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Abstract 

Background Hospitalisation  resulting from complications of systemic therapy and radiotherapy places a substan-
tial burden on the patient, society, and healthcare system. To formulate preventive strategies and enhance patient 
care, it is crucial to understand the connection between complications and the need for subsequent hospitalisation. 
This review aimed to assess the existing literature on complications related to systemic and radiotherapy treatments 
for cancer, and their impact on hospitalisation rates.

Methods Data was obtained via electronic searches of the PubMed, Scopus, Embase and Google Scholar online 
databases to select relevant peer-reviewed papers for studies published between January 1, 2000, and August 30, 
2023. We searched for a combination of keywords in electronic databases and used a standard form to extract data 
from each article. The initial specific interest was to categorise the articles based on the aspects explored, espe-
cially complications due to systemic and radiotherapy and their impact on hospitalisation. The second interest 
was to examine the methodological quality of studies to accommodate the inherent heterogeneity. The study proto-
col was registered with PROSPERO (CRD42023462532).

Findings Of 3289 potential articles 25 were selected for inclusion with ~ 34 million patients. Among the selected 
articles 21 were cohort studies, three were randomised control trials (RCTs) and one study was cross-sectional 
design. Out of the 25 studies, 6 studies reported ≥ 10 complications, while 7 studies reported complications rang-
ing from 6 to 10. Three studies reported on a single complication, 5 studies reported at least two complications 
but fewer than six, and 3 studies reported higher numbers of complications (≥ 15) compared with other selected 
studies. Among the reported complications, neutropenia, cardiac complications, vomiting, fever, and kidney/renal 
injury were the top-most. The severity of post-therapy complications varied depending on the type of therapy. Stud-
ies indicated that patients treated with combination therapy had a higher number of post-therapy complications 
across the selected studies. Twenty studies (80%) reported the overall rate of hospitalisation among patients. Seven 
studies revealed a hospitalisation rate of over 50% among cancer patients who had at least one complication. Further-
more, two studies reported a high hospitalisation rate (> 90%) attributed to therapy-repeated complications.

Conclusion The burden of post-therapy complications is emerging across treatment modalities. Combination 
therapy is particularly associated with a higher number of post-therapy complications. Ongoing research and treat-
ment strategies are imperative for mitigating the complications of cancer therapies and treatment procedures. 
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Introduction
Recent advances in cancer treatment [1], including sys-
temic therapy and radiotherapy, have redefined the 
landscape of oncological care [2–4]. These treatment 
modalities, individually and in combination, have sig-
nificantly improved patient outcomes and survival rates 
[5, 6]. While systemic therapy and radiotherapy have 
improved overall survival rates, they have also been 
linked to adverse events, such as neutropenia, throm-
bocytopenia, anaemia, sepsis, fever, mucositis, dehydra-
tion, and nausea and vomiting, some of which can result 
in hospitalisations [7–10]. There may be a complex rela-
tionship of treatment-related complications that can give 
rise to scenarios necessitating hospitalisation. This com-
plex relationship between systemic therapy, radiotherapy, 
and subsequent hospitalisation has a profound impact on 
comprehensive cancer care [9].

A number of studies have examined the effectiveness of 
these treatments in terms of disease control and patient 
survivorship [11–14]. However, the impact of treatment-
related complications and their correlative effects on hos-
pitalisation rates have yet to be synthesised. This review 
seeks to address this knowledge gap, shedding light on 
the multifaceted relationship that shapes the trajectory of 
cancer care.

Systemic therapy includes a range of drug treatments 
or interventions, including chemotherapy, immuno-
therapy, and targeted therapy, each precisely tailored to 
the unique attributes of individual patients, the nature of 
their diseases, and the predominant treatment objectives 
[11, 13, 15–18]. Several complications occurring from 
systemic therapy and radiotherapy cover a diverse range 
[7–10], involving both immediate and long-term effects 
which have serious repercussions on the quality of life 
and survival outcomes [5, 19–21]. These complications 
are evidenced as haematological toxicities, neurological 
impairments, gastrointestinal perturbations, dermato-
logical problems, and cardiopulmonary sequelae, among 
various others [9, 22, 23]. While certain complications 
can be effectively managed through outpatient health-
care services, others refer to a more significant impact, 
necessitating patients to hospitalisation for meticu-
lous observation, intensive monitoring and specialised 
interventions.

The evolution of cancer care has gone beyond the 
boundaries of the clinic, reflecting shifts in outpa-
tient-centred care models, and augmented supportive 

care strategies. Reducing hospitalisations has been a 
significant improvement in patient experience, meet-
ing the patient’s desire to maintain their health status. 
However, hospitalisation due to complications of sys-
temic therapy and radiotherapy can have a significant 
burden on the patient, society, and the healthcare 
system. These hospitalisations can lead to interrup-
tions in treatment and adversely affect the patient’s 
response to treatment. Furthermore, complications 
resulting in hospitalisations can also result in treat-
ment interruptions and negatively affect the patient’s 
response to treatment. Although some review studies 
have attempted to capture post-therapy complications 
due to systemic therapy and/or radiotherapy, most of 
these studies have focused on a single type of cancer or 
a specific type of complication [24–29]. Unfortunately, 
there has been little effort to conduct a comprehensive 
review study that provides extensive data on all types 
of complications, any type of cancer, various types of 
therapy, and their subsequent hospitalisation.

The increasing concern about the burden of hospitali-
sation due to treatment-related complications has made 
it crucial to understand the link between complications 
and hospitalisation. This knowledge is essential for the 
development of preventive strategies and the improve-
ment of patient care. Therefore, the primary objective of 
this systematic review is to analyse the available ongoing 
literature to investigate the relationship between systemic 
therapy and radiotherapy-related complications, and 
how they affect hospitalisation rates. This review pre-
sents a comprehensive analysis of the existing literature 
on complications related to systemic and radiotherapy 
treatments for cancer, and their impact on hospitalisation 
rates. The review highlights that hospitalisations due to 
treatment complications pose a significant burden on the 
healthcare system. When many patients require hospital-
isation due to complications, it can reduce the availabil-
ity of resources for other patients in need, limiting access 
to care. Moreover, increased hospitalisations can lead to 
additional demands on healthcare professionals, poten-
tially increasing their workload and affecting patient care 
quality. Policymakers and clinicians can use this evidence 
to revisit existing clinical policies, regulations, and strate-
gies, while patients can make better-informed decisions 
regarding their cancer therapies. This review can serve as 
a guide for future intervention efforts and contribute to a 
better scientific understanding of the issue.

Concurrently, healthcare reforms and enhancement are essential to address the elevated hospitalisation rates result-
ing from treatment-related complications in cancer patients.
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By analysing a diverse range of studies, the objective of 
this review is to achieve the following goals:

1) Identify the types and frequencies of complications 
associated with systemic therapy and radiotherapy.

2) Quantify the proportion of patients who require hos-
pitalisation due to complications arising from these 
treatments.

3) Investigate potential predictors of hospitalisation, 
such as patient demographics, treatment modalities, 
and complication severity.

4) Discuss the implications of treatment-related com-
plications for healthcare resource allocation, patient 
well-being, and treatment decision-making.

Methods
This systematic review was registered under International 
Prospective Register of Systematic Reviews (PROSPERO) 
with the registration number of CRD42023462532. This 
review adopted the PICOS framework for structing and 
designing this study [30].

PICOS Population (P):
All patients undergoing systemic therapy and/or radiotherapy 
for cancer treatment

Interventions (I):
Systemic therapy and/or radiotherapy for cancer treatment

Comparison (C):
No specific comparison is required for this systematic review 
since the focus is on the relationship between treatment com-
plications and subsequent hospitalisation rates

Outcomes (O):
 o Types and frequencies of complications associated with sys-
temic therapy and radiotherapy
 o Proportion of patients experiencing complications that lead 
to hospitalisation
 o Variation in hospitalisation rates across different cancer 
types and treatment contexts
 o Implications of treatment-related complications for health-
care resource allocation, patient well-being, and treatment 
decision-making

Study Design (S):
This review comprehensively analyses the impact of systemic 
therapy and radiotherapy complications on hospitalisation rates, 
using various study designs including randomized controlled 
trials, cohort studies, and cross-sectional observational studies

Eligibility criteria
This review added a published peer-review publica-
tion provided it fulfilled all the following criteria. In this 
review, inclusion and exclusion criteria were defined 
based on the research objectives, study population, inter-
ventions, comparisons, and outcomes (PICOS frame-
work) [31]. An eligible article was selected based on the 
following criteria:

Inclusion criteria

1) All patients underwent systemic therapy and/or radi-
otherapy for cancer treatment.

2) Original research articles using quantitative study 
designs (e.g., cohort, longitudinal, case–control, 
cross-sectional, and randomised controlled trials),

3) Studies reported complications or side effects associ-
ated with systemic therapy and/or radiotherapy.

4) Studies stated the proportion of patients experienc-
ing complications that require hospitalisation.

5) Studies that provided sufficient data for the synthesis 
of outcomes.

6) Studies published in English and published between 
January 1, 2000 to August 30, 2023.

Exclusion criteria
This review excluded these publications, including 
reviews, perspectives, opinion speech of papers, com-
mentaries, editorials, letters, conference abstracts, 
reports, grey literature, unpublished research, studies 
without primary data, animal studies, laboratory studies, 
and in vitro studies.

Information sources
A search strategy was developed to search Medline via 
the PubMed interface, Scopus, Embase, and Google 
Scholar online databases to identify relevant original 
peer-reviewed papers for our systematic review. In addi-
tion to the database search, we explored references of 
selected studies and previously published article on simi-
lar topics (backward and/or forward reference searching) 
to incorporate all potential pertinent articles to construct 
our summary estimates. A snowball method was applied 
to ensure completeness.

Search strategy
This systematic review was conducted to identify litera-
ture that reported on complications due to systemic and 
radiotherapy and their impact on hospitalisation. The 
search strategy was comprised of three concepts: (i) sys-
temic therapy and radiotherapy as part of cancer treat-
ment; (ii) complications or side effects associated with 
systemic therapy and/or radiotherapy; (iii) hospitalisa-
tion due to therapy-related complications. This review 
screened quantitative studies focused on cancer diseases. 
This review search included articles published in English 
language between January 1, 2000, and August 30, 2023, 
to capture the most relevant and update articles on this 
topic. A combination of keywords, MeSH and Boolean 
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operators’ terms were applied to develop the search 
terms. A description of search terms is given in Appendix 
Table A1.

Data collection process
The four reviewers (RAM, MS, PKD, and MPM) screened 
the titles and abstracts of retrieved studies against the 
predefined inclusion and exclusion criteria. After settling 
any differences, the reviewers independently extracted 
the data, discussed the inputs, and revised the extracted 
data. Unresolved issues were resolved by involving two 
reviewers (OW and MEH). Excluded studies did not 
meet the eligibility criteria.

Data items
This review considered the following outcomes according 
to the study objectives:

• Types and frequencies of complications associated 
with systemic therapy and radiotherapy.

• Proportion of patients experiencing complications 
that lead to hospitalisation.

• Variation in hospitalisation rates across different can-
cer types and treatment contexts.

Data extractions
Using EndNote libraries, four independent reviewers 
screened the articles. They created a data-extraction 
form to establish the type of information to be extracted. 
The reviewers recorded relevant data on the name of the 
first author, study settings (country), publication year, 
study design, number of study participants, time horizon 
/follow-up periods, demographics (e.g., average age/age 
group, gender), cancer types, cancer stages, systemic and 
radiotherapy, intervention, comparators, list of complica-
tions and associated hospitalisations. We further input-
ted data on hospitalisations (length of stay in days, and/
or percentage of hospitalised patients). In addition, they 
documented studies’ description of analytical models/
methods, internal validity checks or robustness of find-
ings, description of handling missing data, and funding 
sources. Unresolved issues were resolved by involving a 
reviewer (OW).

Quality assessment
Considering the diverse range of study designs includ-
ing randomised controlled trials (RCTs) [32], cohort, and 
cross-sectional studies [33], three distinct quality assess-
ment tools were employed to accommodate the inher-
ent heterogeneity. Reviewers assessed the quality of the 
included studies, and the discrepancies were resolved 
with discussion with the reviewer (OW). The critical 

appraised tools utilised in this study were constructed 
by the Joanna Briggs Institute (JBI) [33]. These tools are 
widely adopted in academic studies [34, 35] and provide 
a nuanced evaluation of the risk of bias, categorised as 
low, moderate, or high [35]. Study quality impacts future 
research confidence. High-quality studies assure conclu-
sions, while low-quality studies raise replication doubts.

Synthesis of results
The reviewers used a narrative synthesis approach for 
synthesis of results that integrated the quantitative find-
ings with the qualitative insights. This approach facili-
tated a comprehensive understanding of the relationships 
between systemic therapy, radiotherapy, complica-
tions, and hospitalisation rates. Using this approach, the 
reviewers observed the patterns, trends, and consisten-
cies across studies within this qualitative synthesis. The 
reviewers used Microsoft Excel to manage synthesis data 
and analyse data. To present the relationship between 
post-therapy complications and the reporting studies, a 
heatmap was generated using the statistical software R 
(v4.3.1).

Synthesis methods
Data were systematically presented and tabulated to 
encompass population demographics and study char-
acteristics. Within the scope of descriptive analy-
sis, categorical variables’ attributes were interpreted 
through frequencies (n) and percentages (%), which were 
employed to convey the continuous nature of quantita-
tive data. The comprehensive account of systemic and 
radiotherapy-related complications was outlined, catego-
rised by cancer types, stages, and study designs. Pertain-
ing to hospitalisation, data stemming from complications 
due to systemic and radiotherapy were demonstrated in 
terms of descriptive statistics, including mean length of 
stay (in days) or hospitalisation rates expressed as a per-
centage, as appropriate to the context.

Results
Data selection and process
The eligibility of studies included was determined follow-
ing a three-steps screening process. Firstly, EndNote soft-
ware was used to eliminate duplicates from all retrieved 
studies or documents. Secondly, the reviewers examined 
the articles by reading the titles and abstracts to deter-
mine their relevance to our study. Finally, the third stage 
necessitated reading of full texts of all possibly relevant 
articles identified by our searches as reflected in the 
PRISMA flow diagram Fig. 1.
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Description of studies included
The initial search retrieved 3289 studies from the elec-
tronic databases. After excluding the duplicates and 
irrelevance or absence of required information, we 
screened the titles and abstracts for a further selection 
of eligible articles (Fig.  1). Subsequently, we selected 80 
articles based on eligibility criteria for full-text review. 
After excluding 55 studies in the full-text review, finally, 
25 studies with a total of approximately 33.82 million 
patients were included in the systematic review [7–10, 
15, 18, 21, 36–53]. A total of 55 studies were excluded for 
various reasons: 12 were editorial, opinion pieces, com-
mentary, or letters to the editor; 9 were review papers; 
and 34 did not provide sufficient or complete outcome-
related data.

Characteristics of the studies
Table 1 shows the characteristics of the included stud-
ies in our review. Approximately 52% studies (12 out 
25 studies) were in the USA (n = 13) [7, 9, 10, 15, 18, 
37, 38, 40, 45, 46, 49, 51, 53], followed by 28% studies 
in Australia (n = 7) [8, 21, 36, 39, 41, 42, 44]. In terms 
of study participants, the selected studies exhibited a 

wide range, with participant numbers varying from 60 
to 29,546,02 participants. 56% of the studies (14 out of 
25 studies) involved 1000 or more participants [9, 10, 
15, 18, 37, 38, 40, 42, 44–46, 48, 51, 53], while approxi-
mately one-third of the selected studies (7 out of 25 
studies) had participants number ranging from 100 to 
500 [7, 8, 21, 36, 41, 50, 52]. One study had a compara-
tively smaller participants number (< 100 participants) 
compared with others [39]. Furthermore, most selected 
studies (21 out of 25 studies) adopted a cohort study 
design [7–10, 21, 36–39, 41–46, 48, 49, 51–54], three 
RCTs [47, 49, 52] and one study using a cross-sectional 
study design [40].

A higher number of selected studies (60%, 15 out of 
25) included both male and female populations. Seven 
studies (28%) exclusively focused on female participants, 
while three studies included male participants only 
(Table 1). Most of the selected studies (96%, 24 out of 25) 
featured adult (> 18 years) participants, while one study 
solely focused on child participants [43]. Considering the 
trend of relevant publications, eight of the selected stud-
ies (32%) were published between 2002 and 2011, while 
17 studies (68%) were published between 2012 and 2022 
(Table 1).

Fig. 1 PRISMA flow diagram
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Cancer and diagnosis related information
Table  2 shows the participants’ cancer-related char-
acteristics. Out of the 25 studies reviewed, 15 of them 
focused on patients with a single type of cancer (breast, 
lung or other) [8, 15, 21, 36, 37, 39, 42, 43, 47–53], while 
the remaining 10 studies included individuals with 
multiple types of cancers [7, 9, 10, 38, 40, 41, 44–46]. 
Furthermore, five studies were conducted solely on 
breast cancer patients, and six focused on lung cancer 
patients. Approximately 62% of the studies (15 out of 25) 
reported on patients with cancer at all stages, from stage 
I to IV. Nine studies focused on patients with advanced-
stage cancer (stage III or IV), while one study reported 
early-stage cancer (stage I or II). In terms of the treat-
ment modalities used in the studies, 9 out of 25 stud-
ies (55%) employed a combination of therapies, such as 

chemotherapy, radiotherapy, hormonal therapy, and/
or antibiotic therapy for cancer treatment. On the other 
hand, 16 out of 25 studies reported that patients received 
a single therapy, either chemotherapy or radiotherapy. 
The details are presented in Table 2.

Reported therapy‑related complication and impact 
on hospitalisation
Table 3 presents data on complications related to therapy 
and resulting hospitalisations. Most studies (19 out 25 
studies) reported multiple complications, but three stud-
ies focused on a single complication [21, 36, 39]. Out of 
the 25 studies, six studies reported 10 or more compli-
cations [7–10, 37, 47], while seven studies reported com-
plications ranging from six to ten (Table 3). Five studies 

Table 1 Study background characteristics

€ 16 countries (Australia, Belgium, Canada, Finland, France, Germany, Greece, India, Italy, The Netherlands, Poland, Portugal, Romania, Spain, Turkey, and the United 
Kingdom)
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reported at least two complications but fewer than six 
[38, 42, 43, 50, 51], and three studies reported signifi-
cantly higher numbers of complications (15 or more) 
compared with other selected studies. Furthermore, four 
studies reported between nine to eleven complications. 
However, three out 25 studies concentrated on a single 
complication [21, 36, 39], including weight loss, fatigue, 
and reduced lymphovascular invasion.

In this study, we investigated the reported post-therapy 
complications to generalize the disease patterns. Com-
piling the adverse events, we have classified and found 

49 different complications based on reported complica-
tion types and characteristics (Supplementary File S1). 
Among the reported complications, neutropenia, any 
types of infections, cardiac complications, vomiting, 
fever, and kidney/renal injury were the top-most post-
therapy complications (Fig.  2). Moreover, anemia, men-
tal/neural complications, and respiratory complications 
were also reported by the included studies as post-ther-
apy complications.

Figure 3 shows that the severity of post-therapy com-
plications varied depending on the type of therapy. For 

Table 3 Reported therapy-related complications and hospitalisation

Study Reported number complications Hospitalisation

Du et al. [53] Neutropenia, fever, and thrombocytopenia (n = 3) Overall = 9%

Hanna et al. [49] Neutropenia, febrile neutropenia, neutropenia with infection, anemia, and thrombocytopenia (n = 5) Overall = 17%

Du et al. [15] Neutropenia, thrombocytopenia, fever, infection, dehydration, and delirium (n = 6) Overall = 54.37%

Sederholm et al. [52] Anemia, leucopenia, thrombocytopenia, alkaline phosphatase, alopecia, Aspartate aminotransferase (AST)/ 
Alanine aminotransferase (ALT), bilirubin, cardiac function, constipation, diarrhea, hematuria, infection, nau-
sea/vomiting, pulmonary, serum creatinine, state of consciousness, and bleeding episodes (n = 17)

Overall = 25%

Hassett et al. [37] Infection, fever, neutropenia, thrombocytopenia, anaemia, nausea, emesis, diarrhea, malnutrition, constitu-
tional, nonspecific symptoms, dehydration, electrolyte disorders, deep venous thrombosis, or pulmonary 
embolus (n = 15)

Overall = 51%
(ALOS = 5 days)

Lang et al. [51] Anemia, dehydration, infection, and neutropenia (n = 4) Overall = 46%

Hassett et al. [46] Cardiac, gastrointestinal, heanmtologic, and infectious (n = 4) Overall = 8.7%

Schilling et al. [10] Neutropenia, neutropenia plus neutropenia infection or fever, neutropenia without infection of fever, neutro-
penia, and infection (n = 10)

ALOS = 9 days

Goldstein et al. [8] Oesophagitis, pneumonitis, neutropenia, skin, mucositis, fever, infection, nausea/vomiting, thromboembo-
lism, renal impairment, chest problems, cardiac problems, anastomotic leak, wound infection, and chyle leak 
(n = 16)

ALOS = 12 days

Gridelli et al. [47] Anemia, neutropenia, fatigue, anorexia, constipation, diarrhea, muscositis, nausa, vomitting, edema, neuropa-
thy, and eye pain (n = 12)

Overall = 29%

Fruh et al. [50] Hematoxcity, and neurotoxicity (n = 2) Overall = 40%

Ling et al. [7] Coronary artery disease, myocardial infarction; peripheral vascular disease; history of deep vein thrombosis; 
diabetes; hypertension; and chronic kidney disease dehydration, dysphagia, odynophagia, mucositis, nausea, 
vomiting, neutropenic fever, and syncope (n = 15)

Overall = 25.2%

Ernight et al. [48] Infection, and gastrointestinal causes (n = 2) Overall = 6.9%

Waddle et al. [18] Vomiting, diarrhea, altered mental status or delirium, pneumonia or shortness of breath, pain, fever, or infec-
tion (n = 8)

Overall = 20%

Ong et al. [21] Fatigue (n = 1) Overall = 25%

O’Neil et al. [38] Gastrointestinal complications, malnutrition, cardiac complications, or constitutional symptoms (n = 4) Overall = 92%

Rivera et al. [40] Aspiration pneumonitis, renal failure, fracture of neck of femur (hip), pulmonary heart disease, acute myocar-
dial infarction, intestinal infection, respiratory failure, acute cerebrovascular disease, and pathological fracture 
(n = 9)

Overall = 65%

Vangelov et al. [36] Weight loss (n = 1) ALOS = 9 days

Jairam et al. [9] Neutropenia, dehydration, radiation enteritis sepsis, nausea and vomiting, disorders of rectum and anus anae-
mia, acute kidney injury, intestinal obstruction, pneumonia, and radiation cystitis (n = 11)

Overall = 90.9%

Marvelde et al. [44] Respiratory, cardiovascular, renal, hepatic, haematologic, metabolic, and neurological (n = 7) ALOS = 9 days

Saxena et al. [45] Anemia, neutropenia, sepsis, pneumonia, acute kidney injury, nausea with vomiting, dehydration, urinary tract 
infection, congestive heart failure, and fever of unknown origin (n = 10)

Overall = 12%
(ALOS = 4.5 days)

Wijetunga et al. [39] Reduced lymphovascular invasion (n = 1) Overall = 58.3%

Bassal et al. [43] Infection, and neutropenia (n = 2) Overall = 76.2%

David et al. [42] Haematuria, irradiation cystitis, urethral stricture, urinary incontinence, and urinary retention (n = 5) Overall = 20%

Alamgeer et al. [41] Mucositis, dysphagia, malnutrition, infection & sepsis, febrile neutropenia, nausea, and vomiting (n = 9) Overall = 33.6%
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example, studies indicate that patients treated with com-
bination therapy had a higher number of post-therapy 
complications across the selected studies. This suggests 
that combination therapy is associated with a higher 
number of post-therapy complications.

In the investigation of hospitalisations resulting from 
therapy-related complications, 20 studies (80%) reported 

the overall rate of hospitalisation among patients [7, 
9, 15, 18, 21, 38–43, 45–53]. Of these, four studies pro-
vided data on the average length of stay (ALOS) [8, 10, 
36, 44], while two studies reported both the overall hos-
pitalisation rate and ALOS [37, 45]. Of the studies which 
reported ALOS, three out six studies showed a hospitali-
sation ALOS of 9 days, [10, 36, 44] whereas one study was 

Fig. 2 The distribution and relationship between the post-therapy complications and the selected studies. Note: The complications were plotted 
in the y-axis corresponding to the included studies in the x-axis. The orange boxes mean the presence (value = 1) of that type of complication 
reported by the corresponding studies and the grey boxes mean the absence (value = 0) of that type of complication. AST = aspartate 
aminotransferase and ALT = alanine aminotransferase
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reported an ALOS of 12 days [8]. Seven out of 25 studies 
revealed a hospitalisation rate of over 50% among cancer 
patients who had at least one complication [9, 15, 37–40, 
43]. Furthermore, two studies reported an exceptionally 
high hospitalisation rate (> 90%) attributed to therapy-
repeated complications [9, 38].

Quality of included studies
Based on the review, it was found that all 21 cohort 
studies analysed were deemed reliable due to their 
high-quality standards [7–10, 21, 36–39, 41–46, 48, 49, 
51–54]. Furthermore, three RCTs [47, 49, 52] and single 
cross-sectional study were assessed to be of high qual-
ity, indicating that they adhered to the JBI quality assess-
ment criteria [40]. It’s worth noting that no studies were 
excluded based on poor quality assessment scores (more 
details Appendix Table A2-A4).

Discussion
This study analysed data from 25 studies that involved 
approximately 33.8 million cancer patients, providing a 
summarised relationship between systemic therapy and 

radiotherapy complications and their impact on hos-
pitalisation rates. This review identified all studies were 
conducted in high-income countries such as the United 
States, Australia, and Canada. However, there is a lack 
of evidence on cancer therapy-related post-complication 
complications and associated hospitalisations, specifically 
in low- and lower-middle-income countries. The study 
revealed that approximately half of the included studies 
used combination therapies, such as chemotherapy and 
radiotherapy and/or hormonal therapy or antibiotic ther-
apy) as the prevailing treatment modalities among can-
cer patients. This study found that a combination therapy 
is associated with a higher complication rate. Regarding 
post-therapy complications due to systemic therapy and 
radiotherapy, two-thirds of the included studies’ partici-
pants reported multiple complications related to therapy, 
with most studies reporting that around 80% of hospitali-
sations were associated with these complications. These 
findings varied depending on the type of cancer diag-
nosis, disease severity, and study design. For instance, 
among the selected studies conducted among breast 
or lung cancer patients, three or more complications 

Fig. 3 Number of post-therapy complications by therapy. Note: Combination therapy involves using two or more treatment methods 
simultaneously. This could include chemotherapy and radiotherapy; chemotherapy, radiation therapy, and hormonal therapy; or chemotherapy 
and antibiotic therapy. On the other hand, single therapy refers to using only one method of treatment modality, such as chemotherapy, 
radiotherapy, or hormonal therapy
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were reported. Most of the selected studies adopted a 
cohort study design to generate this evidence, followed 
by randomised control trials. Our review identified that 
the majority of the cancer patients were from all stages 
(i.e., I to IV), however, minority studies included the 
advanced (III/IV) and early stages (I/II) of patients. A 
previous systematic review, focused on endometrial can-
cer, reported that severe adverse effects in the advanced 
stages were common [55]. Further, another study illus-
trated that chemotherapy and radiotherapy for all types 
of cancers induced changes which may present compli-
cations, leading to hospitalisations of the patients [16]. 
As such, cancers at advanced stages are vulnerable to 
treatment-related complications that could lead to hos-
pitalisations. These emphasise the critical need for early 
diagnosis and tailored therapeutic approach especially 
in the advanced stages, including proactive management 
of treatment related adverse effects to reduce the rate of 
hospitalisation.

Similar to the studies conducted in previous [11, 13, 
20], our review found that more than 50% of treatment 
modalities were a combination of chemotherapy and 
radiotherapy for cancer treatment which might lead to 
complications [56, 57]. We found that a combination 
therapy is associated with a higher complication rate. 
Using multiple therapeutic methods at the same time 
can lead to an increase in adverse events and complica-
tions. A study on advanced pancreatic ulcers highlighted 
that though combination treatment strategies increased 
the side effects, had the potential to improve the treat-
ment outcomes [57]. This highlights the need to carefully 
weigh the potential benefits and risks of combining dif-
ferent treatments. Although combination therapy can 
have promising outcomes, the higher complication rate 
underscores the importance of considering the risk–
benefit ratio when making clinical decisions. Future 
research should focus on understanding the mechanisms 
behind these complications to refine treatment protocols, 
improve patient safety, and ultimately enhance the effec-
tiveness of combination therapies in managing this spe-
cific condition.

Our review reports the data on the therapy-related 
adverse effects and patient hospitalisation rates as a major 
outcome, illustrating multiple complications that might 
lead to higher hospitalisations rate and longer hospital 
stay. Some previous studies reported that therapy-related 
treatment modalities for cancer have higher complica-
tions, these lead to higher emergency visits and length of 
hospital stay [9, 58, 59]. These might be due to the toxic-
ity of treatment, weak immune system, and patient with 
other co-morbidities. In addition, sepsis, pneumonia and 
aspiration pneumonitis were associated with longer hos-
pital stays [9, 45]. These results underscore the needs of 

identification and management of potential side effects 
related to cancer therapies. The findings also suggest the 
importance of a multidisciplinary approach to cancer 
care, involving oncologists, nurses, or other health pro-
fessionals to minimise the adverse events and reduce hos-
pitalisation rates. Therefore, the authors suggest future 
clinical research on refining the treatment modalities.

This review has some limitations. Firstly, most of the 
included studies are from developed countries, which 
could limit the generalisability of our findings to the 
low- and lower-middle-income countries, where health-
care systems and patient populations may differ substan-
tially. Secondly, there is a paucity of uniformity in the 
research methodologies applied across studies. However, 
the majority are cohort studies, and one cross-sectional 
study design and this variation can affect the level of 
casual inferences that can be drawn from the findings. 
Thirdly, this review revealed variations in the follow-up 
periods used in the included studies. This variability can 
impact decision-making, potentially leading to confu-
sion among audience regarding the long-term or short-
term impacts of different cancer treatment modalities. 
Lastly, the availability and consistency of data regarding 
specific complications and hospitalisations are limited. 
This inconsistency poses challenges for making direct 
comparisons and assessing the nature and severity of 
complications. Despite these acknowledged and essen-
tial limitations, one of the study’s strengths was its strong 
study selection and screening protocols. Because of our 
rigorous search approach and inclusion criteria, this 
review conducted the systematic review of hospitalisa-
tion due to therapy-related complications among can-
cer patients to date. Most of the papers included in the 
review were of high quality. The comprehensive subgroup 
analyses demonstrate that our findings are applicable to 
a wide range of contexts. The review findings underscore 
the importance of delving deeper into the intricate rela-
tionships between systemic and radiotherapy-related 
complications and their causal links to hospitalisation. 
Future investigations can benefit from more robust 
research designs, utilising episode-driven data sources 
that enable a thorough exploration of these connections.

The results of this review have significant implica-
tions for clinical practice, healthcare policy, and future 
research aimed at reducing complications associated 
with cancer treatment and lowering hospitalisation rates. 
The findings offer valuable insights and potential strate-
gies, including:

1) Highlighting the need for healthcare reforms and 
improvements in several countries due to the high 
rates of hospitalisation resulting from treatment-
related complications of cancer.
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2) Providing oncologists with a better understanding 
of the complications associated with therapy-related 
cancer treatments and their serious repercussions on 
hospitalisations, enabling them to provide early diag-
nosis, personalised care plans, and strategies to miti-
gate the effects.

3) Educating patients and healthcare providers about 
the potential complications of cancer treatments, 
facilitating timely identification and intervention, 
ultimately improving patient outcomes and quality of 
life.

4) Enabling policymakers to allocate resources more 
effectively by investing wisely and equitably in cancer 
preventive strategies, enhancing the quality of care 
provided to patients.

5) Recommending that healthcare policies incorporate 
these findings and nations strengthen their preven-
tive measures and care models.

6) Suggesting the need for more research, particularly 
in low- and lower-middle-income countries, with 
long-term follow-up studies to assess the impact of 
treatments. Economically viable interventions and 
prolonged economic assessments are also recom-
mended.

Conclusions
This review highlights the increasing burden of post-
therapy complications due to systemic therapy and radi-
otherapy and the lack of data on cancer therapy-related 
complications in low-resource settings. Most studies 
were conducted in high-income countries, raising ques-
tions about research in low- and lower-middle-income 
countries. To reduce hospitalisation due to therapy-
related complications, we need to invest in research, 
improve educational resources, increase screening and 
surveillance programs, and address misconceptions. 
Future research should be standardised, patient-centred, 
and investigate health economics.
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