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Objective

Analyze the outcomes of critically ill patients who developed new-onset organ dysfunction and received systemic chemotherapy during their ICU stay.





Design

Retrospective cohort study.





Setting

A tertiary medical center in Germany with an Intensive Care Medicine department consists of 11 intensive care units comprising 140 beds, serving all subspecialties of adult intensive care medicine.





Patients

167 patients receiving systemic oncological treatment from January 1st, 2015 to December 31st, 2021, with a data cut-off on December 31st, 2022.





Interventions

None.





Measurements and main results

A total of 167 patients were included. The primary reasons for ICU admission were respiratory failure and shock/sepsis, each accounting for 34% of cases, while complications associated with oncological therapy accounted for less than 8%. The median age of hematological patients (n = 129) was 62 years (IQR 50–70), and for solid tumor patients (n = 38), it was 60 years (IQR 52–65). Predominant disease entities included lymphoma (43%) and acute myeloid leukemia (29%) among hematological patients, and lung cancer (47%) and gastrointestinal malignancies (17%) among solid tumor patients. Hematological patients had a significantly higher median Simplified Acute Physiology Score II (47 vs. 39 points; p=0.013), a higher need for invasive mechanical ventilation (59% vs. 50%; p=0.3), renal replacement therapy (54% vs. 24%; p < 0.001), and a higher 1-year mortality rate (64% vs. 53%; p=0.2) compared to solid tumor patients. The hazard ratio for 1 year survival for male sex was 2.34 (1.31–3.49), for mechanical ventilation 2.01 (1.33–3.04), for vasopressor therapy 1.98 (1.27–3.10), and for renal replacement therapy 1.51 (1.03–2.23), respectively.





Conclusion

Administering intravenous chemotherapy in an ICU setting remains challenging, and the experience to establish an indication for systemic chemotherapy is still challenging. However, the study demonstrates that, after careful interdisciplinary decision-making, a substantial number of patients can benefit from it.
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Highlights

	Question: What are the outcomes of critically ill patients who developed new-onset organ dysfunction and received systemic chemotherapy during their ICU stay?

	Findings: Hematologic patients were predominantly male (76%) and had higher SAPS-II scores, requiring more supportive interventions such as invasive ventilation and renal replacement therapy. One-year mortality was 64% for hematologic patients and 53% for solid tumor patients. Lower SAPS-II scores were associated with decreased mortality in solid tumor patients.

	Meaning: Administering intravenous chemotherapy in an ICU setting remains challenging. However, the study demonstrates that, after careful interdisciplinary decision-making, a substantial number of patients can benefit from it.







Introduction

The outcome of patients with hematological malignancies and with solid tumors has improved continuously over the last decades (1). In addition to the further development of primary therapies, the improved management of complications has also contributed significantly to this success (2, 3). Currently, nearly one in five patients treated in an Intensive Care Unit (ICU) has a cancer diagnosis (4, 5). Numerous studies in recent years have demonstrated that early involvement of intensive care medicine in managing complications is beneficial for patients, particularly in cases of respiratory failure, renal impairment, or chemotherapy-associated complications (6–8).

The integration of intensive care medicine into the treatment regimen for cancer patients has been transformative. Historically, the prognosis for cancer patients requiring ICU admission was poor, largely due to the severity of their underlying disease and the complications arising from both the malignancy and its treatment. However, with advancements in medical technology, critical care practices, and a better understanding of the pathophysiology of cancer and its complications, outcomes have significantly improved. This improvement is evident in the enhanced survival rates and quality of life for these patients.

Recent consensus statements recommend ICU admission for treatment of an acute complication if the life expectancy of the underlying malignancy is more than one year (9). However, there are still insufficient data on whether the primary start of chemotherapy in an intensive care unit for critically ill patients with malignancies also leads to a better outcome (10). A recently published narrative review elaborates on the challenges of systemic chemotherapy in the ICU setting (11). The aim of our study was to analyze the outcome of critically ill patients with a new onset of organ dysfunction and received systemic chemotherapy during this ICU stay.





Materials and methods

This retrospective analysis was performed at the Department of Intensive Care Medicine at the University Medical Center Hamburg-Eppendorf. During the study period the department consisted of 11 intensive care units comprising of 140 beds serving all subspecialties of adult intensive care medicine. All patients receiving systemic oncological treatment from January 1st 2015 to December 31th 2021 on ICU were included in this study. At the time of data cut-off on December 31th 2022, patient data were censored.

Data was collected through electronical patient data management system (PDMS, Integrated Care Manager® (ICM), Version 9.1 – Draeger Medical, Luebeck, Germany). Data extracted included age, sex, underlying hematologic/oncologic disease, and extracorporeal organ support (mechanical ventilation, renal replacement therapy, vasopressors). Furthermore, laboratory parameters, Simplified Acute Physiology Score (SAPS II) and Therapeutic Intervention Scoring System (TISS) (12–14), and information on ICU/hospital length of stay, 28-day and one-year mortality. Premedication was extracted from the hospital’s electronic prescribing system. Routine laboratory assessment was performed on daily basis according to internal standards. This study was approved by the ethics committee of the chamber of physicians Hamburg Germany (WF-004/21). Informed consent was waived due to the observational character of this study.




Statistical analysis

Descriptive statistics were used to summarize the data. Continuous variables were described as median (25-75% IQR) and compared between groups using the non-parametric Wilcoxon rank-sum test. Normal distribution was assessed using a D’Agostino’s K-squared test. Categorical variables were described as n (%) and compared between groups using Fisher’s exact test. Survival was calculated by Kaplan-Meier estimation and survival rates were compared using Log rank test. “Diseased status” was used as the primary endpoint of the analysis and survival intervals were calculated from the time of ICU admission to the event, i.e., 28, 60, and 365 days after admission to the ICU; if no event occurs time interval was set to 28, 60 or 365 days, respectively. Patients discharged from the hospital either to a rehabilitation unit outside of the primary hospital or to the outpatient sector were counted as ‘discharged from hospital alive’. Statistical analyses were performed using R (The R Foundation for Statistical Computing, Vienna, Austria) and RStudio (Version 2023.09.0 + 463, RStudio PBC, Boston, USA) with packages ggplot2 (Version 3.4.2), ggpubr (Version 0.6.0), dplyr (Version 1.1.1), readxl (Version 1.4.2; Tidyverse, RStudio PBC, Boston, USA), survival (Version 3.5-5), survminer (Version 0.4.9; Alboukadel Kassambara et al., Open source) officer (Version 0.6.2; David Gohel et al., Open source), gtsummary (Version 1.7.2; Daniel D. Sjoberg, Joseph Larmarange, Michael Curry, Jessica Lavery, Karissa Whiting, Emily C. Zabor), forestmodel (Version 0.6.2; Nick Kennedy) and SPSS Statistics (Version 27, IBM, Armonk, USA). Graphics were then edited and merged in Microsoft Powerpoint (Microsoft, Redmond, USA). A p-value of <0.05 was considered to be statistically significant.






Results

One-hundred-sixty-seven patients had malignancies, of which 129 were hematologic and 38 solid tumors. The median age for hematologic and solid tumor patients was 62 years (IQR 50 – 70) and 60 years (52 - 65), respectively. In the hematologic cohort 76% (n=98) were males, whereas sex distribution was more balanced with 53% (n=20) males in the solid tumor cohort. Lymphoma (43%) and acute myeloid leukemia (29%) were the most frequent hematological entities whereas lung cancer (47%) and gastrointestinal malignancies (17%) were the leading solid entities. Respiratory failure, shock/sepsis, altered mental status, renal failure and others including treatment related conditions were the reason for admission to the ICU in 35%, 32%, 12%, 9% and 12% of hematology patients and in 32%, 40%, 13%, 8% and 8% of solid tumor patients. During the treatment course on the ICU, hematologic patients required numerically but not statically significant more often invasive ventilation (59% vs 50%; p=0.3) and renal-replacement therapy (RRT) (54% vs 24%; p<0.001). Hematological patients had a significant higher SAPS-II Score than oncological patients (SAPS-II; median: 47 vs 39 points; p=0.013) and the one-year mortality was 64% (n=83) vs. 53% (n=20), respectively (Table 1). However, the overall one-year-survival for all patients was 38%. Risk factors for one-year mortality in hematological patients were invasive mechanical ventilation (HR 2.34; 95%CI 1.46 – 3.75; p<0.001), male sex (HR 2.53; 95%CI 1.37 – 4.67; p=0.003), catecholamine therapy (HR 2.08; 95%CI 1.28 – 3.40; p=0.003) and renal replacement therapy (HR 1.62; 95%CI 1.04 – 2.52; p=0.032) (Figure 1). In solid tumor patients, a higher SAPS II was statistically associated with decreased survival (HR 1.04; 95%CI 1.01 – 1.07; p<0.007). The ICU-mortality was 42% in both groups (Table 1). One-year mortality in hematological patients was 64% and 53% in solid tumor patients (p = 0.65; Figure 2). Individual risk factors were calculated and are illustrated as Kaplan-Maier graphs for an interval of 365 days after ICU admission in Supplementary Figure 1, for an interval of 28 days after ICU admission in Figure 3 and for an interval of 60 days after ICU admission in Supplementary Figure 4. In this context, risk factors are similar for all intervals. The decision on chemotherapy was made by the interdisciplinary team consisting of ICU physicians and cancer specialists. The aim was to use chemotherapy as part of the multimodal approach to stabilize the underlying organ dysfunction related (in part) to the underlying malignancy. Palliative therapy that did not serve this purpose was paused until the patient had stabilized. Overall, about half of the patients started chemotherapy after ICU admission (54% and 63% in heamtological and Oncological patients, respectively). Due to the heterogeneity of the underlying disease entities, a large number of substances and combinations were used (Supplementary Table 1). The proportion of patients treated with either monotherapy or combination therapy did not differ when stratified by low (<2 organs) or high degree (≥ 2 organs) of organ dysfunction (Supplementary Figure 2). However, survival rates stratified 365 days after ICU admission was statistically significant better in patients only needed none or one organ system support (HR 2.36; 95%CI 1.48 - 3.75; p < 0.001) which is shown in Supplementary Figure S3. The rate of patients discharged from the hospital alive was 42% in the hematological and 45% in the oncological patients cohort, respectively.


Table 1 | Demographic data and cancer diagnosis of patients receiving systemic oncological therapy on the intensive care unit (ICU).






Figure 1 | Results from univariate Cox proportional Hazard modeling at 365 days for all patients (Panel A), only for Solid tumor patients (Panel B) and only for Hematological patients (Panel C). Hazard ratios were calculated for the risk of death at 365 days after ICU admission. 95% Confidence interval is shown with lower and upper limits.






Figure 2 | Results of Kaplan-Meier estimates survival analysis by entity group (Hematological, Solid tumors) for an interval of 365 days after ICU admission. Given level of significance is calculated by Log-Rank analysis.






Figure 3 | Results of Kaplan-Meier estimates survival analysis by intervention (Catecholamine therapy, Renal replacement therapy, Invasive ventilation) and Sex for an interval of 28 days after ICU admission. Given level of significance is calculated by Log-Rank analysis. 95% Confidence interval is shown by filled light color aside the curves.







Discussion

In our cohort of 167 ICU patients with hematological and solid cancers, systemic chemotherapy in addition to treatment of acute organ dysfunctions resulted in a one-year overall survival of 38%. More and more evidence has emerged that early ICU treatment of therapy-related complications is beneficial for patients with malignancies (2, 6, 15). In contrast to critical illness of non-cancer related disease the outcome of patients with malignancy is not alone depending on the antecedent condition but also on the type and stage of cancer. Therefore, it is necessary to treat not only the antecedent critical condition but also the underlying tumor. Hence, it is not surprising that in our study we could demonstrate that patients admitted to the ICU because of acute organ dysfunction also benefit from the initiation of systemic tumor therapy. This held true not only for hematological patients with tumor-related organ dysfunction where systemic chemotherapy is a therapeutic option under certain conditions (11, 16, 17), but also for oncological patients where higher grade organ dysfunctions is usually considered a contraindication for such therapies (18). We demonstrated in 167 patients with acute organ dysfunction a one-year mortality of 62%. This is similar to the range reported in other studies in patients with sepsis or septic shock without a cancer diagnosis (19–21). For non-cancer patients with acute respiratory failure the one-year-mortality rate has been reported to be 31 – 48% (22, 23) and for patients with acute kidney failure 32 – 62% (24, 25). Respiratory failure is also the risk factor associated with the highest mortality in non-cancer patients. Nevertheless, there are substantial differentials with regard to the underlying cause as Secreto and colleagues (26) showed recently in a post-hoc analysis of the EFRAIM study. Moreover, we were able to show that 43% (n=71) of the patients treated, could be discharged from hospital alive, indicating that treatment even in patients with higher grade organ dysfunction can lead to acceptable quality of life within the expected range for these disease entities (27). Risk factors (respiratory failure requiring mechanical ventilation, male sex) were comparable hazards to those in patients without active cancer. Daily bedside interdisciplinary meetings between intensive care physicians and oncologists allowed adaptation of the cancer therapy to the patient`s current health condition and thus management of side effects. In addition to this the ICU staff was trained to provide both, application of chemotherapy and critical care. The high degree of organ dysfunction in our cohort made it impossible to detect chemotherapy-associated adverse events. Due to the retrospective character of this study a clinical bias for patient selection and therapy limitation cannot be excluded. Moreover, the rather low number of patients and monocentric recruitment limits the generalizability of the study results. Further, this study primarily focuses on combination chemotherapy regimens and does therefore not address single-agent targeted therapies, which are generally associated with a more favourable toxicity profile. On the other hand, a prospective study investigating the withholding of potentially life-saving chemotherapy would be difficult for obvious ethical reasons. As previously reported by Darmon et al. (28) survival for these patients has improved over the past decade and outdated evidence indicating a treatment limitation needs to be addressed to update the clinician’s’ perspective on critically ill cancer patient. From this point, our studies demonstrated that both withholding specific therapy and limiting intensive care measures do not seem appropriate in this collective. Moreover, the addition chemotherapy may extend survival, providing patients with valuable time to engage with their family members. Based on our retrospective data, we have developed a decision-making algorithm (Supplementary Figure S5) for interdisciplinary ICU teams.





Conclusion

The initiation of systemic chemotherapy for patients with acute organ dysfunctions who are being treated in an ICU and have newly diagnosed oncological or hematological cancers appears to be both beneficial and feasible. To optimize outcomes for individual patients, a high level of interdisciplinary collaboration is essential.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Ethics committee of the chamber of physicians Hamburg Germany. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.





Author contributions

PK: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing. FK: Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing – original draft, Writing – review & editing. VA: Data curation, Investigation, Writing – review & editing. WA: Investigation, Validation, Writing – review & editing. CK: Conceptualization, Data curation, Investigation, Writing – review & editing. KR: Data curation, Formal analysis, Investigation, Writing – review & editing. WF: Supervision, Writing – review & editing. KW: Investigation, Supervision, Writing – review & editing. SK: Conceptualization, Supervision, Writing – review & editing. CB: Conceptualization, Supervision, Writing – review & editing. DW: Conceptualization, Formal analysis, Investigation, Supervision, Validation, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1508112/full#supplementary-material




References

1. Alfano, CM, Leach, CR, Smith, TG, Miller, KD, Alcaraz, KI, Cannady, RS, et al. Equitably improving outcomes for cancer survivors and supporting caregivers: A blueprint for care delivery, research, education, and policy. CA Cancer J Clin. (2019) 69:35–49. doi: 10.3322/caac.21548

2. Karagiannis, P, Sanger, L, Alsdorf, W, Weisel, K, Fiedler, W, Kluge, S, et al. Intensive care outcomes of patients after high dose chemotherapy and subsequent autologous stem cell transplantation: A retrospective, single centre analysis. Cancers (Basel). (2020) 12(6):1678. doi: 10.3390/cancers12061678

3. Schellongowski, P, Staudinger, T, Kundi, M, Laczika, K, Locker, GJ, Bojic, A, et al. Prognostic factors for intensive care unit admission, intensive care outcome, and post-intensive care survival in patients with de novo acute myeloid leukemia: a single center experience. Haematologica. (2011) 96:231–7. doi: 10.3324/haematol.2010.031583

4. Bos, MM, de Keizer, NF, Meynaar, IA, Bakhshi-Raiez, F, and de Jonge, E. Outcomes of cancer patients after unplanned admission to general intensive care units. Acta Oncol. (2012) 51:897–905. doi: 10.3109/0284186X.2012.679311

5. Soares, M, Caruso, P, Silva, E, Teles, JM, Lobo, SM, Friedman, G, et al. Characteristics and outcomes of patients with cancer requiring admission to intensive care units: a prospective multicenter study. Crit Care Med. (2010) 38:9–15. doi: 10.1097/CCM.0b013e3181c0349e

6. Azoulay, E, Soares, M, Darmon, M, Benoit, D, Pastores, S, and Afessa, B. Intensive care of the cancer patient: recent achievements and remaining challenges. Ann Intensive Care. (2011) 1:5. doi: 10.1186/2110-5820-1-5

7. Mokart, D, Lambert, J, Schnell, D, Fouche, L, Rabbat, A, Kouatchet, A, et al. Delayed intensive care unit admission is associated with increased mortality in patients with cancer with acute respiratory failure. Leuk Lymphoma. (2013) 54:1724–9. doi: 10.3109/10428194.2012.753446

8. de Montmollin, E, Tandjaoui-Lambiotte, Y, Legrand, M, Lambert, J, Mokart, D, Kouatchet, A, et al. Outcomes in critically ill cancer patients with septic shock of pulmonary origin. Shock. (2013) 39:250–4. doi: 10.1097/SHK.0b013e3182866d32

9. Kiehl, MG, Beutel, G, Boll, B, Buchheidt, D, Forkert, R, Fuhrmann, V, et al. Consensus statement for cancer patients requiring intensive care support. Ann Hematol. (2018) 97:1271–82. doi: 10.1007/s00277-018-3312-y

10. Kochanek, M, Shimabukuro-Vornhagen, A, and Boll, B. Hematological-oncological intensive care patients: Treatment without borders. Med Klin Intensivmed Notfmed. (2019) 114:214–21. doi: 10.1007/s00063-019-0532-4

11. Lafarge, A, Chean, D, Whiting, L, Clere-Jehl, R, Groupe de Recherche en Reanimation Respiratoire du patient dO-H, Clinical Research in Intensive C, et al. Management of hematological patients requiring emergency chemotherapy in the intensive care unit. Intensive Care Med. (2024) 50:849–860. doi: 10.1007/s00134-024-07454-z

12. Cullen, DJ, Civetta, JM, Briggs, BA, and Ferrara, LC. Therapeutic intervention scoring system: a method for quantitative comparison of patient care. Crit Care Med. (1974) 2:57–60. doi: 10.1097/00003246-197403000-00001

13. Deyo, RA, Cherkin, DC, and Ciol, MA. Adapting a clinical comorbidity index for use with ICD-9-CM administrative databases. J Clin Epidemiol. (1992) 45:613–9. doi: 10.1016/0895-4356(92)90133-8

14. Le Gall, JR, Lemeshow, S, and Saulnier, F. A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study. JAMA. (1993) 270:2957–63. doi: 10.1001/jama.1993.03510240069035

15. Benoit, DD, van der Zee, EN, Darmon, M, Reyners, AKL, Metaxa, V, Mokart, D, et al. Outcomes of ICU patients with and without perceptions of excessive care: a comparison between cancer and non-cancer patients. Ann Intensive Care. (2021) 11:120. doi: 10.1186/s13613-021-00895-5

16. Röllig, C, Ayuk, FA, Braess, J, Heuser, M, Manz, MG, Passweg, J, et al. Akute Myeloische Leukämie (AML). Onkopedia (2022). Available at: https://www.onkopedia.com/de/onkopedia/guidelines/akute-myeloische-leukaemie-aml/@@guideline/html/index.html (accessed August 2023).

17. Abel, GA, and Klepin, HD. Frailty and the management of hematologic Malignancies. Blood. (2018) 131:515–24. doi: 10.1182/blood-2017-09-746420

18. Oken, MM, Creech, RH, Tormey, DC, Horton, J, Davis, TE, McFadden, ET, et al. Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol. (1982) 5:649–55. doi: 10.1097/00000421-198212000-00014

19. Martin, GS, Mannino, DM, Eaton, S, and Moss, M. The epidemiology of sepsis in the United States from 1979 through 2000. N Engl J Med. (2003) 348:1546–54. doi: 10.1056/NEJMoa022139

20. Kaukonen, KM, Bailey, M, Suzuki, S, Pilcher, D, and Bellomo, R. Mortality related to severe sepsis and septic shock among critically ill patients in Australia and New Zealand, 2000-2012. JAMA. (2014) 311:1308–16. doi: 10.1001/jama.2014.2637

21. Vincent, JL, Sakr, Y, Sprung, CL, Ranieri, VM, Reinhart, K, Gerlach, H, et al. Sepsis in European intensive care units: results of the SOAP study. Crit Care Med. (2006) 34:344–53. doi: 10.1097/01.CCM.0000194725.48928.3A

22. Esteban, A, Frutos-Vivar, F, Muriel, A, Ferguson, ND, Penuelas, O, Abraira, V, et al. Evolution of mortality over time in patients receiving mechanical ventilation. Am J Respir Crit Care Med. (2013) 188:220–30. doi: 10.1164/rccm.201212-2169OC

23. Villar, J, Blanco, J, Anon, JM, Santos-Bouza, A, Blanch, L, Ambros, A, et al. The ALIEN study: incidence and outcome of acute respiratory distress syndrome in the era of lung protective ventilation. Intensive Care Med. (2011) 37:1932–41. doi: 10.1007/s00134-011-2380-4

24. Zhang, W, Wen, D, Zou, YF, Shen, PY, Xu, YW, Shi, H, et al. One-year survival and renal function recovery of acute kidney injury patients with chronic heart failure. Cardiorenal Med. (2015) 5:40–7. doi: 10.1159/000369834

25. Chang, CH, Fan, PC, Chang, MY, Tian, YC, Hung, CC, Fang, JT, et al. Acute kidney injury enhances outcome prediction ability of sequential organ failure assessment score in critically ill patients. PloS One. (2014) 9:e109649. doi: 10.1371/journal.pone.0109649

26. Secreto, C, Chean, D, van de Louw, A, Kouatchet, A, Bauer, P, Cerrano, M, et al. Characteristics and outcomes of patients with acute myeloid leukemia admitted to intensive care unit with acute respiratory failure: a post-hoc analysis of a prospective multicenter study. Ann Intensive Care. (2023) 13:79. doi: 10.1186/s13613-023-01172-3

27.Surveillance, epidemiology, and end results program (2022). Available online at: https://seer.cancer.gov/statfacts/ (accessed April 2024).

28. Darmon, M, Bourmaud, A, Georges, Q, Soares, M, Jeon, K, Oeyen, S, et al. Changes in critically ill cancer patients’ short-term outcome over the last decades: results of systematic review with meta-analysis on individual data. Intensive Care Med. (2019) 45:977–87. doi: 10.1007/s00134-019-05653-7




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Karagiannis, Klingler, Arelin, Alsdorf, König, Roedl, Fiedler, Weisel, Kluge, Bokemeyer and Wichmann. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-14-1508112-g001.jpg
n All patients at 365 days

Age 167 i 1.00(0.99 -1.01) 0.900
Gender Female 49 + Reference

Male 118 ——— | 2.13(1.31-3.49) 0.002
Renal replacement therapy No 88 - Reference

Yes 79 ;.—.—4 1.51(1.03-2.23) 0.037
Catecholamine therapy No 56 ‘ Reference

Yes 111 — @ |1.98(1.27-3.10) 0.003
Invasive ventilation No 72 . Reference

Yes 95 —m— | 2.01(1.33 -3.04) <0.001
Simplified Acute Physiology Score (SAPS) 167 * 1.02 (1.00 - 1.03) 0.012
Therapeutic Intervention Scoring System (TISS) 167 I. 1.01(0.98 - 1.04) 0.427
Duration of Ventilation 167 . 1.00 (1.00 - 1.00) 0.983

i 1.'5 5 2.'5 ;

Female 18 Reference

Male 20 1.45 (0.59 - 3.56) 0.417

Renal replacement therapy No Reference
1.04 (0.38 - 2.87) 0.941

Catecholamine therapy Reference
1.86 (0.62 - 5.59) 0.267

Invasive ventilation Reference
1.23 (0.51 - 2.97) 0.650
Simplified Acute Physiology Score (SAPS) 1.04 (1.01 - 1.07) 0.007

Therapeutic Intervention Scoring System (TISS) 1.03 (0.97 - 1.08) 0.344

Duration of Ventilation 1.00 (1.00 - 1.00) 0.811

1.00 (0.98 -1.01) 0.654

Female Reference
Male ——— | 2.53(1.37-4.67) 0.003

Renal replacement therapy No Reference
1.62 (1.04 - 2.52) 0.032

Catecholamine therapy Reference
2.08 (1.28 - 3.40) 0.003

Invasive ventilation Reference
2.34 (1.46 - 3.75) <0.001

Simplified Acute Physiology Score (SAPS) 1.01 (0.99-1.03) 0.281

Therapeutic Intervention Scoring System (TISS) 1.00 (0.97 - 1.04) 0.768

Duration of Ventilation 1.00 (1.00 - 1.00) 0.858






OEBPS/Images/fonc.2024.1508112_cover.jpg
& frontiers | Frontiers in Oncology

Outcome of critically ill patients receiving
systemic chemotherapy on the intensive
care unit





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Outcome of critically ill patients receiving systemic chemotherapy on the intensive care unit

      

        		

          Objective

        



        		

          Design

        



        		

          Setting

        



        		

          Patients

        



        		

          Interventions

        



        		

          Measurements and main results

        



        		

          Conclusion

        



        		

          Highlights

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-14-1508112-g002.jpg
+ Haematological '+ Solid tumors

1.00

0.75

0.50

Survival probability

0.25

0.00

0 100 200 300

Number at risk

Haematological 129 55 41 34

38

Solid tumors

0 100 200 300
Time in days





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-14-1508112-g003.jpg
- &
o £ 1.00
€ > ® 075
o Q0 :
o0 o
RS £ 050
(8) L= !
g* S 0.25
= 2 0.00
£ o
(¥p)
-
>
S £ 1.00
QEJ S
g > T 0.75
ol 2 0.50
o 2 a2 =
=" S 0.25
= S
g € 0.00
v
>
£ 1.00
c =
o O
4 © 0.75
w o o
S £ 0.50
-2 S 0.25
>
€ 0.00
(¥p)]
>
£ 1.00
=
_rgo 0.75
> S 0.50
A 2
S 025
c
€ 0.00
v

Catecholamine therapy

All Patients (N=167) Oncological patients (N=38)
>
£ 1.00
=
® 0.75
(o]
5 0.50
p = 0.00038 S 025
£ 0.00
0 10 20 n
Time in days Time in days
>
£ 1.00
=
o
5 0.50
S 025
£ 0.00
0 10 20 n
Time in days Time in days
>
£ 1.00
Q0
8 075 -bq
(o]
5 0.50
p = 0.00033 S 0254y p=052
€ 0.00
0 10 20 v 0 10 20
Time in days Time in days
>
£ 1.00
=
& 0.75 t—_""l:,, 1
S 050
p =0.0031 S 025 p=028
£ 0.00
0 10 20 “ 0 10 20
Time in days Time in days
+ No + Yes

Survival probability Survival probability Survival probability

Survival probability

Haematological patients (N=129)

1.00
0.75
0.50
0.251 p=0.00088
0.00
0 10 20
Time in days
1.00 .
0.75
0.50
0.00
0 10 20
Time in days
1.00
0.75
0.50
0251 p<0.0001
0.00
0 10 20
Time in days
1.00
0.75
0.50
0.251 p=0.009
0.00
0 10 20
Time in days

Renal replacement therapy + No + Yes Invasive ventilation + No + Yes Sex + Female

+ Male





OEBPS/Images/table1.jpg
Hematological Patients Oncological Patients

N =129 N = 38

Demographic data Median (IQR) or N [%] Median (IQR) or N [%)]

Age 62 (50 - 70) 60 (52 - 65)

Male Sex 98 [76 %] 20 [53 %]

TISS 10 (5 - 15) 10 (5 - 14)

SAPS 47 (37 - 55) 39 (28 - 50)

Entities (N)
Lymphoma 56 Lung Cancer 18
AML 38 GI Cancer 8
Multiple Myeloma 15 Gynecological Cancer 3
Hemophagocytosis 10 Prostate/Urothelial/Germ cell = 4
ALL 6 Sarcoma 2
CML 2 Ccup 2

Glioblastoma 1

Missing 2 Missing 0

Supportive therapy N [%] N [%]

Vasopressor therapy 83 [64 % 28 [74 %]

Invasive ventilation 76 [59 % 19 [50 %]

Renal replacement therapy 70 [54 % 9 [24 %)

Follow up parameters » N [%] N [%]

Length of ICU stay Median (IQR) | 10 (5 - 22) 6 (4 -20)

Hospital discharge alive N [%] 54 [42 % 17 (45 %)

ICU discharge alive N [%)] 75 [58 % 22 [58 %)

Follow up time Mean (95 % CI) 260 (175 - 345) 171 (86 - 256)

One year mortality 1 64 % 53 %

Started Chemotherapy on ICU 1 70 [54 % 24 [63 %]

Missing data N 49 10





