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Abstract
BACKGROUND
The coronavirus disease 2019 (COVID-19) pandemic has received considerable attention in the scientific community due to its impact on healthcare systems and various diseases. However, little focus has been given to its effect on cancer treatment.

AIM
To determine the effect of COVID-19 pandemic on cancer patients’ care.

METHODS
A retrospective review of a Nationwide Readmission Database (NRD) was conducted to analyze hospitalization patterns of patients receiving inpatient chemotherapy (IPCT) during the COVID-19 pandemic in 2020. Two cohorts were defined based on readmission within 30 d and 90 d. Demographic information, readmission rates, hospital-specific variables, length of hospital stay (LOS), and treatment costs were analyzed. Comorbidities were assessed using the Elixhauser comorbidity index. Multivariate Cox regression analysis was performed to identify independent predictors of readmission. Statistical analysis was conducted using Stata® Version 16 software. As the NRD data is anonymous and cannot be used to identify patients, institutional review board approval was not required for this study.

RESULTS
A total of 87755 hospitalizations for IPCT were identified during the pandemic. Among the 30-day index admission cohort, 55005 patients were included, with 32903 readmissions observed, resulting in a readmission rate of 59.8%. For the 90-day index admission cohort, 33142 patients were included, with 24503 readmissions observed, leading to a readmission rate of 73.93%. The most common causes of readmission included encounters with chemotherapy (66.7%), neutropenia (4.36%), and sepsis (3.3%). Comorbidities were significantly higher among readmitted hospitalizations compared to index hospitalizations in both readmission cohorts. The total cost of readmission for both cohorts amounted to 1193000000.00 dollars. Major predictors of 30-day readmission included peripheral vascular disorders [Hazard ratio (HR) = 1.09, P < 0.05], paralysis (HR = 1.26, P < 0.001), and human immunodeficiency virus/acquired immuno-deficiency syndrome (HR = 1.14, P = 0.03). Predictors of 90-day readmission included lymphoma (HR = 1.14, P < 0.01), paralysis (HR = 1.21, P = 0.02), and peripheral vascular disorders (HR = 1.15, P < 0.01).

CONCLUSION
The COVID-19 pandemic has significantly impacted the management of patients undergoing IPCT. These findings highlight the urgent need for a more strategic approach to the care of patients receiving IPCT during pandemics.
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Core Tip: Our nationwide study explored care for patients undergoing inpatient chemotherapy during the coronavirus disease 2019 (COVID-19) pandemic. It is the first to analyze factors surrounding hospitalization for such patients. We found a higher readmission rate during the pandemic, with comorbidities posing a greater risk. Surprisingly, COVID-19 infection was not significantly linked to readmission. Hospitalization costs rose, averaging 22952.00 dollars. Our findings would interest the scientific community, hospital managers, and health policymakers. Understanding the pandemic's impact on cancer patients' care can lead to mitigating health policies.

INTRODUCTION
On the 11th of March 2020, the World Health Organization (WHO) declared coronavirus disease 2019 (COVID-19) a global pandemic following its discovery in December 2019 in Wuhan, China[1,2]. Since then, WHO has reported over 756 million cases and 6.8 million deaths worldwide[3], with the United States alone accounting for over 100 million cases and 1 million deaths[3]. COVID-19 is caused by a virus known as severe acute respiratory syndrome coronavirus 2[4], which results in a range of respiratory symptoms from mild to severe[4]. However, the introduction and widespread administration of COVID-19 vaccines have contributed to a decline in infection rates[5].
The COVID-19 pandemic has had a profound impact on various aspects of human life[6], with healthcare services and delivery being particularly affected[7,8]. The 30-day readmission rate serves as a crucial metric used by the Center for Medicare and Medicaid Services to evaluate hospitals and assess the quality of healthcare services[9,10]. In 2012, the Center for Medicare and Medicaid Services introduced the Hospital Readmission Reduction Program to enhance healthcare quality and reduce costs[11]. The annual cost associated with readmissions averages between 15 and 20 billion dollars[12]. Reducing the 30-day readmission rates can significantly decrease healthcare costs and alleviate the strain on healthcare facilities[13]. Assessing readmission rates becomes even more important for patients undergoing chemotherapy, as chemotherapy often entails extended periods of treatment and substantial healthcare expenses[13]. A systematic review conducted prior to the COVID-19 pandemic revealed readmission rates ranging from 3% to 34% for patients undergoing chemotherapy[14]. Another study by Tennison et al[14] reported a 55% readmission rate for patients undergoing chemotherapy in United States hospitals. However, since the onset of the COVID-19 pandemic, there has been a scarcity of data regarding the hospitalization and care of patients receiving chemotherapy during this period.
This study aims to investigate the impact of the COVID-19 pandemic on 30-day and 90-day readmission rates among patients hospitalized for inpatient chemotherapy (IPCT). We also aim to identify common causes and independent predictors of readmission in this patient population. By conducting this study, we aim to gain a deeper understanding of the effects of COVID-19 on the management of cancer patients. Furthermore, the findings of this study can contribute to the development of strategies that improve the care of cancer patients. Finally, we believe that this study will pave the way for further research on the effects of pandemics on healthcare infrastructure and services.

MATERIALS AND METHODS
Study design and data source
We conducted a retrospective cross-sectional review of hospitalizations for IPCT across the United States during a one-year period in 2020. Hospitalization data for 2020 was retrieved from the Nationwide Readmission Database (NRD). The NRD is a national database that captures patients' hospitalization, readmissions, and other relevant discharge histories from over 31 different states in the United States. The NRD is a product of the Healthcare Cost and Utilization Project (HCUP), State Inpatient Databases, and the Agency for Healthcare Research and Quality[9]. The database records over 40 International Classification of Diseases-10 (ICD-10) recognized diagnoses and 25 procedures[9]. It covers approximately 62.2% of the United States population and 60.8% of total hospitalizations in the country[15]. It contains unique, verified de-identified patient linkage that enables tracking of individual hospitalizations and readmissions. Data within the NRD is available from January 1 to December 31 each year, and information outside of these dates cannot be accessed[16]. With over 18 million hospital stays recorded, the NRD provides ample and suitable data for our study.

Data Collection
We collected data on adult hospitalizations (age >18 years) for IPCT during the COVID-19 pandemic in 2020. Hospitalizations for conditions other than IPCT and those involving patients under 18 years of age were excluded from the study. Additionally, hospitalizations in December were excluded due to the lack of an adjoining 30-day period to determine 30-day readmission. The hospitalizations were divided into two groups: The 30-day readmission cohort (30DRC) and the 90-day readmission cohort (90DRC). Within each cohort, we identified and tagged each case that met our inclusion criteria as an index case on the first admission. Each index case was traced for readmission within 30 d of admission and tagged as a 30-day readmission in the 30DRC. Similarly, each index case was traced for readmission within 90 d of admission and tagged as a 90-day readmission in the 90DRC. Specific patient data, including demographics (age, sex, health insurance type, household income), mortality on readmission, LOS, and cost of admission, were collected. Hospital-specific variables, such as type of hospital, bed size, and hospital location, were also obtained. To account for the effects of comorbid conditions, we utilized the Elixhauser Comorbidity Index (ECI) to assess the level of comorbidities in the hospitalizations. The ECI is a software tool developed as part of HCUP, which identifies 38 different pre-existing comorbidities in hospital administrative data[15]. The ECI software has been refined for ICD-10 comorbidities and is available in nationwide HCUP databases for years 2019 onwards[15]. The ECI demonstrates a better prognostic value compared to the Charlson comorbidity index[16].

Outcome measures
The primary outcome of our study was the all-cause 30-day and 90-day readmission rates. Secondary outcomes included demographic characteristics, insurance type, mortality rate during readmission, average LOS, average cost of readmission, and independent predictors of readmission.

Analysis method
All analyses were performed using weighted samples for national estimates in accordance with HCUP regulations for using the NRD[17]. Data analysis was conducted using Stata® Version 16 software (StataCorp, Texas, United States). We examined demographic characteristics and calculated mean age, sex distribution, and mean household income. Additionally, we analyzed hospital-specific features, including hospital location, teaching status, and bed size. Comorbidities were calculated as proportions in our cohorts using the 31 ECI comorbidities, and the chi-square test was employed to compare characteristics between index hospitalizations and readmissions in 2020. A multivariate Cox regression analysis was performed to identify independent variables associated with readmission.

Ethical Consideration
As with other HCUP databases, the NRD data is anonymous and cannot be used to identify individual patients. Therefore, institutional review board approval was not required for our study.

RESULTS
We identified a total of 87756 hospitalizations for IPCT in the 2020 NRD database. In the 30DRC, we identified 55005 index hospitalizations during the study period. Among these, there were 32904 readmissions within 30 d, resulting in a 30-day readmission rate of 59.8%. Table 1 provides a comparison of the demographics of hospitalized patients between index hospitalizations and readmission cohort. Among the 90DRC, we identified 33636 index hospitalizations, of which 24503 patients were readmitted within 90 d of admission. The 90-day readmission rate was 73.93%. In both readmission cohorts, the proportion of male patients was higher than female patients. The majority of hospitalized patients in both cohorts were in their middle age. Private health insurance was the primary payer for hospital bills in most cases. A significant number of patients in both readmission cohorts belonged to the 26th-50th quantile of the national median household income. The rates of 30-day and 90-day readmission were higher in patients with Medicaid and private insurance, as well as those with a higher comorbidity burden (ECI score ≥ 4).
Comorbidities analyzed were significantly more prevalent in readmissions compared to index hospitalizations in both readmission cohorts. Detailed comparisons of comorbidities between index hospitalizations and readmissions in the 30DRCs and 90DRCs are listed in Tables 2 and 3, respectively. The majority of patients tested negative for COVID-19 in both index hospitalizations and readmissions, as depicted in Figure 1. Metropolitan teaching hospitals had the highest number of admissions in both cohorts. Table 4 summarizes the hospital characteristics among index hospitalizations and readmissions.
Common causes of readmission in both readmission cohorts included admissions for chemotherapy, neutropenia, non-specified sepsis, antineoplastic-induced pancytopenia, agranulocytosis secondary to chemotherapy, sepsis due to Escherichia coli, admissions for immunotherapy, acute myeloblastic leukemia, specified sepsis, and acute kidney failure. Figure 2 demonstrates the top causes of 30-day readmission during the COVID-19 pandemic. Mortality was higher among readmitted patients in both readmission cohorts. Figure 3 compares the mortality in index hospitalizations and 30DRCs and 90DRCs, respectively.
In both cohorts, readmissions had a shorter average LOS compared to index hospitalizations. The average LOS for readmitted patients was 5.60 d in the 30DRC, compared to 6.77 d for index cases (P < 0.001). In the 90DRC, the mean LOS for readmitted patients was 6.37 d, while index hospitalizations had a mean LOS of 7.51 d (P < 0.001). The total number of days lost due to hospitalization was higher in the 30DRC, totaling 184277 d compared to 156086 d in the 90-day cohort. The mean adjusted cost of hospitalization was higher in the 90-day cohort, with an average of 25646.4 dollars spent per index admission and 23477.0 dollars spent per readmission. In the 30DRC, the average cost per index admission was 22951.9 dollars, and 19220.8 dollars per readmission. The total cost incurred due to readmission across the country was 625 million dollars for the 30DRC and 568 million dollars for the 90DRC.
[bookmark: _heading=h.gjdgxs]The results of the multivariable Cox regression analysis to identify independent predictors of 30-day and 90-day readmission are shown in Tables 5 and 6, respectively. Presence of comorbidities, including peripheral vascular disorder [Hazard ratio (HR) = 1.09, P = 0.048], paralysis (HR = 1.26, P < 0.001), human immunodeficiency virus/acquired immuno-deficiency syndrome (HIV/AIDS) (HR = 1.14, P = 0.03), and lymphoma (HR = 1.23, P < 0.001), were associated with an increased risk of readmission for IPCT within 30 d of discharge during the COVID-19 pandemic. Being in the middle age group (HR = 0.83, P < 0.001), elderly age groups (HR = 0.78, P < 0.001), discharge against medical advice (HR = 0.69, P = 0.031), renal failure (HR = 0.89, P = 0.004), liver disease (HR = 0.9, P = 0.02), and coagulopathy (HR = 0.91, P = 0.002) were associated with a decreased risk of readmission within 30 d of discharge. Figure 4 shows a Kaplan-Meier readmission curve for 30-day readmissions by COVID-19 status, with a P-value < 0.01.
A similar profile of comorbidities increased the risk of 90-day readmission as observed in the 30DRC, except for HIV/AIDS (HR = 1.1, P = 0.211). Other variables analyzed for the risk of 90-day readmission followed the same trend as the 30DRC, except for coagulopathy (HR = 0.95, P = 0.093).

DISCUSSION
Our study provides a comprehensive nationwide view of the care received by patients undergoing IPCT during the COVID-19 pandemic. To the best of our knowledge, this is the first study that specifically focused on and analyzed factors related to hospitalization for patients receiving IPCT during the pandemic. We observed a 30-day readmission rate of 58.9% and a 90-day readmission rate of 73.93%, both of which are significantly higher than rates reported in previous similar studies[18,19]. This increase can be attributed to the strain imposed on the healthcare system by the pandemic. Similar findings were reported by Loo et al[20] and Matthews et al[21], who also observed an increase in readmission rates during the COVID-19 pandemic. The demographics of our patients were comparable and consistent with those reported in studies conducted before the pandemic[11,22].
Several studies conducted during the pandemic have reported higher costs of hospitalization, and our study aligns with these findings[23,24]. With an average cost of re-hospitalization of 22952.0 dollars observed in our study, the cost was significantly higher than the average cost of 17035 dollars reported in similar hospitalizations before the pandemic[25]. However, contrary to the findings of higher readmission costs compared to index admissions reported by Kwei-Nsoro et al[9], our study revealed a higher cost of index admission.
The ECI scores were higher among readmitted hospitalizations compared to index hospitalizations due to the higher comorbidity burden among readmitted patients. Higher ECI scores are associated with higher mortality[26,27], which was also observed in our study, consistent with previous studies[28,29].
The most common cause of readmission was admission for chemotherapy. The Kaplan-Meier curve (Figure 4) demonstrated a shorter time to 50% readmission in the non-COVID-19 group (20 d) compared to the COVID-19 group (36 d). This could be explained by the fact that COVID-19 positivity delayed the admission for chemotherapy, which was the most common cause of readmissions. Other causes of readmissions included neutropenia, sepsis, and acute kidney injury, in line with previous studies[13,30].
We observed a significant number of patients undergoing IPCT being managed in medium-sized metropolitan teaching hospitals. However, we did not observe any significant difference in the type of treatment center between index hospitalizations and readmissions. Middle-aged and elderly patients had a decreased risk of readmission, likely due to the higher prevalence of comorbidities in these age groups. Our results showed that comorbidities were associated with an increased risk of readmission, consistent with findings in other studies[31,32].
Previous studies have indicated that discharge against medical advice increases the risk of readmission, but our results were contrary to this[16,32]. This could be explained by the possibility that patients who left the hospital against medical advice had limited access to the healthcare system, which was heavily impacted by the pandemic[8,33]. However, further research is needed to explore this area. We found weight loss to be an independent predictor of 90-day readmission, which is consistent with a survey of approximately 10000 general medicine discharges where weight loss was identified as a significant predictor of 30-day readmissions, aligning with our findings in the 90DRC[33]. However, we did not find weight loss to be an independent predictor of 30-day readmission, and the reason for this remains unclear. Additionally, contrary to our expectations and findings in similar studies[21,34], COVID-19 was not identified as an independent predictor of readmission. This could be due to the smaller percentage of COVID-19-infected patients in our study population or could be an area for further investigation.
Finally, we acknowledge some limitations in our study. The readmission rates may vary across different states, but the NRD does not provide state-specific data, preventing us from drawing conclusions at the state level. Our study excluded elective hospitalizations in December, potentially leading to a missed number of readmissions during that month.

CONCLUSION
The COVID-19 pandemic has significantly impacted the management of patients receiving IPCT. There is a need for a more strategic approach in the care of patients undergoing IPCT during pandemics.

ARTICLE HIGHLIGHTS
Research background
The coronavirus disease 2019 (COVID-19) pandemic has had a profound impact on healthcare services and has resulted in modifications to the management of various diseases.

Research motivation
The treatment of cancer has undergone significant changes during the COVID-19 pandemic. Understanding the effects of these changes can provide valuable insights to better prepare for future pandemics.

Research objectives
This study aims to provide insights into the outcomes of hospitalization for in hospital chemotherapy during the COVID-19 pandemic.

Research methods
We conducted a retrospective review of a Nationwide Readmission Database for patients undergoing inpatient chemotherapy (IPCT) during the COVID-19 pandemic. We analyzed data on readmission rates, causes of readmission, and predictors of readmission.

Research results
We found a 90-day readmission rate of 59.8% and a 30-day readmission rate of 73.93%. The most common cause of readmission was chemotherapy encounters (66.7%). Predictors of readmission included peripheral vascular disorders [Hazard ratio (HR) = 1.09, P = 0.04] and paralysis (HR = 1.26, P < 0.001). The total cost incurred due to readmission during the pandemic was 1193000000.00 dollars.

Research conclusions
The COVID-19 pandemic has had a significant impact on the management of cancer patients. There is a need for a more strategic approach to the care of patients undergoing IPCT during pandemics.

Research perspectives
This study opens the door for further investigation into the effects of pandemics on disease management.
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Figure 1 Coronavirus disease 2019 status of index and readmitted case for 30-days and 90-days readmission cohort, 2020. COVID-19: Coronavirus disease 2019; DRC: Day readmission cohort.
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Figure 2 Top five causes of 30-days readmission for inpatient chemotherapy during coronavirus disease 2019 pandemic, Nationwide Readmission Database, 2020.
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Figure 3 Comparison of Mortality Between Index Admission and Readmission in 30-days and 90-days readmission cohort, Nationwide Readmission Database, 2020.
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Figure 4 Kaplan-Meier curve for 90-readmision, Nationwide Readmission Database, 2023. COVID: Coronavirus disease.

Table 1 Comparison of patients’ demographics between inpatient chemotherapy and readmission for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables (unit)
	Index admission 
	30 d readmission 
	P-value

	Mean age +/- SD (yr)
	54.7 +/- 17.71
	53.53 +/- 17.94
	

	Age range categories (%)
	
	
	< 0.001

	18-44 yr
	26.86
	29.5
	

	45-64 yr
	40.06
	39.62
	

	65 yr and above
	33.08
	30.89
	

	Sex (%)
	
	
	0.182

	Male 
	58.07
	58.47
	

	Female 
	41.93
	41.53
	

	Payer type (%)
	
	
	< 0.001

	Medicare
	34.43
	32.33
	

	Medicaid
	17.06
	18.14
	

	Private insurance 
	46.14
	47.25
	

	Self pay
	2.36
	2.28
	

	Median household income (%)
	
	
	0.617

	0-25th quintile
	22.28
	21.96
	

	26th-50th quintile
	27.91
	28.02
	

	50th-75th quintile 
	25.61
	25.85
	

	>75th quintile 
	24.19
	24.18
	

	ECI score (%)
	
	
	< 0.001

	0
	4.88
	4.14
	

	1
	18.61
	17.7
	

	2
	23.75
	23.35
	

	3
	20.61
	20.53
	

	≥ 4
	32.15
	34.28
	


ECI: Elixhauser comorbidity index.

Table 2 Comparing the 31 elixhauser comorbidities between index admission and 30-days readmission for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables (%)
	Index
	Readmission 
	P-value

	Congestive heart failure 
	5.45
	5.83
	0.02

	Cardiac arrhythmias
	12.14
	13.13
	< 0.001

	Valvular diseases 
	2.48
	2.12
	0.001

	Pulmonary circulation disorders
	2.1
	2.47
	0.001

	Peripheral vascular disorders
	4.81
	5.1
	0.141

	Hypertension, uncomplicated 
	34.12
	32.88
	0.001

	Paralysis 
	1.06
	1.17
	0.181

	Other neurologic disorders 
	4.72
	5.72
	< 0.001

	Chronic pulmonary disease 
	11.07
	10.5
	0.012

	Diabetics, uncomplicated 
	8.44
	8.5
	0.757

	Diabetics, complicated
	8.63
	8.28
	0.105

	Hypothyroidism 
	9.88
	9.61
	0.134

	Renal failure 
	7.75
	6.89
	< 0.001

	Liver disease 
	4.06
	4.09
	0.854

	Peptic ulcer disease 
	0.34
	0.33
	0.859

	HIV/AIDS
	1.26
	1.44
	0.003

	Lymphoma 
	45.89
	48.77
	< 0.001

	Metastatic cancer
	14.93
	14.78
	0.637

	Solid tumor without metastasis 
	24.4
	24.84
	0.255

	RA/collagen vascular disease 
	2.03
	1.9
	0.226

	Coagulopathy
	12.64
	14.41
	< 0.001

	Obesity 
	10.33
	9.81
	0.159

	Weight loss
	10.76
	11.12
	0.207

	Fluid and electrolyte disorders 
	23.17
	28.16
	< 0.001

	Blood loss anemia 
	0.39
	0.35
	0.497

	Deficiency anemia 
	3.09
	2.63
	0.001

	Alcohol abuse
	1.13
	0.98
	0.103

	Drug abuse
	2.32
	2.35
	0.832

	Psychosis 
	0.68
	0.76
	0.089

	Depression 
	12.39
	12.59
	0.429

	Hypertension, complicated
	8.04
	7.66
	0.063


HIV/AIDS: Human immunodeficiency virus/acquired immuno-deficiency syndrome; RA: Rheumatoid arthritis.

Table 3 Comparison of the 31 elixhauser comorbidities between index admission and 90-days readmission for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables (%)
	Index
	Readmission 
	P-value

	Congestive heart failure 
	5.88
	6.59
	0.002

	Cardiac arrhythmias
	13.16
	14.17
	0.001

	Valvular diseases
	2.69
	2.19
	0.001

	Pulmonary circulation disorders
	2.28
	2.57
	0.052

	Peripheral vascular disorders
	4.72
	5.19
	0.024

	Hypertension, uncomplicated 
	34.58
	33.12
	< 0.001

	Paralysis 
	1.09
	1.13
	0.645

	Other neurologic disorders 
	4.81
	5.91
	< 0.001

	Chronic pulmonary disease 
	11.68
	11.09
	0.026

	Diabetics, uncomplicated 
	8.54
	8.51
	0.908

	Diabetics, complicated
	8.86
	8.7
	0.539

	Hypothyroidism 
	10.31
	9.77
	0.003

	Renal failure 
	8.38
	7.88
	0.033

	Liver disease 
	4.36
	4.42
	0.814

	Peptic ulcer disease 
	0.29
	0.37
	0.196

	HIV/AIDS
	1.09
	1.12
	0.667

	Lymphoma 
	43.95
	44.89
	0.012

	Metastatic cancer
	15.5
	14.48
	< 0.001

	Solid tumor without metastasis 
	24.39
	23.94
	0.181

	RA/collagen vascular disease 
	2.13
	1.91
	0.077

	Coagulopathy
	13.27
	15.73
	< 0.001

	Obesity 
	10.41
	9.77
	0.166

	Weight loss
	11.8
	12.44
	0.055

	Fluid and electrolyte disorders 
	24.87
	30.26
	< 0.001

	Blood loss anemia 
	0.44
	0.42
	0.876

	Deficiency anemia 
	3.16
	2.51
	< 0.001

	Alcohol abuse
	1.29
	1.13
	0.144

	Drug abuse
	2.33
	2.31
	0.922

	Psychosis 
	0.71
	0.77
	0.269

	Depression 
	12.23
	12.95
	0.015

	Hypertension, complicated
	8.81
	8.75
	0.785


HIV/AIDS: Human immunodeficiency virus/acquired immuno-deficiency syndrome; RA: Rheumatoid arthritis.

Table 4 Comparison of hospital specific characteristics of index admissions and readmissions for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables 
	Index
	Readmission 
	P-value

	Hospital bed size (%)
	
	
	0.002

	Small
	7.51
	8.49
	

	Medium
	15.96
	16.01
	

	Large
	76.53
	75.5
	

	Teaching status of hospital (%)
	
	
	0.002

	Metropolitan, non teaching 
	5.51
	6.09
	

	Metropolitan teaching 
	93.48
	92.27
	

	Non-metropolitan 
	1.01
	1.64
	 



Table 5 Independent predictors of 30 d readmission for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables 
	Hazard ratio
	Confidence interval
	P-value

	Age category
	
	
	

	45-64 years
	0.83
	0.79-0.87
	< 0.001

	65 years and above
	0.78
	0.72-0.85
	< 0.001

	Discharge AMA
	0.69
	0.49-0.97
	0.031

	Payer type
	
	
	

	Medicaid
	1.04
	0.97-1.12
	0.299

	Private insurance 
	1.02
	0.99-1.09
	0.564

	Self pay
	1.05
	0.90-1.23
	0.522

	Median household income
	
	
	

	25th-50th quantile
	1.04
	0.97-1.12
	0.137

	50th-75th quantile
	1.04
	0.96-1.09
	0.103

	> 75th quantile
	1.03
	0.90-1.09
	0.263

	COVID-19 
	0.91
	0.68-1.22
	0.543

	Comorbidities
	
	
	

	Congestive heart failure 
	0.92
	0.85-1.00
	0.059

	Cardiac arrhythmias
	0.96
	0.91-1.01
	0.147

	Peripheral vascular disorders
	1.09
	1.00-1.19
	0.048

	Hypertension, uncomplicated 
	1.03
	0.99-1.07
	0.111

	Paralysis 
	1.26
	1.08-1.47
	0.003

	Chronic pulmonary disease 
	0.96
	0.91-1.02
	0.233

	Diabetics, uncomplicated 
	0.94
	0.89-1.00
	0.058

	Renal failure 
	0.89
	0.82-0.96
	0.004

	Liver disease 
	0.9
	0.82-0.98
	0.023

	HIV/AIDS
	1.14
	1.01-1.30
	0.038

	Lymphoma 
	1.23
	1.17-1.28
	< 0.001

	Coagulopathy
	0.91
	0.86-0.97
	0.002

	Weight loss
	0.97
	0.92-1.04
	0.457

	Hypertension, complicated
	1.05
	0.96-1.15
	0.28


AMA: Against medical advice; HIV/AIDS: Human immunodeficiency virus/acquired immuno-deficiency syndrome.

Table 6 Independent predictors of 90 d readmission for inpatient chemotherapy, Nationwide Readmission Database, 2020
	Variables 
	Hazard ratio
	Confidence interval
	P-value

	Age category
	
	
	

	45-64 yr
	0.84
	0.80-0.89
	< 0.001

	65 yr and above
	0.74
	0.68-0.80
	< 0.001

	Discharge AMA
	0.65
	0.47-0.90
	0.01

	Payer type
	
	
	

	Medicaid
	1.02
	0.95-1.09
	0.633

	Private insurance 
	1.02
	0.95-1.08
	0.631

	Self pay
	1.15
	0.99-1.33
	0.056

	Median household income
	
	
	

	25th-50th quintile
	1.03
	0.97-1.09
	0.329

	50th-75th quintile
	1.04
	0.98-1.11
	0.166

	> 75th quintile
	1.03
	0.96-1.10
	0.471

	COVID-19 
	0.88
	0.66-1.18
	0.396

	Comorbidities
	
	
	

	Congestive heart failure 
	0.93
	0.85-1.01
	0.086

	Cardiac arrhythmias
	0.97
	0.92-1.02
	0.198

	Peripheral vascular disorders
	1.15
	1.04-1.26
	0.004

	Hypertension, uncomplicated 
	1.02
	0.98-1.07
	0.296

	Paralysis 
	1.21
	1.02-1.43
	0.027

	Chronic pulmonary disease 
	0.97
	0.92-1.03
	0.386

	Diabetics, uncomplicated 
	0.92
	0.87-0.99
	0.01

	Renal failure 
	0.91
	0.83-0.99
	0.046

	Liver disease 
	0.89
	0.82-0.98
	0.017

	HIV/AIDS
	1.1
	0.94-1.29
	0.211

	Lymphoma 
	1.14
	1.09-1.20
	< 0.001

	Coagulopathy
	0.95
	0.90-1.00
	0.093

	Weight loss
	0.93
	0.88-0.99
	0.019

	Hypertension, complicated
	1.03
	0.93-1.14
	0.604


AMA: Against medical advice; HIV/AIDS: Human immunodeficiency virus/acquired immuno-deficiency syndrome.
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