), and history of 
perianal disease.

Clinical information at time of abscess diagnosis included 
abscess imaging data, size (0-3 cm, 3-6 cm, >6 cm), location, 
presence of multiple abscesses, CD-specific therapy within 3 
months of abscess diagnosis (steroids, immunomodulators, 
class of biologic therapy), and clinical symptoms at abscess 
presentation. Clinical symptoms at time of abscess diagnosis 
were determined by chart review of clinical notes.

Hospitalization variables collected included evidence of 
drug microbiology data with drug-resistant organism (defined 
by resistance to at least 1 antibiotic on any culture data), lab-
oratory data closest to discharge (C-reactive protein [CRP], 
hemoglobin, albumin, white blood cells [WBCs], and abso-
lute neutrophil count [ANC]), length of hospitalization, route 
and class of inpatient antibiotics, repeat abscess imaging, and 
requirement for abscess drainage (laparoscopic or radiologic 
approach) during index abscess hospitalization.

Postdischarge variables collected included route and class 
of antibiotics on discharge from index abscess hospitaliza-
tion, requirement for bowel resection or diversion surgery 
within 1 year of discharge, time to surgery, therapies for 
CD after discharge and prior to surgery, nonsurgical read-
mission data for 1 year after discharge (time to first read-
mission, reason for readmission), and length of follow-up. 
Reasons for nonsurgical readmission for CD included read-
mission for additional course of antibiotics, interventional 
radiology (IR) drainage, small bowel obstruction, or others 
such as peripherally inserted central venous catheter (PICC) 
line complications, IR drain site complications, persistent 
symptoms, readmission for IV steroids, or readmission for 
CD flare. Surgical requirement was further subdivided into 
planned or unplanned surgery; planned surgery was defined 
as the patient having a surgical consultation prior to surgery 
with direct admission for surgery.

Outcomes
The 2 coprimary outcomes of interest were nonsurgical hos-
pital readmission for CD-related complication and need for 
surgery within 1 year of discharge from index hospitalization. 
Secondary outcomes evaluated included reason for readmis-
sion, defined as admission for additional course of antibiotics, 
IR drainage, small bowel obstruction, or other CD-related 
complication. Abscess recurrence, defined as redemonstration 
of abscess after initial resolution on repeat imaging, and type 
of surgery, categorized as planned or unplanned surgery, were 
additionally evaluated. Two additional analyses of outcomes 
were performed stratified by abscess size and need to switch 
antibiotic class at discharge in the oral antibiotic group.

Statistical Methods
Oral and IV groups were compared using χ2 and Mann-
Whitney U tests for categorical and continuous variables, 
respectively. Logistic regression was performed to determine 
odds ratios (ORs), 95% confidence intervals (CIs), and P 
values for outcomes. Variables to include in the models were 
selected a priori based on clinical relevance and variables of 
significance on univariate analysis. The models were adjusted 
for abscess size >6 cm, history of prior surgery, history of 
penetrating disease, WBC closest to discharge, microbiologic 
evidence of antibiotic resistance, and age. Additional models 
were performed as sensitivity analyses, including length of 
hospitalization and use of biologics after discharge. Outcomes 
of interest were analyzed individually using logistic regression 

Key Messages

What is already known:

Intra-abdominal abscesses are a common presenta-
tion of penetrating Crohn’s disease.
The optimal route of discharge antibiotic adminis-
tration in intra-abdominal abscesses is poorly de-
scribed.

What is new here:

Those who receive oral antibiotics at discharge are 
more likely to be readmitted for nonsurgical Crohn’s 
disease-related admissions.
There are similar overall rates of surgery between 
those treated with oral and intravenous antibiotics.

How can this study help patient care:

For patients hospitalized with intra-abdominal ab-
scesses secondary to Crohn’s disease, an oral dis-
charge antibiotic regimen may be a safe option with 
similar outcomes to intravenous regimens. Out-
comes of readmission for surgery, abscess drainage, 
small bowel obstruction, and other Crohn’s compli-
cations were similar between the 2 groups. However, 
those discharged on an oral antibiotic regimen were 
more likely to be readmitted for nonsurgical reasons 
overall.
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analyses. Cox regression analysis was performed to estimate 
hazard ratios (HRs) and 95% CI, for time to first readmis-
sion and time to surgery for the PO and IV groups, adjusting 
for the same variables as noted previously. A P value of < .05 
was considered statistically significant. All analyses were 
conducted using SPSS software version 28 (IBM, Armonk, 
New York).

Institutional Review Board
Institutional review board (IRB) approval was obtained 
at each site with permissions for deidentified data transfer 
to the coordinating site (NYU Langone Health) for data 
analysis. The IRB number for the coordinating site was 
s20-01425.

Results
Cohort Characteristics
Ninety-nine individuals with CD and intra-abdominal abscess 
treated with antibiotics (PO, 74; IV, 25) were included (Table 
1). The majority were men (60%), with a median age of 27 

years (interquartile range [IQR], 17). Those treated with PO 
antibiotics were older (median age, PO = 28 years, IV = 22 
years; P = <.01; Table 1). A higher proportion of patients 
treated with IV antibiotics had a history of penetrating CD 
prior to abscess diagnosis (PO = 18%, IV = 36%; P = .06), 
though this was not statistically significant. There was no sig-
nificant difference between the groups with respect to history 
of prior CD-related surgery or perianal disease. The PO anti-
biotic group was more likely to have ileal disease alone, while 
the IV group was more likely to have ileocolonic disease. There 
were no statistically significant differences when comparing 
CD-specific medications prior to abscess diagnosis between 
the 2 groups. The most frequent clinical symptoms at the time 
of abscess diagnosis included abdominal pain, fever, nausea, 
and vomiting. Clinical symptoms (Supplementary Table 1) 
were similar between the 2 groups, with abdominal pain being 
the primary complaint (PO = 92%, IV = 100%; P = .18).

Abscess Characteristics
Clinical characteristics, including abscess characteristics and 
Crohn’s disease history, are shown in Table 1. There were 

Table 1. Characteristics of patients with Crohn’s disease hospitalized for intra-abdominal abscess.

Total (n = 99) PO Antibiotics (n = 74) IV Antibiotics (n = 25) P

Demographics

Age, median (Q1-Q3) 27 (21-38) 28 (18) 22 (8) <.01

Female Sex, n (%) 40 (40) 33 (45) 7 (28) .14

Median duration of Crohn’s Disease, years (Q1-Q3) 4 (0-13) 2 (15) 4 (9) .69

Current Smoker, n (%) 16 (16) 5 (7) 1 (4) .65

Medical History

Previous history of CD-related surgery, n (%) 21 (21) 17 (23) 4 (16) .46

History of penetrating Crohn’s Disease, n (%) 22 (22) 13 (18) 9 (36) .06

History of perianal Crohn’s Disease, n (%) 18 (18) 14 (19) 4 (16) .74

Montreal classification of active disease at abscess diagnosis, n (%)

 � L1 35 (35) 31 (41) 4 (16) .02

 � L2 5 (5) 5 (7) 0 (0) .18

 � L3 59 (60) 38 (51) 21 (84) <.01

Medications prior to abscess diagnosis, n (%)

 � Steroids 45 (46) 31 (42) 14 (56) .22

 � 5-aminosalicylic acid 19 (19) 12 (16) 7 (28) .19

 � Immunomodulators 18 (18) 12 (16) 6 (24) .38

 � Anti-Tumor Necrosis Factor (TNF) 20 (20) 13 (17) 7 (28) .23

 � Combination Anti-TNF/immunomodulator 5 (5) 3 (4) 2 (8) .44

 � Anti-Integrin 3 (3) 3 (4) 0 (0) .31

 � Anti-Interleukin 12/23 5 (5) 2 (3) 3 (12) .07

Abscess Characteristics

Abscess Size, n (%) .59

 � 0-3 cm 34 (37) 24 (34) 10 (44)

 � 3-6 cm 45 (48) 36 (51) 9 (39)

 � >6 cm 14 (15) 10 (14) 4 (17)

Abscess Location, n (%) .47

 � Ileum 67 (68) 49 (66) 18 (72)

 � Other small bowel 13 (13) 10 (14) 3 (12)

 � Large Bowel 11 (11) 7 (10) 4 (16)

 � Ileum and large bowel 7 (7) 7 (10) 0 (0)
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no significant differences in abscess characteristics when 
comparing presence of multiple abscesses, size, or location 
between the 2 groups.

Hospitalization
There were no significant differences between the groups re-
garding length of stay, IR drainage, or requirement for lap-
aroscopic drainage during initial hospitalization (Table 2). 
Two patients underwent laparoscopic drainage in the NYU 
cohort, while 1 patient underwent laparoscopic drainage 
from the MGH cohort. Total median length of stay was 4 
days (IQR = 3 days). Repeat imaging during index hospitali-
zation was performed in 15 cases (15%), with no significant 
difference in prevalence of imaging between the PO and IV 
groups. For those with repeat imaging, there was a significant 
decrease in average size of abscess (4.8 cm on initial imaging, 
3.4 cm on repeat imaging; P < .01).

There were no significant differences between groups when 
comparing median albumin, CRP, ANC, and hemoglobin levels 
at discharge (Table 2). Both groups had elevated CRP levels at 
discharge compared with a normal range of less than 10 mg/L 
(PO = 34.0 mg/L, IV = 59.0 mg/L; P = .14). The PO group had 
significantly lower median WBC values at discharge compared 
with the IV group (PO = 7.0, IV = 7.8; P = .03). Those in the 
IV group had higher rates of antibiotic-resistant organisms 
than the PO group (PO 7%, IV 24%; P = .02)

Surgery and Readmissions
The primary outcomes addressed in our study were 
nonsurgical readmission or surgery requirement within 1 
year of discharge from index abscess hospitalization (Table 
3). Those discharged on IV antibiotics were less likely to be 
readmitted for nonsurgical, CD-related readmissions (OR, 
0.205; 95% CI, 0.062-0.679) compared with the PO group. 
On subgroup analysis for reasons for readmission, there was 
a trend towards fewer readmissions for an additional course 
of antibiotics in the IV group compared with the PO anti-
biotic group, but this did not reach statistical significance 
(PO = 24%, IV = 8%; OR, 0.203; 95% CI, 0.036-1.137). 
There were no other differences in reasons for readmission 
between the 2 groups. The majority of patients in both groups 
required surgery within 12 months of discharge (PO = 61%, 

IV = 76%), but there was no significant difference between 
planned, unplanned, or combined planned and unplanned 
surgery between the groups on univariate or multivariable 
analysis.

A minority of both groups had abscess recurrence within 
12 months of discharge (PO = 16%, IV = 20%). Adjusting 
for age, abscess size >6 cm, history of prior CD-related sur-
gery, WBC at discharge, history of antibiotic resistance, and 
history of penetrating disease, there was no significant dif-
ference in abscess recurrence when comparing PO to IV on 
multivariable analysis (OR, 1.901; 95% CI, 0.453-7.976). As 
an additional sensitivity analysis, an additional multivariable 
analysis was performed adding an additional variable of bio-
logic use after discharge or length of stay with no significant 
change to any outcomes.

Cox regression models for time to surgery and time to re-
admission within 1 year postdischarge are shown in Figures 
1 and 2. On multivariable analysis, there was no significant 
difference when comparing time to surgery between the PO 
and the IV group (HR, 1.644; 95% CI, 0.872-3.098; Figure 
1). When analyzing time to first nonsurgical CD-related re-
admission on multivariable analysis, the risk for nonsurgical 
readmission was significantly decreased in the IV group when 
compared with the PO antibiotic group (HR, 0.376; 95% CI, 
0.176-0.802; Figure 2).

When assessing outcomes stratified by abscess size alone 
(Supplementary Table 2), there were no significant differences 
in abscess recurrence, readmissions for any CD-related com-
plication (including readmission for additional antibiotics, 
IR drainage, small bowel obstruction, or other), or surgery 
(including planned and unplanned). Of note, 6 patients did 
not have abscess size available. When comparing surgical 
requirement for those with abscesses >6 cm compared with 
those <6 cm, a higher percentage of those with abscesses 
>6 cm underwent surgery (86% vs 62%), though this trend 
was not statistically significant (P = .09).

Of note, amongst patients who underwent repeat abscess 
imaging during their hospitalization, 9 patients underwent 
surgery and 11 were readmitted for nonsurgical reasons.

Antibiotics
Assessment of antibiotic use during and after hospitaliza-
tion is outlined in Table 4. During hospitalization, there 

Table 2. Variables of interest for patients with Crohn’s disease hospitalized for intra-abdominal abscess.

Total (n = 99) PO Antibiotics (n = 74) IV Antibiotics (n = 25) P

Median lab values closest to discharge

CRP, mg/L (Q1-Q3) 51.0 (17.9-84.1 34.0 (19.0-84.1) 59.0 (24.0-114.3) .14

Hemoglobin, g/dL (Q1-Q3) 10.5 (9.2-12.3) 10.2 (9.0-11.8) 11 (8.9-12.3) .91

Albumin, g/dL (Q1-Q3) 3.3 (3.1-3.9) 3.5 (3.0-4.0) 3.3 (3.0-4.0) .81

White Blood Cell Count, cells × 109/L (Q1-Q3) 7.8 (6.2-9.6) 7.0 (5.4-8.3) 7.8 (5.8-9.2) .03

Absolute Neutrophil Count, cells × 104/μl (Q1-Q3) 5.7 (4.2-7.6) 5.6 (3.5-6.3) 5.3 (4.0-6.3) .06

Median length of hospitalization, days (Q1-Q3) 4 (3-6) 4 (3-5) 5 (4-7) .19

IR drainage performed during hospitalization, n (%) 42 (42) 31 (42) 11 (44) .85

Laparoscopic drainage performed during hospitalization, n (%) 3 (3) 3 (4) 0 (0) .31

Repeat imaging performed during hospitalization, n (%) 15 (15) 11 (15) 4 (16) .89

Evidence of microbiology data with drug-resistant organism, n (%) 11 (11) 5 (7) 6 (24) .02
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were significant differences in fluoroquinolone (PO = 50%, 
IV 28%; P < .05), carbapenem (PO = 3%, IV = 24%; 
P < .01), and aminoglycoside (PO 0%, IV = 8.0%; P = .02) 
use between the 2 groups. The most commonly prescribed 
antibiotic during hospitalization was metronidazole 
(PO = 72%, IV = 52%). In the PO group, other com-
monly used inpatient antibiotics included fluoroquinolones 
(50%), penicillins with or without beta-lactamase inhibitors 

(30%), and cephalosporins (23%). In the IV group, other 
commonly prescribed inpatient classes of antibiotics in-
cluded penicillins with or without beta-lactamase inhibitors 
(48%), cephalosporins (32%), fluoroquinolones (28%), and 
carbapenems (24%).

The most common initial postdischarge antibiotics in the 
PO group included metronidazole (80%), fluoroquinolones 
(68%), cephalosporins (18%), and penicillins with or 

Table 3. Postdischarge outcomes of interest for patients with Crohn’s disease hospitalized for intra-abdominal abscess stratified by route of discharge 
antibiotic.

Univariate Analysis Multivariable Analysisb

PO Antibiotics (n = 74) IV Antibiotics (n = 25) OR (95% CI)d P OR (95% CI)c P

Abscess Recurrence (n, %) 12 (16) 5 (20) 1.389 (0.432–4.469) .58 1.901 (0.453–7.976 .38

Readmission for CD-related com-
plication within 12 months (n, %)

57 (77) 10 (40) 0.199 (0.076–0.523) <.01 0.205 (0.062–0.679) .01

Reasons for nonsurgical CD-related 
readmission:

Readmission for additional course 
of antibiotics (n, %)

18 (24) 2 (8) 0.271 (0.058–1.261) .08 0.203 (0.036–1.137) .07

Readmission for IR drainage (n, %) 19 (26) 3 (12) 0.395 (0.106–1.469) .16 0.374 (0.086–1.627) .19

Readmission for small bowel  
obstruction (n, %)

10 (14) 3 (12) 0.873 (0.220–3.463) .94 0.93 (0.174–4.995) .94

Readmission for other Crohn’s 
complicationa (n, %)

16 (22 4 (16) 0.690 (0.207–2.302) .55 0.574 (0.114–2.895) .50

Surgery (n, %) 45 (61) 19 (76) 2.041 (0.729–5.714) .17 2.550 (0.648–10.04) .18

Planned surgery (n, %) 33 (45) 12(48) 0.623 (0.199–1.954) .42 0.595 (0.154–2.302) .45

Unplanned surgery (n, %) 12 (16) 7 (28) 1.604 (0.512–5.029) .42 1.682 (0.434–6.512) .45

Readmission for postop 
complications (n, %)

8 (11) 2 (8) 0.531 (1.01–2.793) .45 0.661 (0.097–4.513) .67

aDefined as admission for PICC line complication (ie, thrombosis, infection), IR drain site complication, persistent symptoms (poor oral intake, nausea, 
emesis, abdominal pain, etc), IV steroids, or Crohn’s disease flare.
bAdjusted for abscess size greater than 6 cm, history of prior surgery, history of penetrating disease, age, WBC on discharge, history of resistant strains.
cReference group is IV antibiotic group for analysis.

Figure 1. Multivariable Cox Regression for Time to Surgery from Discharge. Adjusted for abscess size greater than 6 cm, history of prior surgery, history 
of penetrating disease, age, WBC on discharge, and evidence of antibiotic resistance.



Oral vs Intravenous Discharge Antibiotic Regimens in Managing Intra-abdominal Abscesses in Penetrating CD 2285

without beta-lactamase inhibitors (15%). In the IV group, 
the most commonly prescribed initial postdischarge 
antibiotics were metronidazole (52%), carbapenems (32%), 
cephalosporins (32%), and penicillins with or without beta-
lactamase inhibitors (28%). A higher proportion of patients 

in the PO antibiotic group was prescribed fluoroquinolones 
(PO = 68%, IV = 4%; P < .01) and metronidazole 
(PO = 80%, IV = 52%; P < .01), while a higher percentage 
of patients in the IV group received carbapenems (PO = 0%, 
IV = 32%; P < .01).

Figure 2. Multivariable Cox Regression for Time to Readmission from Discharge. Adjusted for abscess size greater than 6 cm, history of prior surgery, 
history of penetrating disease, age, WBC on discharge, and evidence of antibiotic resistance.

Table 4. Medications during hospitalization and postdischarge for abdominal abscess.

Total (n = 99) PO Antibiotics (n = 74) IV Antibiotics (n = 25) P

Hospitalization Antibiotics (n, %)

Fluoroquinolones 44 (44) 37 (50) 7 (28) .05

Metronidazole 66 (67) 53 (72) 13 (52) .06

Penicillins +/- beta-lactamase inhibitors 34 (34) 22 (30) 12 (48) .11

Cephalosporins 25 (25) 17 (23) 8 (32) .39

Carbapenems 8 (8) 2 (3) 6 (24) <.01

Lipopeptides 0 (0) 0 (0) 0 (0)

Glycopeptides 7 (7) 4 (5) 3 (12) .28

Aminoglycosides 2 (2) 0 (0) 2 (8) .02

Postdischarge Antibiotics (n, %)

Fluoroquinolones 51 (52) 50 (68) 1 (4) <.01

Metronidazole 72 (73) 59 (80) 13 (52) <.01

Lincosamides 3 (3) 3 (3) 0 (0) .31

Pencillins +/- beta-lactamase inhibitors 18 (18) 11 (15) 7 (28) .14

Cephalosporins 21 (21) 13 (18) 8 (32) .13

Carbapenems 8 (8) 0 (0) 8 (32) <.01

Glycopeptides 2 (2) 2 (3) 0 (0) .41

Medications within 6 months of discharge (n, %)

Steroids 39 (39) 30 (41) 9 (36) .69

5-aminosalicylic acid 11 (11) 7 (10) 4 (16) .37

Immunomodulators 18 (18) 14 (19) 4 (16) .74

Anti-TNF 39 (39) 30 (41) 9 (36) .69

Combination Anti-TNF/immunomodulator 8 (8) 6 (8) 2 (8) .99

Anti-Integrin 3 (3) 3 (4) 0 (0) .31

Anti-IL 12/23 4 (4) 4 (5) 0 (0) .24
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To determine if there was any impact of switching anti-
biotic class at discharge amongst those discharged on oral 
antibiotics, we assessed outcomes, stratifying by need to 
switch antibiotic class (Supplementary Table 3). There were 
no significant differences in abscess recurrence, readmissions 
for any CD-related complication (including readmission for 
additional antibiotics, IR drainage, small bowel obstruction 
or other), or surgery (including planned and unplanned).

Postdischarge Crohn’s Disease Treatment
Within 6 months of discharge, there were no differences be-
tween the PO and IV antibiotic groups in the use of steroids, 
immunomodulators, 5-aminosalicylic acid, or any bio-
logic classes (Table 4). The most common class of biologics 
prescribed in both groups was antitumor necrosis factor (anti-
TNF) agents, with 41% of the PO group and 36% of the IV 
group receiving anti-TNF therapy (P = .69). Both anti-integrin 
and anti-interleukin (IL)-12/23 biologic treatments were only 
prescribed in the PO antibiotic group, with 4% and 5% of the 
PO group receiving these medications, respectively. Overall, 8% 
of patients were treated with combination anti-TNF therapy 
and immunomodulator therapy (PO = 8%, IV = 8%; P = .99).

Discussion
This retrospective, multicenter study assessed outcomes of 
hospitalized patients with CD complicated by intra-abdominal 
abscess treated with PO vs IV antibiotics at the time of dis-
charge. There was no significant difference in surgery between 
the 2 groups, with the majority of patients requiring surgery 
within 12 months; however, the patients in the IV group 
demonstrated a lower risk for nonsurgical CD-related read-
mission when compared with the PO group. This trend may 
have been driven by readmission for additional antibiotics. 
There were no other significant differences in the patterns 
of readmission. There were also no significant differences in 
length of stay, abscess drainage, abscess recurrence, or time 
to surgery between the 2 groups. Route of antibiotic admin-
istration did not yield significant differences in outcomes 
when stratified by size of abscess. There were no significant 
differences in outcomes when stratifying the oral group by 
need to switch antibiotic class at discharge. These data can 
be valuable to providers caring for patients presenting with 
intra-abdominal abscess in the setting of CD.

To our knowledge, this is the first study to compare outcomes 
between routes of antibiotic administration at hospital dis-
charge for Crohn’s patients diagnosed with intra-abdominal 
abscesses. Studies of other infectious diseases established that 
PO antibiotics can be an effective treatment option for com-
plicated intra-abdominal infections. A randomized control 
trial demonstrated that in patients able to tolerate oral intake, 
a sequential IV-to-PO antibiotic regimen of ciprofloxacin to 
metronidazole was at least as effective as an IV-alone reg-
imen of imipenem and cilastatin.18 Another study compared 
sequential IV ciprofloxacin to PO metronidazole to an IV 
regimen of piperacillin/tazobactam; finding patients able to 
tolerate PO medications in fact had better clinical responses 
compared with the piperacillin/tazobactam group.19 For py-
ogenic liver abscesses, patients who were transitioned to PO 
antibiotic treatment showed similar relapse rates, decreased 
length of stay, and lower costs compared with an IV antibiotic 
regimen alone.20 From the pediatric literature, discharge PO 

antibiotics for complicated appendicitis have been shown to 
have noninferior or even superior outcomes compared with 
IV antibiotics.21–23 Those discharged on IV antibiotics were 
more likely to have growth of antibiotic-resistant organisms, 
which is relatively unsurprising given antibiotic resistance 
may preclude transition to oral antibiotics. After controlling 
for antibiotic resistance along with other relevant variables, 
our study demonstrates that patients receiving IV antibiotics 
were less likely to be readmitted and had longer intervals 
from discharge to nonsurgical readmission, though analysis 
of reasons for nonsurgical readmission was inconclusive. 
We additionally found no difference in surgical requirement 
within 12 months or time to surgery.

The finding of decreased 12-month nonsurgical 
readmissions in the IV group may be driven by decreased 
readmissions for an additional course of antibiotics compared 
with the PO group, though this trend did not meet statis-
tical significance. This is unsurprising given that patients on 
PO antibiotics could be escalated to IV therapy, while the 
IV group likely had more limited options for escalation of 
antibiotics. Of note, all patients readmitted for antibiotics 
received IV antibiotics. Known risk factors for readmission 
in CD include inadequate pain control, opiate use disorder, 
requirement for total parenteral nutrition, lack of adequate 
follow-up, depression, anxiety, and tobacco abuse.24 Prior ra-
diographic models have determined patients with penetrating 
disease are at a higher risk for undergoing surgery and subse-
quent readmission.25 Intra-abdominal fistulas and abscesses, 
complications of penetrating disease, have also been associ-
ated with increased 30-day readmission rates.26,27

The majority of patients in both groups required surgery 
within 1 year (PO = 61%, IV = 76%; P = .18). Similar rates of 
surgery at one year have been described in the pediatric pop-
ulation.28 On the other hand, the requirement for surgery in 
our cohort overall was higher than other prior studies, where 
only 40% to 50% of Crohn’s patients with intra-abdominal 
abscesses treated with medical therapy required surgery.6,7,29 
Referral bias is possible, given that the 3 participating sites 
are large, academic inflammatory bowel disease (IBD) referral 
centers. Also, this study focused on patients with an index 
admission for abscess treatment. Nonhospitalized patients 
who were excluded from this study may have lower rates of 
surgery and readmission. Of note, abscess size >6 cm has pre-
viously been associated with increased risk for surgery, and 
while there was a trend towards this finding in our study, it 
did not meet statistical significance.30

Our findings have important clinical implications. 
Administration of antibiotics orally is preferred by most 
patients. Long-term IV antibiotics generally require place-
ment of a PICC. Coordination of care for IV antibiotics and 
PICC lines is onerous and expensive. Parenteral outpatient 
antibiotics are less expensive than inpatient treatment but 
still maintain higher costs than outpatient oral regimens.16,17 
Moreover, PICC lines can lead to complications including 
line infection, bacteremia, venous thrombosis, and mechan-
ical complications (withdrawal, occlusion).14 Requirement 
for a PICC line can have a significant impact on a patient’s 
quality of life. PICC placement has been associated with 
increased limitations and discomfort with daily activities 
such as dressing or personal hygiene.31 Our data suggest that 
patients discharged on PO antibiotics may be more likely to 
be readmitted for IV antibiotics and potentially long-term 
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PICC placement, but it is important to note that the majority 
of patients discharged on PO (>75%) were not readmitted 
for antibiotics, potentially avoiding the requirement for PICC 
lines and related potential complications.

Our study has several strengths. First is novelty, being 
the first study to assess outcomes between PO and IV 
postdischarge antibiotic regimens in patients with CD 
hospitalized with an intra-abdominal abscess. Additionally, 
the patients in the study come from multiple institutions 
with varying practice patterns, improving the generalizability 
of our findings. The study design allowed for inclusion of  
abscess- and disease-related details, which cannot be 
ascertained in larger claims-based studies.

The major limitations of this study are the retrospective na-
ture along with limitations in sample size. However, our cohort 
size is similar to or greater than the couple of prior retrospec-
tive studies assessing outcomes between surgical and medical 
outcomes in intra-abdominal abscesses related to CD.5,6 Other 
potential limitations include the inability to collect granular 
data such as subspecialty consults (ie, IBD subspecialist or in-
fectious disease specialist) that may have affected choice of 
discharge antibiotic regimen. We additionally lack data re-
garding the duration of antibiotics postdischarge, and thus 
it is unclear what duration of antibiotic therapy is optimal. 
Additionally, only 15% of patients had repeat imaging prior 
to discharge, limiting assessment of abscess improvement as a 
factor that may determine the route of antibiotics. Those who 
did undergo repeat imaging did have significant improvement 
in abscess size, though the progression to surgery remained 
high. To bolster our retrospective findings, additional prospec-
tive observational or clinical trials would be of benefit.

Conclusion
The optimal route of antibiotic administration after dis-
charge for Crohn’s-related intra-abdominal abscesses is 
poorly studied. In this multicenter, retrospective study, we 
provide novel insights comparing IV and PO discharge an-
tibiotic regimens, demonstrating that overall risk of surgery 
is similar between the 2 groups; although those who receive 
IV antibiotics are less likely to be readmitted and have longer 
time intervals to nonsurgical readmission. Our findings build 
on an existing foundation of infectious disease literature that 
suggests transitioning to PO antibiotics in intra-abdominal 
abscesses is feasible and can reduce the risk of complications 
from long-term IV antibiotics. For those who did require re-
admission on PO antibiotics, further research is required to 
identify potential risk factors to guide clinical decision-making 
for providers. Moreover, the route of antibiotic administra-
tion has strong implications for patient satisfaction, quality 
of life, and health care costs.

Supplementary Data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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