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Abstract 

Introduction: Morbidity and Mortality (M&M) rounds can identify adverse 
events and improve patient safety however adoption in cancer centers is not 
routine. Herein we report the results of a chemotherapy-specific gynecologic 
oncology M&M rounds and identify reasons for hospital admission < 30 days 
after chemotherapy treatment. Methods: Between July 2014 and April 2016, 
all admissions < 30 days from chemotherapy administration were prospec-
tively collected along with clinical data. Admissions were described and clas-
sified as planned or unplanned and as associated with chemotherapy or with 
underlying disease. Results: 585 patients were admitted, 78% of whom had 
ovarian cancer and 43% of whom had recurrent disease. Overall, 47% of ad-
missions were unplanned and these were significantly longer than planned 
admissions (5.6 vs. 2.4 days, p = 0.0003). Of unplanned admissions, 43% were 
due to chemotherapy, and 57% were due to disease burden. 74% of patients 
had received >1 prior line of chemotherapy, and 22% were on clinical trial. 
The most common causes of unplanned admission were nausea, vomiting or 
failure to thrive (28.9%), fever (17.9%) and small bowel obstruction (19.9%). 
Conclusions: There is a high rate of unplanned admission < 30 days after 
chemotherapy and patients with ovarian cancer and recurrent disease are at 
the highest risk. This information can be used to counsel patients about com-
plications of chemotherapy and to improve supportive management. M&M 
conferences surrounding unplanned admissions after chemotherapy may 
help guide therapy, encourage best supportive care, and prompt re-evaluation 
of treatment goals in heavily pretreated patients with recurrent. 
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1. Introduction 

Morbidity and mortality conferences (M&M) have been incorporated into clini-
cal practice as a way to discuss adverse events and errors associated with medical 
treatment [1]. These non-punitive conferences involve the analysis of complica-
tions using peer review in an attempt to identify systems-based approaches to 
improve patient care. These forums have been shown to promote disclosure of 
medical errors [1] [2] [3], to improve patient safety [4] [5] and to play a key role 
in encouraging a systems-based approach to identify causes of adverse events 
and potential solutions [6] [7]. While these conferences have traditionally been 
used in surgical specialties [5], they have been adopted widely by a range of spe-
cialties, including internal medicine [1] [8] [9], emergency medicine [10], reha-
bilitation medicine [11], psychiatry [12] and intensive care [4]. A number of 
medical oncology departments have implemented chemotherapy-specific M&M 
conferences as part of quality improvement initiatives and have found them to 
be helpful in educating trainees and addressing the unique challenges of cancer 
care [13] [14]. However, despite the increasing complexity of oncology care [15] 
[16], the adoption of oncology-specific M&M conferences in cancer centers is 
not routine [17]. Despite being commonly used in general obstetrics and gyne-
cology, there is little published about M&M conferences in the management of 
chemotherapy-related complications in gynecologic oncology [18] [19] [20]. 
Traditional chemotherapy as well as newer biologics and immunotherapies used 
in the treatment of gynecologic cancers have real and important toxicities that 
can impact patient quality of life and lead to life-threatening complications [21]. 
As a significant proportion of patients with gynecologic cancers are treated with 
palliative intent [22], it is essential that quality of life and treatment complica-
tions are monitored and used to drive chemotherapy-treatment in this setting. 
Herein we report the results of a chemotherapy-specific Gynecologic Oncology 
morbidity and mortality rounds and detail the reasons for hospital admission less 
than 30 days after chemotherapy treatment for patients with gynecologic cancers.  

2. Methods 

Institutional research ethics board approval was obtained prior to commencing 
this study. Between July 2014 and April 2016, all patients admitted to the gyne-
cologic oncology service at the Massachusetts General Hospital were screened 
each month by the clinical fellows on service. Those patients who were admitted 
less than 30 days after most recent chemotherapy administration were then 
identified for inclusion in the quality improvement M&M conference whereas 
patients who had not received recent chemotherapy (<30 days) were excluded. 
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Information was gathered on each patient including age, diagnosis, cancer stage, 
chemotherapy treatment history, reason for admission and length of stay. Pa-
tients were then further classified as having a planned admission, defined as an 
admission scheduled as an outpatient for a specific clinical indication, or an un-
planned admission, which was an admission through the emergency department 
or a direct admission from clinic due to an acute medical issue. Each month, a 
one-hour long structured morbidity and mortality conference was given by the 
clinical fellows that included a presentation of monthly admission statistics as 
well as a discussion of relevant clinical cases. These conferences were attended 
by all gynecologic oncology fellows, residents and medical students on the gy-
necologic oncology service as well as attending physicians. Clinical fellows re-
viewed each case to determine if the admission diagnosis was related to chemo-
therapy administration or instead related to underlying disease burden. Cases 
where there was uncertainty in the relation between diagnosis and chemothera-
py administration were reviewed in detail at the conference to obtain a group 
consensus. If patients were chosen for further discussion, additional clinical his-
tory including details of the current history, investigations, past medical and 
surgical history and social history were gathered to allow for a complete analysis 
of their particular case. Each month the clinical fellow also picked a learning 
topic for review based on the clinical case list and a review of relevant literature 
was presented. After the formal presentation, a discussion of the admissions and 
relevant cases was undertaken by all learners and faculty present to identify areas 
for future quality improvement. 

Data from these morbidity and mortality conferences was then analyzed to 
determine trends in chemotherapy admission within the study period. Descrip-
tive statistics were used for baseline cohort characteristics, with continuous va-
riables described as means ± standard deviations and ranges and categorical va-
riables described as numbers and percentages. Continuous variables were com-
pared using Students T-tests and categorical variables with Mann Whitney U 
tests, with a two-sided p-value of <0.05 considered significant.  

3. Results 

Data was available for the months between July 2014 and April 2016. In this time 
there were 585 admissions to the inpatient gynecologic oncology service less 
than 30 days from chemotherapy administration, 348 from July 2014 to June 
2015 (2014-2015) and 237 from July 2015 to April 2016 (2015-2016). On aver-
age, there were 27 admissions per month; however the admission rate varied by 
month with the highest number of admissions in April 2015 at 37 and the lowest 
in January 2016 at 16. Despite this fluctuation, there was no clear pattern identi-
fied with respect to number of admissions and time of year. There were no 
in-hospital deaths of admitted patients during the study period. In 2014-2015, 73% 
of all chemotherapy admission were associated with an underlying diagnosis of 
ovarian cancer, while 10% were related to uterine cancer, 7% to cervical cancer, 4% 
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to vulvar cancer, 4% to GTN and <1% to vaginal cancers. In 2015-2016, the num-
bers were similar at 83% ovarian, 8% uterine, 7% cervical and 2% vulvar cancers, 
respectively. Many patients (43%) had recurrent disease, while 14% had stage IV 
disease, 33% had stage III disease and the remainder had early stage disease (5% 
stage II and 4% stage I). The average length of stay for the entire cohort was 3.9 
± 1.9 days. The average age of the entire cohort was 61.5 ± 3.5 years. The most 
common chemotherapy administered prior to admission was intravenous car-
boplatin and paclitaxel. Other chemotherapy regimens administered and the 
number of patients who received each regimen are listed in Table 1. 

Overall, 310 (53%) patients had planned admissions, and 275 (47%) had un-
planned admissions. The average age was similar for patients undergoing 
planned versus unplanned admissions at 61.2 ± 5.1 years and 61.8 ± 1.2 years 
respectively. Unplanned admissions tended to be significantly longer at an aver-
age of 5.6 ± 0.9 days versus 2.4 ± 1.2 days for planned admissions (p = 0.0003). 
For patients who had a planned admission in 2014-2015, inpatient chemothera-
py desensitization was the most common reason for admission (103 patients, 
53%). Intra-peritoneal chemotherapy administration with 24-hour paclitaxel in-
fusion was the second most common reason for admission (34 patients, 17.5%), 
followed by chemoradiation (26 patients, 13.4%). Other inpatient chemotherapy 
protocols included EMA-CO (etoposide, methotrexate, actinomycin D, cyclo-
phosphamide, vincristine) or BEP (bleomycin, etoposide, cisplatin) (20 patients, 
10.3%). Admission after neoadjuvant chemotherapy for surgical cytoreduction 
(11 patients, 5.6%) was also included (Figure 1). Reasons for planned admis-
sions were similar in 2015-2016. 

 
Table 1. Chemotherapy regimens administered prior to admission (n = 585). 

Chemotherapy Number of patients, n (%) 

IV Carboplatin + IV Paclitaxel 58 (16.6%) 

IV/IP Cisplatin + Paclitaxel 52 (14.9%) 

Single-agent Carboplatin 50 (14.4%) 

Single-agent Cisplatin 28 (8%) 

Cisplatin + 5-fluorouracil 19 (5.5%) 

Liposomal doxorubicin 17 (4.9%) 

Carboplatin + liposomal doxorubicin 15 (4.3%) 

Paclitaxel + bevacizumab 15 (4.3%) 

EMA-CO 13 (3.7%) 

Single-agent paclitaxel 13 (3.7%) 

Gemcitabine 9 (2.6%) 

Carboplatin + Gemcitabine 6 (1.7%) 

Other, including trials 53 (15.2%) 

*IV = intravenous, IP = intraperitoneal, EMA-CO = etoposide, methotrexate, actinomycin-D, cisplatin, 
vincristine. 
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With respect to unplanned admissions in 2014-2015, the most common cause 
overall was nausea and vomiting or failure to thrive at home. Fifty-five patients 
were admitted with this diagnosis, representing 35.7% of the cohort. Other 
common causes were small bowel obstruction (29 patients, 18.8%) and fever, in-
fection or febrile neutropenia (26 patients, 16.9%). Six patients (3.9%) were ad-
mitted with a large bowel obstruction and 7 patients (4.5%) with venous throm-
boembolic complications. Eight patients (5.2%) were admitted with altered 
mental status due to dehydration and electrolyte abnormalities while three pa-
tients were admitted for renal failure (1.9%). The remainder of the reasons for 
admission are shown in Figure 2. In 2015-2016, the causes of unplanned admis-
sion were similar with 22% of patients being admitted for nausea, vomiting and  
 

 
*IV/IP = intravenous/intra-peritoneal. 

Figure 1. Reasons for planned chemotherapy admission in 2014-2015 (n = 194). 

 

 
*N/V/FTT = nausea, vomiting, failure to thrive, SBO = small bowel obstruction, AMS = altered 
mental status, VTE = venous thromboembolism, LBO = large bowel obstruction. 

Figure 2. Reasons for unplanned chemotherapy admission in 2014-2015 (n = 154). 
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failure to thrive at home, 21% for small bowel obstruction and 19% for fever, in-
fection or febrile neutropenia. Procedural complications such as complications 
after line or gastrostomy/nephrostomy tube placement accounted for 5% of ad-
missions in this time period. Overall, 43% percent of all unscheduled admissions 
were directly related to chemotherapy administration, and 57% were unrelated 
to chemotherapy administration and occurred secondary to complications of 
disease burden. Seventy-four percent of patients having an unscheduled admis-
sion had received more than 1 previous line of chemotherapy, and 22% of pa-
tients were on clinical trial at the time of their admission. 

Topics covered for case discussion included general principles of chemothe-
rapy, management of hypersensitivity reactions, management of myelosuppres-
sion including neutropenic fever, chemotherapy related bowel perforations, 
management of nausea and vomiting, thromboembolism, chemotherapy in el-
derly populations and chemotherapy-associated liver, renal, cardiac and pulmo-
nary toxicity. 

4. Discussion 

Morbidity and mortality (M&M) rounds have been shown in multiple medical 
specialities to be an effective way to discuss complications associated with medi-
cal treatment [1] [2] [3], to identify systems-based solutions [6] [7] and to pro-
mote a culture of patient safety [4] [5]. Our prospective experience detailing re-
sults from a chemotherapy-specific gynecologic oncology M&M conference 
identified a high rate of unplanned hospital admissions less than 30 days after 
chemotherapy admission, which was most pronounced in patients with ad-
vanced or recurrent disease. Furthermore, we found that this chemothera-
py-specific conference was important in identifying trends associated with che-
motherapy admissions and promoting resident and fellow education about both 
treatment paradigms and common complications. 

Of the 585 admissions in our study, 53% were planned admissions with inpa-
tient chemotherapy desensitization representing the most common reason for 
planned admission in this cohort. The high rate of desensitization in our cohort 
is consistent with known rates of hypersensitivity after treatment with platinum 
(10% - 27%) [23] and taxane (5% - 10%) [24] chemotherapy, most notably as 
our cohort included a large number of patients with recurrent disease under-
going platinum re-challenge (43%) [25]. This finding was relevant as a particu-
larly important aspect of our M&M meeting was the educational session struc-
tured around common themes of our monthly admissions. It was during this 
time that we were able to educate trainees about important chemotherapy issues, 
such as hypersensitivity reactions and desensitization protocols, which is para-
mount as if untreated, these reactions can progress to fatal anaphylactic shock 
[23]. In addition to encouraging relevant case-based education, we found that 
reviewing our planned admissions was also helpful in identifying trends in re-
source utilization. For instance, we found a high rate of admission (17.5%) re-
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lated to intra-peritoneal chemotherapy (IP) with 24-hour paclitaxel infusion 
[26], which resulted in approximately 54 hospital admissions over 22 months. 
Effective outpatient IP chemotherapy regimens are available which have been 
shown to result in less toxicity, improved cycle completion rates and fewer hos-
pital admissions [27] [28]. While the additional cost and strain of these admis-
sions on the inpatient care providers may be warranted, we believe that through 
M&M rounds, opportunities to streamline care such as this can be more easily 
addressed. 

Overall, 47% of patients were admitted to our service due to unplanned acute 
complications. Less than half of these (43%) admissions were found to be direct-
ly associated with chemotherapy, while the majority were associated with com-
plications of disease burden such as large and small bowel obstructions. We be-
lieve that systematically reviewing these unplanned admissions is essential to 
both improving the management of common chemotherapy-associated compli-
cations and the care of our patients with advanced disease. Nausea and vomiting 
accounted for 28.9% of all unplanned admissions in our cohort, a complication 
which significantly reduces patient quality of life during treatment [29]. While 
the risk of chemotherapy-associated nausea and vomiting is related to a number 
of underlying factors including the type of chemotherapy [30], the use of com-
bination prophylaxis with steroids, 5-HT3 receptor antagonists, NK-receptor 
antagonists and anti-psychotics such as olanzapine during the entire risk period 
can significantly reduce the occurrence of this complication [29] [31]. In re-
sponse to the high rate of these admissions identified, we were able to standard-
ize our outpatient anti-emetic treatment regimen to reduce the severity of 
symptoms in our patients moving forward. We believe that opportunities to im-
prove patient care are at the heart of an M&M program and are the most impor-
tant outcomes that all patient care teams should work towards. 

Additionally, we found that our M&M rounds were useful to identify com-
mon treatment patterns in our patient population and to encourage providers to 
discuss treatment dilemmas in a confidential forum of peers. Up to 74% of our 
patients with an unscheduled admission had received more than 1 previous line 
of chemotherapy, and 22% were on a clinical trial at the time of admission. The 
majority of our patients with unscheduled admissions had therefore recurred, 
had advanced intra-peritoneal disease and had been heavily pretreated with 
multiple prior lines of chemotherapy at their time of presentation. Chemothera-
py in this setting is intended to alleviate symptoms and improve quality of life in 
patients with incurable disease [32] however it has also been associated with sig-
nificant toxicity, higher rate of hospital admission and an overall worse of quali-
ty of life [32]-[38]. Determining when treatment is no longer helpful and is po-
tentially harmful can be challenging for providers, especially in those patients 
who desire continued aggressive treatment despite a low likelihood of clinical 
benefit. We believe that clearly addressing the toxicity associated with treatment 
in patients with recurrent disease can be helpful in promoting thoughtful, pa-
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tient-centered care and encouraging the early and consistent use of palliative 
care for symptom management [39] [40]. Furthermore, we believe that due to 
these M&M conferences, our fellows became more adept at managing these 
complexities of chemotherapy care and significantly improved their comfort 
with goals of care conversations and treatment-related decision making. We 
have seen them become empowered as members of the health-care team to ask 
important questions regarding when to stop treatment in the case of futility and 
excessive toxicity. 

In conclusion, we found that chemotherapy-specific morbidity and mortality 
conferences are useful, not only for identifying and discussing complications, 
but also for analyzing practice patterns associated with chemotherapy adminis-
tration and determining areas for potential improvement. They also have been 
vital in improving trainee education and empowering them to collaborate with 
patients and staff oncology providers to make important chemotherapy-related 
healthcare decisions. As chemotherapy can be associated with significant mor-
bidity in patients with gynecologic cancer, we believe that having forum to spe-
cifically address these complications is important. As this was a pilot project, our 
study does have the limitations of a short time course and limited data regarding 
provider satisfaction; however we hope to continue with these rounds to gather 
more detailed and useful information. 

M&M rounds are used widely across surgical specialties, and we believe that 
the lack of a similar formal M&M conference for chemotherapy represents the 
loss of an opportunity to review complications of an intervention that is similar-
ly complex and potentially dangerous. It is for this reason that we believe that 
the routine implementation of chemotherapy-specific morbidity and mortality 
rounds in gynecologic oncology is essential to improve patient-centered care and 
reduce treatment associated morbidity in our patients. 
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