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Abstract

BACKGROUND: Patients with severe, complicated Clostridium difficile infection (CDI) may
ultimately require a colectomy. Although associated with high morbidity and mortality, a total
colectomy has been the mainstay of surgical treatment. However, small studies have suggested
partial colectomy may provide equivalent outcomes. We compared the outcomes of partial and
total colectomy for CDI in a nationwide database.

STUDY DESIGN: We performed a retrospective study using the American College of Surgeons
National Surgical Quality Improvement Project (NSQIP). Patients with a primary diagnosis of
Clostridium difficile colitis from 2007 to 2015, who underwent a total abdominal or partial
colectomy, were analyzed. Postoperative mortality rate, complications, and length of stay were
evaluated. Logistic regression controlling for patient and clinical factors evaluated the impact of
type of operation performed.
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RESULTS: There were 733 colectomies for CDI, of which 151 (20.6%) were partial colectomies.
Patients with a partial colectomy had a slightly higher 30-day mortality rate (37.1%) compared
with total abdominal colectomy patients (34.7%, p = 0.58). However, logistic regression
controlling for patient factors demonstrated no statistically significant difference for partial
colectomy in 30-day mortality (odds ratio [OR] 1.21, 95% CI 0.76 to 1.96) or complication rate
(OR 0.92, 95% CI 0.51 to 1.62) compared with total colectomy. There was no difference in days to
surgery (4.6 partial vs 5.0 total, p = 0.70). Total abdominal colectomy trended toward a longer
postoperative stay (18.0 vs 15.1 days for partial, p = 0.08).

CONCLUSIONS: In a national database, a significant percentage of operations for CDI are
partial colectomies. There were no significant differences found in mortality or complications
between partial and total colectomy for severe complicated CDI. (J Am Coll Surg 2019;B:1-6. ©
2018 by the American College of Surgeons. Published by Elsevier Inc. All rights reserved.)

Clostridium difficile infection (CDI) is the leading cause of hospital-acquired
gastrointestinal disease in the US. In hospitalized patients, CDI has been increasing,
reaching a prevalence rate of 13.1 per 10,000 in the US.! The overall in-hospital mortality
rate for patients with CDI in some conservative estimates is 7.1%.2 United States health care
expenditure related to CDI is estimated to be $3.2 billion annually, proving to be a major
burden on the US health care system.3 Taken together, effective treatment and management
of CDI is imperative in ensuring quality of care and reduction of costs.

To this end, treatment guidelines have been designed to stratify patients by disease severity
and subsequently recommend evidence-based treatment options for optimal care.*
Diagnostic criteria for CDI include acute onset of diarrhea with documented toxigenic
strains of Clostridium difficile. Patients are classified as mild-to-moderate, severe disease,
severe and complicated, and recurrent (return of CDI within 8 weeks of completing therapy).
Patients meeting the minimal diagnostic criteria are classified as having mild-to-moderate
CDaI. Patients classified as severe have elevated leukocyte counts, abdominal tenderness, and
reduced serum albumin levels. Severe, complicated patients who are refractory to
pharmacologic intervention are referred to surgical services for disease management.

The preferred treatment for severe, complicated CDI is total abdominal colectomy (TAC),
which has been shown to decrease mortality.> Superiority of TAC over segmental-based
(partial) colectomy (PC) for management of fulminant CDI has been attributed to disease
control, given the diffuse colonic involvement that theoretically results in overall lower rates
of mortality.> However, a few studies have reported that salvage of some of the colon may
produce equivalent outcomes to sub-total colectomy in patients with severe, complicated
CDL. This is particularly interesting because total abdominal colectomy usually results in
end ostomies, which are fraught with complications.8 Whether TAC is superior to PC, as
previously assumed, is in question.

Our study aimed to examine the health outcomes of patients who underwent total abdominal
colectomy vs patients who underwent partial colectomy for severe, complicated CDI in the
US. We hypothesized that the majority of patients with severe CDI undergo TAC and that
TAC is associated with fewer postoperative complications and deaths.
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Data obtained from the American College of Surgeons Surgical Quality Improvement
Program (NSQIP) were analyzed. The NSQIP is a multi-institutional database with
preoperative risk factors, and 30-day post-surgery patient outcomes. Trained reviewers
collect all data. All NSQIP patients are risk-adjusted and case-mix-adjusted for comparison.
Institutional Review Boards provided exemption for this study protocol.

Study population

Outcomes

All patients older than 18 and with an /nternational Classification of Diseases, Ninth
Revision code of 008.45, intestinal infection due to Clostridium difficile, between 2007 and
2015, were included. Patients with a Current Procedural Terminology (CPT) codes for
primary procedure of CPT 44150, CPT 44151, CPT 44155, CPT 44157, and CPT 44158
were classified as having undergone an open TAC. Patients with CPT 44210, CPT 44211,
and CPT 44210 codes had a laparoscopic TAC. Patients with CPT44140, CPT 44141, CPT
44143, CPT44144, CPT 44145, CPT 44146, CPT 44147, and CPT 44160 codes were
classified as having undergone open PC. Patients with CPT 44204, CPT 44205, CPT 44206,
CPT 44207, and CPT 44208 had a laparoscopic PC. All patients included for analysis (n
733) were classified as having undergone TAC (n = 582) or PC (n = 151) based on their CPT
code, regardless of open or laparoscopic approach.

The primary outcomes of interest were postoperative 30-day mortality rate, any
complication, and length of stay. Length of stay was defined as the number of days after the
day of operation to the day of discharge. Any complication was further stratified into wound,
cardiac, respiratory, bleeding, neurologic, renal, deep vein thrombosis, sepsis, and urinary
traction infection complications. The main comparison was between partial and TAC.
Secondary outcomes of interest included 30-day readmission rate, days to surgery, and total
length of hospital stay. Total length of hospital stay was defined as the day the patient was
admitted to the hospital to the day of discharge.

Statistical analysis

Continuous variables were compared using Student’s #test. Categorical variables were
compared using chisquare test. All tests were 2-sided. Multivariable logistic regression was
used to analyze the outcomes of interest, controlling for age, sex, race/ethnicity, BMI,
American Society of Anesthesiologists (ASA) score, functional status, preoperative sepsis,
and history of comorbidities. For this analysis the comorbidities used from NSQIP included
bleeding disorders, history of smoking, presence of severe COPD, ventilator dependence,
ascites, hypertension requiring medication, congestive heart failure, diabetes, and chronic
steroid use. Significance level was set at a p value > 0.05. All analysis was performed using
SAS software.
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Demographics

A total of 733 patients were identified as having undergone TAC or PC for severe,
complicated CDI; 582 patients had TAC and 151 patients had PC. The population was
primarily female (54.8%). The racial composition of the cohort is reported in Table 1.
Patients included for analysis for severe, complicated CDI were generally over the age of 65
years (63.1%) and had a high ASA score (11 or greater, n 724, 98.8%). Open procedures
were significantly more frequent than laparoscopic procedures (n = 694, p < 0.0001).

Complications by surgical procedure

There were no significant differences in 30-day mortality and overall complication rates
between patients who underwent TAC and PC (Table 2). Of the cohort included for analysis,
the 30-day mortality rate was 35.2% (n = 258). When controlling for patient characteristics,
there were no significant differences in 30-day mortality rates for PC patients compared with
those who underwent TAC (odds ratio [OR] 1.21, 95% CI 0.76 to 1.96; Table 3).
Additionally, when controlling for patient characteristics, there were no significant
differences in any complication rate for patients undergoing PC vs patients undergoing TAC
(OR 0.92, 95% CI 0.52 to 1.62). There were no significant differences for all other
complications between patients who underwent TAC or PC.

Length of stay and total hospital stay by procedure

On average, patients who underwent TAC had a longer postoperative length of stay
compared with patients who underwent PC (stay 18.0 vs 15.1 days, p = 0.08; Table 4). The
mean total length of hospital stay for patients who had TAC was also significantly longer
(23.0 vs 19.8 days, p = 0.11) than for patients who had a PC. There was no significant
difference in days to surgery between patients who had PC or TAC.

DISCUSSION

This study demonstrated that unlike traditional teaching and practice guidelines, TAC and
PC have similar rates of complications and 30-day mortality. Moreover, patients who had a
PC had shorter length of stay and total hospital stay, when compared with patients who had
undergone a TAC. These findings suggest that a PC may be a viable surgical alternative to
the widely held gold standard of TAC.®

Recent reports have suggested that surgical management of severe, complicated CDI
provides a survival advantage over medical therapy.8 In our sample, the 30-day mortality
rate was 35.2% (n 258), which is consistent with mortality estimates ranging from 35% to
80%.5:9-11 pPrevious studies have indicated that partial colectomies are associated with
decreased survival as compared with total colectomies.12-14 However, existing literature has
not retrospectively compared the 30-day mortality of partial vs TAC in a large, well-curated
national cohort. Here, we report a more granular examination of PC vs TAC and show that
there is no significant difference in 30-day mortality. It is well known that end ileostomies
are fraught with complications and have serious implications in quality of life.1>-17 Given
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that mortality is similar between partial and total colectomy, routine removal of the entire
abdominal colon is called into question, especially when considered in the context of
ileostomy complications.

There is a paucity of published studies on the complication rates of PC in the treatment of
severe, complicated CDI. In this study, there was no significant difference in aggregate or
specific complications between patients who had a PC or a TAC. These results suggest that
surgical infection source control was likely achieved equally, although we are unable to
ascertain intraoperative decision making in terms of margin of resection.

Interestingly, patients who underwent partial colectomies had a shorter length of stay and
shorter total hospital stay. Previous data suggested that the timing of a colectomy is essential
to disease management, with earlier colectomies associated with decreased mortality in
individuals with severe, complicated CDI.1218 Given that the times to surgery were similar
in our study cohort, it would imply that those who underwent PC were not selected simply
because they presented earlier in their disease course. Furthermore, these findings are
potentially important in a health care climate in which length of stay and complication rates
are vital measures of quality and financial responsibility.1°

Although not an outcome of interest, it is interesting to note that despite longstanding
teaching and practice management guidelines, many surgeons performed partial colectomies
for CDI. Clinical management guidelines have long suggested TAC to treat patients with
severe, complicated CDI. Curiously, more than 20% of the sampled individuals in this study
had PC to treat severe, complicated CDI, suggesting a substantial deviation from guideline
recommendations. Efforts have been made to explore why surgeons do not adhere to surgical
management guidelines.20 It is likely that medical condition and patient and surgical factors
drive decision-making to elect PC over TAC. We are unable to ascertain surgical decision-
making based on the NSQIP database; however, it likely involves surgeon preference given
similar complexity between the 2 groups.

This study has several limitations. Patients are classified as having severe, complicated CDI
if they meet any of the following criteria: admission to the ICU, hypotension with a fever
equal to or exceeding 38.5°C, ileus or significant abdominal distention, mental status
changes, elevated white blood cell count equal to or exceeding 35,000/cu mm, and end-
organ failure.* Given the broad classification criteria, there is likely heterogeneity in the
study cohort that is not accounted for in the comorbidity measures of NSQIP. Nevertheless,
the most important markers of patient acuity in CDI including preoperative sepsis, ASA
classification, and comorbidities were similar between PC and TAC, suggesting that overall
patient complexity was similar. Obtaining patient-specific parameters, as they relate to CDI
severity, may help elucidate predictors of mortality and complication rate, which will be the
subject of a retrospective review on a multicentered basis.

Data from NSQIP are curated from electronic medical records, not insurance billing records.
All NSQIP patients are risk-adjusted and case-mix-adjusted for meaningful comparison.2
The NSQIP lacks the granularity needed to examine regional differences and hospital
characteristics. Finding regional centers of excellence may prove to offer more insight into
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best practices for treating severe, complicated CDI. For purposes of analysis, we grouped
together open and laparoscopic approaches to achieve an adequate sample size.

With the limited number of laparoscopic procedures for CDI, we could not meaningfully
infer discrepancies between the rates of laparoscopic approaches in TAC vs PC and whether
they are proxies for disease severity. However, given the lack of significant differences in
preoperative patient demographics in sepsis and comorbidities, we believe the effect is
modest at best for this dataset. Also, surgeons may be more comfortable offering
laparoscopic partial colectomy rather than laparoscopic total abdominal colectomy. We
suspect that patients were not selected for laparoscopic partial colectomy because they were
less urgent, as evidenced by similar days of admission before index operation. Further
investigation is warranted to examine the health outcomes of specific surgical approaches
(open vs laraoscopic) as predictors. We also cannot ascertain how surgeons determined
resection margins (anatomic vs nonanatomic).

Total abdominal colectomy is an aggressive procedure, with cumbersome postoperative care
and ostomy-related complications.22 Partial colectomy, although invasive and presenting
with potential complications similar to those of TAC, spares more bowel and may provide a
greater quality of life. Although it appears that PC is a viable alternative to TAC, some
questions remain unanswered. Subjects of future study include extent of resection and
appropriate patient selection.

CONCLUSIONS

There is no significant difference in 30-day mortality and complication rates between
patients who had PC and TAC for CDI, calling into question longstanding teaching and
practice guidelines. Patients undergoing partial colectomy had shorter length of stay and
shorter total hospital stay than patients who underwent a total abdominal colectomy. A
prospective randomized controlled clinical trial with intention-to-treat is needed to validate
these preliminary findings.
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