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BACKGROUND:

The cost-effectiveness of albumin-based fluid support in patients with septic shock is currently unknown.

METHODS:

In a simulation study, we compared standard medical practice and systematic 20% albumin infusion. The study population consisted of patients with septic shock admitted to one of the 28 ICUs belonging to the Cub-Réa regional database between 1st January 2014 and 31st December 2016. Cost estimates were based on French diagnosis related groups and fixed daily prices. Estimation of mortality reduction relied on ALBIOS trial data documenting a Risk Ratio of 0.87 in a nonpreplanned subgroup of patients with septic shock. Life expectancy was estimated with follow up data of 184 patients with septic shock admitted in year 2000 in the same ICUs. Several sensitivity analyses were performed including a one-way Deterministic Sensitivity Analysis (DSA) and a Probabilistic multivariate Sensitivity Analysis (PSA).

RESULTS: 6406 patients were included. In the base-case scenario, the mean live years gained with albumin was 0.49. The mean extra cost of using albumin was €480 per year. The cost per year gained was €974. Sensitivity analyses confirmed the robustness of the results. The probability of albumin being cost effective was 95% and 97% for a threshold fixed at €20,000 and €30,000 per life year saved, respectively.

CONCLUSION:

On the basis of the risk reduction observed in the septic shock subgroup analysis of the ALBIOS dataset, the application of the ALBIOS trial results to Cub-Réa data may suggest that albumin infusion is likely cost-effective in septic shock.

Sepsis is a major healthcare problem with high mortality rates and carrying an important economic burden [START_REF] Angus | Epidemiology of severe sepsis in the United States: analysis of incidence, outcome, and associated costs of care[END_REF][START_REF] Martin | The epidemiology of sepsis in the United States from 1979 through 2000[END_REF][START_REF] Quenot | The epidemiology of septic shock in French intensive care units: the prospective multicenter cohort EPISS study[END_REF][START_REF] Zhou | Epidemiology and outcome of severe sepsis and septic shock in intensive care units in mainland China[END_REF]. Septic shock is defined as a specific subset of sepsis in which underlying circulatory, cellular, and metabolic abnormalities are associated with a greater risk of mortality [START_REF] Shankar-Hari | Developing a New Definition and Assessing New Clinical Criteria for Septic Shock: For the Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3)[END_REF], and it is diagnosed by a vasopressor requirement to maintain a mean arterial pressure ≥65 mm Hg and serum lactate levels >2 mmol/L, in the absence of hypovolemia. Resuscitation with intravascular fluids is one of the key interventions in septic patients and has the aim to correct symptomatic hypovolemia and restore vital organ perfusion. Although fluid resuscitation is commonly carried out, some important questions are still a matter of debate [START_REF] Perner | Focus on fluid therapy[END_REF].

According to the current Surviving Sepsis Campaign Guidelines, crystalloids are recommended as the fluid of choice for initial resuscitation and subsequent intravascular volume replacement in patients with sepsis and septic shock. When these patients require substantial amounts of crystalloids, the use of albumin in addition to crystalloids is suggested for initial resuscitation and subsequent intravascular volume replacement [START_REF] Rhodes | Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic Shock: 2016[END_REF].

Albumin is widely used in clinical practice and it is known for some physiological properties other than the maintenance of oncotic pressure, such as antioxidant effects and positive effects on vessel wall integrity [START_REF] Ferrer | Non-oncotic properties of albumin. A multidisciplinary vision about the implications for critically ill patients[END_REF]. Albumin interacts with the glycocalyx and reduces vascular permeability [START_REF] Vincent | Albumin administration in the acutely ill: what is new and where next? Critical care[END_REF], thus enhancing microcirculatory function in critically ill patients [START_REF] Moret | Albumin-Beyond Fluid Replacement in Cardiopulmonary Bypass Surgery: Why, How, and When?[END_REF]. Albumin is able to restore endothelial response to acetylcholine [START_REF] Hariri | Albumin infusion improves endothelial function in septic shock patients. A pilot study[END_REF] In the SAFE (Saline versus Albumin Fluid Evaluation) trial, albumin was shown to be as safe and effective as 0.9% saline in a pool of Intensive Care Unit (ICU) patients requiring fluid administration, and a trend towards a mortality reduction was specifically observed in patients with severe sepsis [START_REF] Finfer | A comparison of albumin and saline for fluid resuscitation in the intensive care unit[END_REF]. On the contrary, the use of artificial colloids such as hydroxyethyl starches (HES) has been banned in patients with sepsis, due to safety concerns, including renal function deterioration and mortality [START_REF] Myburgh | Hydroxyethyl starch or saline for fluid resuscitation in intensive care[END_REF][START_REF] Perner | Hydroxyethyl starch 130/0.42 versus Ringer's acetate in severe sepsis[END_REF]. Another large trial, the ALBIOS (ALBumin Italian Outcome Sepsis) one, including patients with septic shock as well as patients with severe sepsis, addressed the efficacy of albumin added to crystalloids in improving survival compared to crystalloids alone; no overall mortality benefit was shown in patients with sepsis, but lower 90-day mortality was observed with albumin in the subgroup of patients with septic shock (Relative risk -RR-0.87; 95% CI 0.77-0.99) [START_REF] Caironi | Albumin replacement in patients with severe sepsis or septic shock[END_REF]. However, another French trial did not documented any mortality reduction of Human Albumin in patients with septic shock [START_REF] Charpentier | Efficacy and tolerance of hyperoncotic albumin administration in septic shock patients: the EARSS study[END_REF]. Some meta-analyses have also stated the benefit of albumin in terms of survival in patients with sepsis [START_REF] Delaney | The role of albumin as a resuscitation fluid for patients with sepsis: a systematic review and meta-analysis[END_REF][START_REF] Wiedermann | Albumin replacement in severe sepsis or septic shock[END_REF] and specifically with septic shock [START_REF] Xu | Comparison of the effects of albumin and crystalloid on mortality in adult patients with severe sepsis and septic shock: a meta-analysis of randomized clinical trials[END_REF], while others have concluded to a lack of effect of albumin on mortality 20, 21).

An obstacle for the use of albumin in patients with septic shock might be its price, as it can be perceived as an expensive option if only the cost of the product is considered [START_REF] Vincent | Type of fluid in severe sepsis and septic shock[END_REF]. However, albumin has been described as more cost-effective than crystalloids and HES when total medical costs and complications are considered [START_REF] Farrugia | Choice of Fluids in Severe Septic Patients -A Cost-effectiveness Analysis Informed by Recent Clinical Trials[END_REF]. In 2007, the COASST study, comprising a population of patients with severe sepsis or septic shock included in the Cub-Réa database, and considering the 4.6% reduction in mortality observed in the SAFE trial, also concluded that albumin is cost-effective in those patients [START_REF] Guidet | The COASST study: costeffectiveness of albumin in severe sepsis and septic shock[END_REF].

Considering the results of ALBIOS trial [START_REF] Caironi | Albumin replacement in patients with severe sepsis or septic shock[END_REF], the aim of the EMAISS (Economic Model of Albumin Infusion in Septic Shock) study was to assess the cost-effectiveness of albumin in patients with septic shock, under standard medical practice in French ICUs..

Methods

Patients and treatment

The data used in this cost-effectiveness study were collected from the Cub-Réa database [START_REF] Aegerter | Organization and quality control of a clinical database on intensive care medicine in central and suburban Paris[END_REF][START_REF] Sznajder | Estimation of direct cost and resource allocation in intensive care: correlation with Omega system[END_REF]. Cub-Réa has been gathering data from ICUs located in Paris and its surrounding area, since 1996. The Cub-Réa database is compliant with the French law, Patients admitted with septic shock (ICD10 code "R572") to one of the 28 participating ICUs from 1 st January 2014 to 31 st December 2016 were included. All patients received either epinephrine or norepinephrine. Patients with ascites and likely to receive albumin were excluded. Only the first stay was included in the analysis for those patients admitted two or more times due to septic shock.

Long-term survival was determined from a group of 184 patients admitted to the ICU for septic shock between 1998 and 2000, who fulfilled the Cub-Réa inclusion criteria [START_REF] Martel | Évaluation de l'impact à long terme de la réanimation[END_REF], and whose 10-year vital status was obtained from the French Epidemiological Centre on causes of deaths (CepiDc) (28). Their characteristics were compared to those included in our study using either Chi-square test or Student t-test, as appropriate.

Model

A decision tree model was developed to estimate ICU costs and health outcomes when using either albumin and crystalloids or crystalloids alone in patients with septic shock, from ICU admission and over lifetime horizon. Different analyses were made for those patients being discharged alive from hospital or dying within hospital (Figure S1).

Albumin administration was assumed to last for a maximum duration of 7 days.

The data obtained from Cub-Réa database for this analysis were age, sex, ICU length of stay (ICU-LOS) for patients who died in hospital, ICU-LOS for patients discharged alive, hospital LOS for patient who died at hospital, hospital LOS for patient discharged alive, mortality rate with crystalloids and cost of hospital stay per day. The reduction of mortality with albumin compared to crystalloids alone in patients with septic shock was taken from the ALBIOS trial [START_REF] Caironi | Albumin replacement in patients with severe sepsis or septic shock[END_REF].

Estimation of costs and life expectancy

For this analysis, the perspective of the French National Health System (Caisse Nationale d'Assurance Maladie) was adopted. Medical direct costs incurred during the ICU stay and related to the treatment strategies were included in the analysis, considering both tariffs (29) and prices as costs. The total ICU cost was calculated by multiplying ICU-LOS by the sum of septic shock costs (DRG costs when managed in public hospitals) per day plus an additional daily fixed price for ICU stay, paid by the French National Health System. The cost of albumin was derived from the administered quantity value in the ALBIOS trial [START_REF] Caironi | Albumin replacement in patients with severe sepsis or septic shock[END_REF] and the ICU-LOS of patients included in this study and the price of vial in France. Because all costs were incurred during the first months (during the ICU stay), no discounting method was used.

The DEALE (Declining Exponential Approximation of Life Expectancy) method for calculating life expectancy was used to estimate the average life expectancy [START_REF] Beck | A convenient approximation of life expectancy (the "DEALE"). I. Validation of the method[END_REF]. In order to estimate life-expectancy according to age and sex, the estimated annual septicshock-specific mortality rate and the Mortality Tables by Social Category and Diploma, published in 2016, were used (31). The excess mortality rates were derived from the data of 184 patients admitted to ICU from 1998 to 2000, who survived from their septic shock and for whom the 10 year vital status after hospital discharge was available, and the French's life mortality tables estimated during the same period

Base-case analysis

The Incremental Cost-Effectiveness Ratio (ICER), i.e. the difference in cost per lifeyear gained for albumin vs crystalloids alone, was estimated using the mean values of the parameters presented in Table 1 as inputs of our model.

Sensitivity analysis

In order to appraise the uncertainty of our estimations, several sensitivity analyses were performed including a one-way Deterministic Sensitivity Analysis (DSA) and a Probabilistic multivariate Sensitivity Analysis (PSA). In DSA, the inputs of the model were changed one by one using extreme values for each parameter and the ICER was recalculated. In PSA analysis, except for the price of albumin and the additional daily price for ICU stay, which are fixed, the value of the inputs variables were simulated from their respective distribution. 2,000 simulations were done and the results in terms of incremental cost and life-years gained were presented as cost-effectiveness plane and ICERs were presented as acceptability curve.

Furthermore, to account for the uncertainty of other variables when conducting the DSA, both approaches were combined (DSA and PSA). For each deterministic variation done on one variable, PSA was conducted simultaneously on all other variables of the model, and the results were summarized as curves of the probability of costeffectiveness of albumin when willingness-to-pay threshold is fixed at 10,000, 20,000 or €30,000, according to the deterministic variations of each variable.

The robustness of the method used to estimate the life expectancy of patients discharged alive was assessed by performing a PSA using a Weibull model, which was fit on the Cub-Réa-2000 database and adjusted on age and sex. Subsequently, the estimated parameters (shape, scale and covariates parameters) were used to derive the survival curve according to the simulated patients based on Cub-Réa-2016 database. Mean survival was obtained by calculating the area under the extrapolated survival curves (R Core Team software, version 3.4.4, 2018; Foundation for Statistical Computing, Vienna, Austria).

Results

During the 3-year study period, a total of 86,152 ICU stays and 8,504 patients with septic shock (11% of the entire cohort) were recorded in the Cub-REA database.

Patients with septic shock related to infected ascites and second or later stays after a first ICU stay were excluded leaving 6406 cases that fulfilled the inclusion criteria (Figure 1). Mean age of the population included was 66.3 ± 15.3 years and 37.9% were female (Table 1). Mean simplified acute physiology score (SAPS II) was 61.1 ± 22.2.

Charlson comorbidity index was 0 in 39.2%; 1 in 13.7%; 2 in 23.2% and >3 in 23.9% (Table S1). Organ supports were: vasoactive drugs 100% (as part of definition of septic shock), mechanical ventilation 80.5%; renal replacement therapy (RRT) 17.2%. Mean ICU-LOS for patients dying at the hospital and discharged alive was 12.27 ± 16.85 and 13.15 ± 16.63 days, respectively. Mean hospital-LOS for the same groups of patients was 17.54 ± 24.4 and 29.75 ± 28.12 days, respectively, and in-hospital mortality was 46.3%.

Survival rate at 10 years from hospital discharge estimated from the data of the 1998-2000 cohort was 32% (95 CI: 26; 40) (Figure S2). Differences between the patients admitted during the two periods (2014-2016 and 1998-2000) were found in terms of mean age, SAPS II score, presence of comorbidities and percentage of patients requiring mechanical ventilation, as described in Table S1.

The relative risk ratio of mortality reported in the ALBIOS trial (0.87) was assumed, leading to a mean increase of 0.49 years in survival with albumin added to crystalloids compared to crystalloids alone. The use of albumin was calculated to have an incremental cost of €480, compared to crystalloids. Consequently, the cost per life year gained with albumin was estimated to €974 (Table 2).

The scatterplot of ICER performed for 2,000 simulations is presented in Figure S3.

Depending on the willingness-to-pay threshold set at €20,000 or €30,000 per life year saved, the probability of albumin being cost effective was 95% or 97%, respectively, as shown in the acceptability curve (Figure 2).

As cost-effectiveness can be sensitive to different factors, a one way sensitivity analysis according to several factors, such as age of patients or length of hospital or ICU stays, is presented in Table 3. The results of DSA combined with PSA are presented in Figure 3 and Figures S4 for age, S5 for sex and S6, S7, S8, S9 for the impact of LOS and survival status. The probability of albumin being cost-effective seemed to be especially sensitive to the risk ratio of mortality (albumin/crystalloids). The analyses also show that the ICER with albumin plus crystalloids compared to crystalloids was sensitive to the variation of ICU-LOS ratio (albumin/crystalloids) (S10). Other factors have a moderate impact on probability that albumin is cost-effective, especially when €10,000 is considered willingness-to-pay threshold, are the annual septic shock-specific mortality (S11), number of Albumin vials infused (S12) and cost of hospital stay (S13).

Discussion

Cost of healthcare interventions is certainly an issue today [START_REF] Guidet | Should cost considerations be included in medical decisions? Yes[END_REF] and it will need to be even more considered in the future [START_REF] Guidet | Intensive care in 2050: healthcare expenditure[END_REF]. In the case of patients with sepsis, its incidence and expenses are extremely high, as it is the mortality rate after discharge [START_REF] Quartin | Magnitude and duration of the effect of sepsis on survival. Department of Veterans Affairs Systemic Sepsis Cooperative Studies Group[END_REF].

Consequently, the use of efficient and cost-effective interventions should be of priority in septic patients. In the case of albumin on a per unit basis, it could be considered an expensive fluid used in resuscitation of patients with sepsis, although clinical outcomes and their costs need to be considered in order to choose the most appropriate treatment.

The EMAISS study is based on recent data, and a large number of patients admitted to 28 ICUs during 2014-2016 were included. The study was restricted to septic shock patients, and a very favorable cost-effectiveness acceptability curve was estimated either with DEALE or Weibull methods. Life expectancy was estimated using real data with more than 10 years follow-up of patients admitted in the same ICUs for septic shock. This study offers new pharmacoeconomic data on the use of albumin in patients with septic shock, confirming that albumin is cost-effective compared to crystalloids. In the base-case scenario, a mean of 0.49 life years were estimated to be gained in patients treated with albumin plus crystalloids versus patients receiving crystalloids alone, and the incremental cost was €480. Considering this data, the cost per life-year gained with albumin resulted to be €974. Sensitivity analyses confirmed the robustness of the model and also that the ICER was favorable to albumin in most scenarios.

A previous study also reported an increase in life-years in patients receiving resuscitation with albumin compared to crystalloids: 0.21 life-years gained were observed when using albumin in patients with severe sepsis (with an incremental cost of $270), while 0.85 life-years were lost when using HES, [START_REF] Farrugia | Choice of Fluids in Severe Septic Patients -A Cost-effectiveness Analysis Informed by Recent Clinical Trials[END_REF]. The higher benefit reported with albumin in our study might be related to inclusion of patients with septic shock while in Farrugia's study, it was patient with severe sepsis. Although with a different perspective, the ICER was estimated at $1,285, which is very close to our findings. The same study stated that the treatment with albumin dominated HES in patients with severe sepsis, that it was more cost-effective than crystalloids, and reported a total cost per life-year of $9,253, being the cheapest of the three treatments (albumin, HES and crystalloids). The much higher cost reported in that study compared to ours might be related to several factors: lower life expectancy, higher cost of albumin, consideration of the cost of bleeding and renal replacement therapy.

In the COASST study, which also analyzed the cost-effectiveness of albumin in patients with sepsis registered in the Cub-Réa database [START_REF] Guidet | The COASST study: costeffectiveness of albumin in severe sepsis and septic shock[END_REF], the number of lives saved with albumin was 512 out of 11,137 patients included. The average life expectancy of the patients receiving albumin discharged alive was estimated to be 9.78 years (deduced from underlying disease and immediate severity, and only of patients discharged alive from hospital), instead of 4.92 years (calculated from solid data of long-term follow-up of patients admitted in the Cub-Réa ICUs ) reported in the EMAISS study, and the costs per life saved and per year of life saved observed were €6,037 and €617, respectively. These figures are actually comparable, since around 10 years of life expectancy estimated at the discharge alive from hospital (estimated on one half of the population) is equivalent to the life expectancy of around 5 years at ICU admission, because there is 50% deaths in ICU. Since the costs are estimated for the entire cohort, the same is true for life expectancy. Some other differences between both studies existed in the characteristics of the populations included: patients with severe sepsis in the COASST study and with septic shock in the EMAISS study, younger (mean age of 64.0 vs 66.3 years), and in-hospital mortality rate without albumin of 53.7% vs 46.4% (despite patients being more severely ill in the EMAISS, evidenced by a mean SAPS II score of 61.1 vs 55 at the COASST study), respectively. The mean ICU and hospital-LOS resulted to be shorter in the EMAISS study and the respective inclusion periods were also different (2014-2016 vs 1998-2002).

In the EMAISS study the computation of mortality reduction (6.3%) relied on the ALBIOS trial results, while in the COASST study data came from the SAFE trial (4.6%); in the base-case scenario, 220g of albumin were infused in the ALBIOS trial, while 88g of albumin were infused in the SAFE trial. The cost considered for 20g of albumin was €36.7 in the EMAISS study, and €61.80 in the COASST study, The EMAISS and Albios population are different: The patients are younger and more severely ill in CUB-REA cohort. The hospital LOS was close to 28 days in CUB-REA and mortality was higher than the mortality reported at D28 in Albios. These differences are consistent with inclusion of only 2/3 of patients with septic shock in Albios trial while 100% of CUB-REA patients had septic shock.

The main limitation of the EMAISS study is the estimation of mortality reduction in the albumin arm. The basis for the current analysis is the sub-group results of the ALBIOS trial suggesting a large mortality reduction with the use of 20% albumin in patients with septic shock. This is problematic as this subgroup was not pre-planned -the analysis may have been data-driven, which increases the risk of chance findings. Also the allocation was not stratified for shock increasing the risk of baseline imbalance.

Furthermore, the definition of shock did not fulfill sepsis 3 criteria. There are numerous precedents for non-pre-specified analysis which could lead to conclusions of false benefit arising from multiple testing [START_REF] Wang | Statistics in medicine-reporting of subgroup analyses in clinical trials[END_REF]. However, the benefit in mortality risk obtained with albumin in the ALBIOS trial is consistent with the results reported in one meta-analysis including the three most recent trials including patients with sepsis or septic shock (pooled relative risk in all the three trials of 0.92 [95% CI, 0.84 to 1.00 (p = 0.046]) [START_REF] Wiedermann | Albumin replacement in severe sepsis or septic shock[END_REF]. We combined the results of a RCT and data extracted from a medicoadministrative data base. The quality of the data is probably different in the two bases since the data of RCT are monitored. However, the strength of this approach is to have real life data originating from 28 different ICUs. The 11% incidence of septic shock and 46% in-hospital mortality are consistent with septic shock epidemiology. Another limitation is the inclusion of only French ICUs and the results should be duplicated in other countries.

We did not include the EARSS trial [START_REF] Charpentier | Efficacy and tolerance of hyperoncotic albumin administration in septic shock patients: the EARSS study[END_REF] in the analysis because although some results were made public that did not confirm the results of Albios, the study was never published and could not be subjected to rigorous scientific appraisal.

It should be emphasized that, in the ALBIOS trial, albumin administration was not restricted to the first hours but also included albumin supplementation for 28 days after enrollment. These data, together with the lack of effects in patients enrolled with early sepsis, suggest that there are beneficial effects associated with albumin use in relation to its ancillary functions, rather than only to its primary oncotic properties [START_REF] Caironi | POINT: Should Intravenous Albumin Be Used for Volume Resuscitation in Severe Sepsis/Septic Shock? Yes[END_REF].

Another concern is the assumption that Cub-REA patients did not receive Albumin. We don't have the type and volume of fluid received by patients in CUB-REA. However the French recommendations are not in favor of colloids and albumin either for vascular filling [START_REF] Pottecher | Haemodynamic management of severe sepsis: recommendations of the French Intensive Care Societies (SFAR/SRLF) Consensus Conference[END_REF] or for prevention of acute renal failure [START_REF] Brochard | ESICM/SCCM/SRLF Ad Hoc Committee on Acute Renal Failure. An Official ATS/ERS/ESICM/SCCM/SRLF Statement: Prevention and Management of Acute Renal Failure in the ICU Patient: an international consensus conference in intensive care medicine[END_REF] As a consequence, the percentage of patients in French ICUs receiving colloids in the Fluid TRIPS survey was 15% [START_REF] Hammond | BRICNet, and the REVA research Network. Patterns of intravenous fluid resuscitation use in adult intensive care patients between 2007 and 2014: An international cross-sectional study[END_REF] with only 50% of colloids being Albumin. So we might speculate that very few patients received Albumin in the CUB-REA cohort considering that patients with infected ascites were excluded. This is an important piece of information since the cost of albumin is often used to justify rationing albumin infusion [START_REF] Vincent | Fluid management: the pharmacoeconomic dimension[END_REF][START_REF] Yataco | COUNTERPOINT: Should Intravenous Albumin Be Used for Volume Resuscitation in Severe Sepsis/Septic Shock? No[END_REF]. The ALBIOS data do not indicate how much albumin patients with septic shock received. For all patients, the median volume of albumin was 1,100 mL. Considering the cost of 25% albumin in the United States, it was estimated a median cost of $902 per case of septic shock (in the first 7 days) [START_REF] Yataco | COUNTERPOINT: Should Intravenous Albumin Be Used for Volume Resuscitation in Severe Sepsis/Septic Shock? No[END_REF], which is close to the incremental cost in our study. In this last paper, the additional cost per life saved was estimated to be $14,384, whereas our cost of €974 was estimated per life-year gained. Applying the survivors' life expectancy at the Cub-Réa ICU in our model (around 10 years) to their ratio would result in an ICER close to ours (around $14,000 for 10 years). Albumin has also been shown to reduce the incidence of some complications or morbidity compared to crystalloids (9) and these differences could also have an important impact on direct healthcare costs.

A potential adverse effect of albumin on renal function was not considered [START_REF] Farrugia | Choice of Fluids in Severe Septic Patients -A Cost-effectiveness Analysis Informed by Recent Clinical Trials[END_REF], as no clear signal of harm has been reported in previous studies, except for huge amount of albumin with very high resulting oncotic pressure [START_REF] Vincent | Albumin administration in the acutely ill: what is new and where next? Critical care[END_REF], which is not the case of the patients included in the EMAISS study.

Conclusion

On the basis of the risk reduction observed in the septic shock subgroup analysis of the ALBIOS dataset, albumin-based fluid support may be cost-effective for patients admitted to the ICU with septic shock. 
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