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Introduction: Elderly patients with immunosuppressive status may have increased risk of mortality. At present, few studies have 
explored the clinical characteristics of the elderly immunosuppressed population with bloodstream infection. Our objectives were to 
evaluate the prognostic factors in immunosuppressed elderly patients with bloodstream infection.
Methods: Three hundred and seventy-six elderly patients who were diagnosed with bloodstream infection in immunosuppressive 
status while receiving treatment in our hospital were selected from 2015 to 2019. The demographic data, underlying diseases, 
comorbidity, inducement, complications, pathogen sources, etiologies and the antibiotic therapy were analyzed between 90-day 
survival groups and 90-day mortality groups. The prognostic factors of 90-day mortality were evaluated by univariate logistic 
regression analysis and multivariate logistic regression analysis.
Results: The clinical characteristics of 376 immunosuppressed elderly people diagnosed with bloodstream infection were analyzed, 
and among those people about 111 were 90-day mortality. By univariate logistic regression analysis and multivariate logistic 
regression analysis, we found ICU admission (OR: 2.052, 95%CI: 1.088–3.871, p=0.026), the decrease in BMI (OR: 0.307, 95% 
CI: 0.130–0.723, p=0.007), coronary heart disease (OR: 2.028, 95%CI: 1.078–3.816, p=0.028), biliary infection (OR: 4.406, 95%CI: 
1.794–10.821, p=0.001) and the use of tigecycline (OR: 2.480, 95%CI: 1.195–5.147, p=0.015) were significantly different between the 
90-day survival and 90-day mortality groups.
Conclusion: ICU admission, coronary heart disease, biliary infection, and the use of tigecycline were the independent prognostic risk 
factors of 90-day mortality in immunosuppressed elderly people, and the decrease in BMI was the protective factor, which would have 
the benefit of discriminating the prognostic factors in immunosuppressed elderly people with bloodstream infection.
Keywords: bloodstream infection, elderly people, mortality, immunosuppressive states, prognosis

Introduction
Immune suppression generally refers to low immune response to inflammation, and it is widely thought that 
a counter-inflammatory response aiming to inhabit overzealous inflammation may result in immune suppression.1 

This term is commonly used to qualify the immune status of patients with sepsis or systemic inflammatory 
response syndrome recently, which suggests that immune suppression indicates a status of immune failure making 
patients more vulnerable to the effects of diseases.2 In general, typical immunosuppressed patients are usually 
transplant recipients and those with hematological malignancy, while atypical immunosuppression status may be 
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present in patients with diabetes mellitus, liver cirrhosis, burns, and other diseases.1 A study showed critical 
surgery could also lead to immunosuppression,3 and postoperative people are susceptible to opportunistic patho
gen infections.4,5 Immunosuppressed people are more vulnerable to bacteria and viruses, which 
cause inflammatory and infection. Researchers discovered that microorganisms were particularly likely to colonize 
the respiratory tract to cause severe pneumonia, resulting in very high rates of infection and mortality during 
hospitalization for patients with immunosuppressive status.6–8

As the World Health Organization estimated, the populations over 65 years old are increasing roughly from 
five hundred and twenty-four million people in 2010 to nearly one point five billion people in 2050, the national 
public health system is facing huge challenges in elderly populations.9 Several investigations showed elderly 
people have a higher mortality or that age was the independent risk factor in immunosuppressive status. For 
instance, an eight-year retrospective study, which enrolled 42 esophageal cancer patients with photodynamic 
therapy in a Japanese cancer center, showed elderly people had a higher mortality compared with nonelderly 
people.10 A nine-year Spanish retrospective study, which enrolled 637 patients underwent peripheral blood 
haploidentical stem cell transplantation, also presented that patient age at transplantation was an independent 
prognostic factor for the first-year mortality (HR=1.05, p=0.002).11 What is more, a three-year prospective 
observational study, which enrolled 65 kidney transplant patients in the intensive care unit (ICU) of the transplant 
center of Prague, indicated that age had a close relationship with one-year mortality (HR=1.08, p=0.048).12 With 
China entering an aging society, high quality of health care for elderly patients has not been put into attention. In 
the process of aging, a body with deteriorating immunity is more prone to harmful diseases, causing high 
mortality and morbidity. Because of the weakened immunity, aging patients were more susceptible to 
infections.9 Previous investigations indicated that age could be used as a sign in severe infection.13 That is 
exactly why elderly immunosuppressed patients with bloodstream infection (BSI) should be paid more attention. 
However, there are few studies focusing on the prognostic factors of BSI in the elderly immunosuppressed 
population.

We collected the clinical data of 376 elderly people in Ruijin Hospital for the purpose of exploring the difference 
in the clinical features such as primary illness, complications and clinical treatment between 90-day survival and 90- 
day mortality groups, and to evaluate the independent prognostic factors of BSI in immunosuppressed elderly people.

Materials and Methods
Subjects
This was a single-center, retrospective study which enrolled totally 376 immunosuppressed elderly patients who 
developed BSI during their hospital admission in the Ruijin Hospital Affiliated to Shanghai Jiao Tong University 
School from 2015 to 2019.

Data Collection
We collected medical information about all enrolled patients to assess clinical features in immunosuppressed elderly 
people with BSI who received treatment in Ruijin Hospital from 2015 to 2019. Those medical records including 
demographic data, underlying disease, underlying conditions, inducements, complications, pathogen sources, etiology, 
and antibacterial therapy were collected.

Inclusion criteria: age ≥65 years and diagnosis of immunosuppression were two criteria for inclusion in the final study 
group. Immunosuppressed patients included the patients under immunosuppressive therapy (use of drugs like corticos
teroids [prednisone equivalent > 20 mg/day] for at least 14 days, or methotrexate, cyclosporine, azathioprine, or 
biological modifiers within three months), posttransplantation includes solid-organ, stem cell, or bone marrow trans
plantation, cancer includes solid organ and hematological system tumors, burns, diabetes, liver cirrhosis, and critical 
postoperative condition.5,7–9,14–16

Exclusion criteria: patients age <65 years and incomplete data were excluded from the study.
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Statistical Analysis
Continuous variables were shown as mean(X) ± standard deviation and analyzed by Student’s t-test. Categorical variables were 
presented as absolute numbers and percentages and compared by chi-squared (χ2) test or Fisher's exact test. Firstly, the factors, 
which indicated the p-value were less than 0.05, were selected after using chi-squared test or Fisher's exact test. Secondly, the 
factors obtained by using chi-squared test or Fisher's exact test were analyzed by univariate logistic regression analysis, the 
factors were acquired if the p-value was less than 0.05. Finally, the factors obtained by using univariate logistic regression 
analysis were analyzed by multivariate logistic regression analysis, the factors were acquired if the p-value was less than 0.05. 
The factors obtained by using multivariate logistic regression analysis were the prognostic factors. We used univariate logistic 
regression and multivariate logistic regression to analyze different clinical factors related to immunosuppressive patients with 
bloodstream infection. Patients were compared between 90-day survival and 90-day mortality groups, the data about underlying 
conditions, underlying disease, inducement, complications, pathogen sources, etiology and antibacterial therapy were analyzed. 
Clinical featured and prognostic factors of BSI were evaluated by operating SPSS version 26.0. P<0.05 was considered 
statistically significant.

Statement of Ethics Compliance
Our research was based on previous clinical data and other personal information like the patient’s name, phone 
number, address were not involved. The patient informed consent exemption was approved and the ethical 
clearance had been acquired from the Medicine Ethics committee of Ruijin Hospital Affiliated to Shanghai Jiao 
Tong University School. We claim that we cover patient data confidentially and compliance with the Declaration 
of Helsinki.

Results
The Study Population
A total of 376 immunosuppressed elderly patients with bloodstream infection admitted to our hospital from 2015 
to 2019 were included in our study. Two hundred and sixty-five patients were 90-day survival while 111 patients 
90-day mortality. Among them about 261 patients were male and 115 were female. The characteristics of included 
patients were summarized in Table 1. Sex, smoking history, and drinking history made no difference between the 
two groups. In the 90-day survival group, 188 (70.94%) were male and 77 (29.06%) were female. In contrast, in 
the 90-day mortality group, 73 (65.77%) were male and 38 (34.23%) were female. BMI, PCT >0.5 µg/L, ICU 
admission, coronary heart disease, and cardiac dysfunction were evidently different between the two groups 
(p<0.05).

The Underlying Condition
In the analysis of underlying conditions, acute myocardial infarction (1.51% vs 11.71%) and biliary infection (4.91% vs 
12.61%) were obviously different between the two groups (p<0.05). The whole results were shown in Table 2. The other 
underlying diseases had no difference between the two groups.

The Inducements and Complications
The inducements and complications were shown in Table 3, the inducements were mainly surgery (39.25% vs 36.04%), 
chemotherapy (3.02% vs 5.40%) had no significant difference between the two groups (p>0.05). In the analysis of 
complications, acute renal failure (9.43% vs 23.42%) and acute respiratory failure (7.55% vs 14.41%) were obviously 
different between two groups (p<0.05). The other complications had no difference between the two groups.

The Pathogen Sources, Etiologies and Antibiotic Therapy
The pathogen sources of BSI were mainly the urinary system (3.77% vs 1.80%), digestive system (12.83% vs 19.82%) 
and respiratory system (19.25% vs 29.73%). The data indicated sources of pathogens from respiratory tract was 
statistically different between the two groups (Table 3).
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The etiologies of pathogens isolating in the patients mainly included Acinetobacter baumannii (5.28% vs 8.11%), 
Escherichia coli (23.02% vs 17.12%), Enterococcus faecium (6.79% vs 8.11%), Klebsiella pneumoniae (17.36% vs 
17.12%), Staphylococcus aureus (8.68% vs 9.01%), Staphylococcus epidermidis (7.55% vs 10.81%). The infectious 
microorganisms had no significant difference between the two groups. The results were shown in Table 4 and 
Supplementary Table 1.

The antibiotic therapies were mainly carbapenems (60% vs 69.37%), tigecycline (8.68% vs 20.72%), third 
generation cephalosporins (19.25% vs 14.41%), vancomycin (21.13% vs 34.23%), linezolid (13.58% vs 13.51%). 
The data indicated the use of tigecycline and the use of vancomycin were statistically different between the two 
groups (Table 5).

Prognostic Factors of 90-day Mortality
The factors related to immunosuppressed elderly patients were assessed by univariate and multivariate logistic 
regression analysis. ICU admission (OR: 2.052, 95%CI: 1.088–3.871, p=0.026), the decrease in BMI (OR: 0.307, 
95%CI: 0.130–0.723, p=0.007), coronary heart disease (OR: 2.028, 95%CI: 1.078–3.816, p=0.028), biliary 
infection (OR: 4.406, 95%CI: 1.794–10.821, p=0.001) and tigecycline (OR: 2.480, 95%CI: 1.195–5.147, 
p=0.015) were significantly different between the two groups. Thus, we concluded that ICU admission, coronary 

Table 1 Clinical Characteristics of Bloodstream Infection Immunosuppressive Patients

N (Total=376) 90-Day Survival  
Total=265

90-day Mortality  
Total=111

P-value

Characteristics
Age (years) 74.05±7.92 73.03±7.14 0.243

BMI (kg/m2) 0.045
BMI under 18.5 21 (7.92%) 17 (15.32%)

BMI between 18.5 and 24 135 (50.94%) 59 (53.15%)

BMI over 24 109 (41.13%) 35 (31.53%)
PCT 9.39±24.41 23.48±49.94 0.004

Sex N (%) 0.505
Male 188 (70.94%) 73 (65.77%)

Female 77 (29.06%) 38 (34.23%)

Smoking 74 (27.92%) 33 (29.73%) 0.723
Drinking 47 (17.74%) 20 (18.02%) 0.948

PCT >0.5 µg/L 166 (62.64%) 84 (75.68%) 0.015

ICU admission 104 (39.25%) 72 (64.86%) <0.0001
Drug-resistant bacterial infection 38 (14.34%) 14 (12.61%) 0.658

Underlying diseases N (%)
Hypertension 157 (59.25%) 72 (64.86%) 0.308
Diabetes 94 (35.47%) 45 (4.54%) 0.353

Asthma 3 (1.13%) 1 (0.90%) 1.000

COPD 13 (4.91%) 4 (3.60%) 0.787
Chronic bronchitis 13 (4.91%) 5 (4.50%) 0.868

Cerebral infarction 36 (13.58%) 14 (12.61%) 0.800

Coronary heart disease 48 (18.11%) 39 (35.14%) <0.0001
Anemia 30 (11.32%) 13 (11.71%) 0.913

Hypoproteinemia 19 (7.17%) 10 (9.01%) 0.542

Hyperlipidemia 7 (2.64%) 4 (3.60%) 0.614
Chronic renal failure 21 (7.92%) 8 (7.21%) 0.812

Pulmonary hypertension 9 (3.40%) 8 (7.21%) 0.105

Cardiac dysfunction 62 (23.40%) 37 (33.33%) 0.046
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heart disease, biliary infection, and tigecycline were the independent risk factors of 90-day mortality for 
immunosuppressed elderly patients. However, the decrease in BMI was the protective factor for the immunosup
pressed elderly patients. The results were shown in Table 6.

Table 2 Primary Illness Characteristics of Bloodstream Infection in 
Immunosuppressive Patients

N (Total=376) 90-Day Survival  
Total=265 (%)

90-Day Mortality  
Total=111 (%)

P-value

Liver cirrhosis 13 (4.91%) 1 (0.90%) 0.074

Acute myocardial infarction 4 (1.51%) 13 (11.71%) <0.0001
Acute pancreatitis 12 (4.53%) 3 (2.70%) 0.567

Rheumatic heart disease 6 (2.26%) 6 (5.40%) 0.114

Infective endocarditis 1 (0.38%) 3 (2.70%) 0.079
Valvular heart disease 6 (2.26%) 6 (5.40%) 0.194

Rheumatic systemic diseases 10 (3.77%) 9 (8.11%) 0.080
Skin disease 4 (1.51%) 0 (0) N/A

Burning 0 (0) 1 (0.90%) N/A

Biliary infection 13 (4.91%) 14 (12.61%) 0.008
Aortic dissection 3 (1.13%) 4 (3.60%) 0.202

Aortic aneurysm 9 (3.40%) 1 (0.90%) 0.292

Haematological diseases 4 (1.51%) 3 (2.70%) 0.426
Gastrointestinal cancer 64 (24.15%) 20 (18.02%) 0.223

Respiratory system tumors 8 (3.02%) 3 (2.70%) 1.000

Peritoneal malignant tumor 4 (1.51%) 1 (0.90%) 1.000
Urinary system tumors 2 (0.75%) 1 (0.90%) 1.000

Table 3 Clinical Characteristics of Bloodstream Infection in Immunosuppressive Patients

N (Total=376) 90-Day Survival 
Total=265

90-day Mortality 
Total=111

P-value

Inducement N (%)
Surgery 104 (39.25%) 40 (36.04%) 0.559
Chemotherapy 8 (3.02%) 6 (5.40%) 0.265

Burning 0 (0) 1 (0.90%) N/A

Catheter placement 9 (3.40%) 1 (0.90%) 0.292
Transplant status 2 (0.75%) 0 (0) N/A

Corticosteroids 3 (1.13%) 0 (0) N/A
Immunosuppressant 2 (0.75%) 0 (0) N/A

Corticosteroids + 

immunosuppressant

6 (2.26%) 2 (1.80%) 1.000

Complications N (%)
Acute renal failure 25 (9.43%) 26 (23.42%) <0.0001

Cerebral hemorrhage 10 (3.77%) 1 (0.90%) 0.132
Abdominal infection 14 (5.28%) 5 (4.50%) 0.753

Acute respiratory failure 20 (7.55%) 16 (14.41%) 0.039

Gastrointestinal bleeding 7 (2.64%) 5 (4.50%) 0.349
Pathogen Sources N (%)
Respiratory tract 51 (19.25%) 33 (29.73%) 0.026

Digestive tract 34 (12.83%) 22 (19.82%) 0.082
Skin 1 (0.38%) 1 (0.90%) 0.504

Urinary system 10 (3.77%) 2 (1.80%) 0.521

Catheter 9 (3.40%) 1 (0.90%) 0.292
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Table 4 The Pathogen Etiologies of Bloodstream Infection in Immunosuppressive 
Patients

N (Total=376) 90-Day Survival 
Total=265 (%)

90-Day Mortality 
Total=111 (%)

P-value

Acinetobacter baumannii 14 (5.28%) 9 (8.11%) 0.297

Aeromonas hydrophila 1 (0.38%) 0 (0) N/A

Acinetobacter johnsonii 1 (0.38%) 0 (0) N/A

Acinetobacter junii 4 (1.51%) 1 (0.90%) 1.000

Burkholderia cenocepacia 0 (0) 2 (1.80%) N/A

Burkholderia multivorans 1 (0.38%) 1 (0.90%) 0.504

Chryseobacterium indologenes 1 (0.38%) 0 (0) N/A

Enterobacter aerogenes 6 (2.26%) 1 (0.90%) 0.636

Enterococcus avium 2 (0.75%) 1 (0.90%) 1.000

Enterococcus casseliflavu 1 (0.38%) 0 (0) N/A

Enterobacter cloacae 6 (2.26%) 3 (2.70%) 1.000

Escherichia coli 61 (23.02%) 19 (17.12%) 0.202

Enterococcus faecalis 9 (3.40%) 5 (4.50%) 0.605

Enterococcus faecium 18 (6.79%) 9 (8.11%) 0.652

Klebsiella oxytoca 2 (0.75%) 0 (0) N/A

Klebsiella pneumoniae 46 (17.36%) 19 (17.12%) 0.955

Morganella morganii 1 (0.38%) 0 (0) N/A

Pseudomonas aeruginosa 12 (4.53%) 4 (3.60%) 0.787

Pseudomonas alcaligenes 2 (0.75%) 0 (0) N/A

Pseudomonas putida 0 (0) 1 (0.90%) N/A

Streptococcus anginosus 0 (0) 2 (1.80%) N/A

Stenotrophomonas maltophilia 4 (1.51%) 2 (1.80%) 1.000

Staphylococcus aureus 23 (8.68%) 10 (9.01%) 0.918

Streptococcus constellatus 1 (0.38%) 0 (0) N/A

Streptococcus dysgalactiae 1 (0.38%) 0 (0) N/A

Paratyphoid C 6 (2.26%) 2 (1.80%) 1.000

Staphylococcus epidermidis 20 (7.55%) 12 (10.81%) 0.301

Staphylococcus haemolyticus 12 (4.53%) 4 (3.60%) 0.787

Staphylococcus hominis 5 (1.87%) 1 (0.90%) 0.675

Staphylococcus lugdunensis 0 (0) 1 (0.90%) N/A

Staphylococcus simulans 1 (0.38%) 0 (0) N/A

Table 5 The Antibacterial Therapy of Bloodstream Infection in Immunosuppressive 
Patients

N (Total=376) 90-Day Survival 

Total=265 (%)

90-Day Mortality 

Total=111 (%)

P-value

Piperacillin-tazobactam 11 (4.15%) 5 (4.50%) 0.877

Cefoperazone-sulbactam 25 (9.43%) 9 (8.11%) 0.683

Carbapenems 159 (60%) 77 (69.37%) 0.086

Polymyxin 3 (1.13%) 3 (2.70%) 0.366

Tigecycline 23 (8.68%) 23 (20.72%) 0.001

Second-generation cephalosporins 7 (2.64%) 2 (1.80%) 1.000

Third-generation cephalosporins 51 (19.25%) 16 (14.41%) 0.264

Fourth-generation cephalosporins 3 (1.13%) 1 (0.90%) 1.000

Daptomycin 3 (1.13%) 0 (0) N/A

Fluoroquinolones 1 (0.38%) 1 (0.90%) 0.504

Vancomycin 56 (21.13%) 38 (34.23%) 0.007

Linezolid 36 (13.58%) 15 (13.51%) 0.985

Macrolides 1 (0.38%) 0 (0) N/A

Trimethoprim-sulfamethoxazole 

(TMP-SMX)

1 (0.38%) 2 (1.80%) 0.209
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Discussion
Many previous investigations evaluate prognostic factors with BSI in typical immune suppression. Yet the investiga
tions of typical immunosuppressive states and atypical immunosuppressive status which are related with BSI are rare. 
Moreover, the evaluation of medical features of elderly patients in overall immunosuppressive status are scarce. The 
objectives of our study were to evaluate the prognostic factors of aging people not only in typical immunosuppressive 
status with solid organ tumor, hematological system tumor, transplantation status, immunosuppressive treatment, but 
also in atypical immunosuppressive status with diabetes, liver cirrhosis, critical postoperative condition, and burning 
status. We analyzed the prognostic factors not only in typical immunosuppressed elderly patients, but also in atypical 
immunosuppressed elderly patients. ICU admission, coronary heart disease, biliary infection, and the use of tigecy
cline were independent risk factors of 90-day mortality for immunosuppressed elderly patients. However, the 
decrease in BMI was the protective factor for immunosuppressed elderly patients.

Older patients are at a higher risk of infection-related mortality than are younger patients.17–19 Studies demonstrated 
that the patient’s immune state had a close link with their clinical prognosis.7,8 Previous investigations indicated that 
different immunosuppressive conditions had different prognostic factors. For instance, in the malignancies, the indepen
dent risk factors were age, comorbidities, ICU admission, pathogen sources, etiologies, antibiotic therapy, antibiotic- 
resistant organisms, the underlying diseases, hypoalbuminemia, and shock.20–26 Many investigations mainly showed the 
prognostic risk factors of many immunosuppressive diseases was age, the prognostic factors of death in overall BSI in 
immunosuppressed elderly people were still unclear. In our study, the prognostic factors in overall immunosuppressed 
elderly patients were analyzed.

Bloodstream infection is closely associated with high mortality in ICU.5 Immunosuppressed people were vulnerable 
to severe infections because of ICU admission. The high mortality in immunosuppressive status was also caused by 
infectious complications.16 Studies showed that diabetic patients, who had an experience of ICU admission, presented 
high mortality when developing bacterial infections, mostly depending on the age of the patients.15 Previous investiga
tions also showed that ICU admission was an indicator in hematopoietic stem cell transplant patients who developed 
a bloodstream infection.16,20 This suggests that ICU admission was closely related with bloodstream infection. In our 
study, ICU admission was an independent prognostic risk factor of 90-day death for immunosuppressed elderly people 
(OR: 2.052, 95%CI: 1.088–3.871, p=0.026).

Moreover, rarely research demonstrated the association between BSI and coronary heart disease, the same applies to 
biliary tract infections. A previous study had evaluated that coronary heart disease was the risk factor for pneumonia 
when patients were in a postoperative critical condition.27 Our study got a similar result. In our study, coronary heart 

Table 6 Univariate and Multivariate Analysis of Factors Related to 90-day Mortality in 
Immunosuppressive Patients

Variable (Total=376) Univariate Analysis Multivariate Analysis

OR (95%CI) P-value OR (95%CI) P-value

PCT>0.5 µg/L 1.855 (1.125–3.059) 0.015 N/A 0.345
ICU admission 2.858 (1.802–4.532) <0.0001 2.052 (1.088–3.871) 0.026

BMI 0.658 (0.464–0.933) 0.019 0.307 (0.130–0.723) 0.007

Coronary heart disease 2.449 (1.486–4.036) <0.0001 2.028 (1.078–3.816) 0.028
Cardiac dysfunction 1.637 (1.007–2.663) 0.047 N/A 0.332

Acute myocardial infarction 8.656 (2.756–27.185) <0.0001 N/A 0.075

Biliary infection 2.798 (1.269–6.167) 0.011 4.406 (1.794–10.821) 0.001
Acute renal failure 2.936 (1.608–5.362) <0.0001 N/A 0.085

Acute respiratory failure 2.063 (1.026–4.150) 0.042 N/A 0.540

Respiratory tract 1.775 (1.067–2.953) 0.027 N/A 0.126
Tigacycline 2.750 (1.469–5.150) 0.002 2.480 (1.195–5.147) 0.015

Vancomycin 1.943 (1.189–3.173) 0.008 N/A 0.116
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disease was an independent prognostic risk factor of 90-day death for immunosuppressed elderly people (OR: 2.028, 
95%CI: 1.078–3.816, p=0.028).

Previous studies also showed that the infectious site was more prone to biliary duct infection in solid organ 
transplantation and biliary complication was the prognostic risk factor of carbapenem-resistant Enterobacteriaceae 
infection after liver transplantation.28,29 Our study acquired the similar conclusion. In our study, the biliary infection 
could be an independent prognostic risk factor of 90-day death for immunosuppressed elderly people (OR: 4.406, 95% 
CI: 1.794–10.821, p=0.001).

Regarding the link between the use of antibiotic and bloodstream infection, several investigations presented that the 
use of fluoroquinolones, broad-spectrum cephalosporins, and carbapenems increased the risk of resistant bacterial 
infection, which indicated poor prognosis.30 At present, tigecycline has been widely used for bloodstream infection. 
However, the use of tigecycline may not achieve the desired therapeutic effect. A meta-analysis showed the use of 
tigecycline presented fewer benefits compared with standard antimicrobial drugs in the treatment of serious infections, 
and the rate of treatment success was lower with tigecycline than with control antibiotic treatments.31 A study also found 
that the use of tigecycline was a risk indicator of 28-day mortality.30 Our study obtained a similar conclusion. In our 
study, the use of tigecycline could be an independent prognostic risk factor of 90-day death for immunosuppressed 
elderly people (OR: 2.480, 95%CI: 1.195–5.147, p=0.015).

In addition, we evaluated the association between BMI and mortality in the immunosuppressed elderly patients. Some 
investigations showed that different BMI ranges presented prognostic factor in bacterial infections. For instance, a study 
indicated that improved 90-day survival in obese (BMI >35 kg/m2) COVID-19 ECMO patients, obesity is not a risk factor 
for poor prognosis.32,33 The other study showed that BMI <24.9 kg/m2 was associated with increased mortality risk.34 This 
may indicate that BMI had an effect on the prognosis of infectious diseases. In our study, BMI <18.5 kg/m2 was a protective 
factor of 90-day death for immunosuppressed elderly people (OR: 0.307, 95%CI: 0.130–0.723, p=0.007). Our result was 
contrary to previous literature, this may be related to the baseline conditions of the enrolled patients, 90-day survival patients 
with poor nutrition due to infection and long hospitalization took up a certain percentage.

Some limitations of our study should be considered. Firstly, the collection of clinical data was in a single center, the 
results of other different medical centers may not be represented. Secondly, there might exist a bias of selection of 
clinical information. Thirdly, the analysis was based on the previous data, further confirmation by large sample cohort 
studies may be needed.

Conclusions
The most of clinical characteristics were similar in immunosuppressed elderly patients with bloodstream infection. ICU 
admission, coronary heart disease, biliary infection, the use of tigecycline were the independent prognostic risk factors of 
90-day mortality in immunosuppressed elderly people and the decrease in BMI was the protective factor.

Abbreviations
BMI, body mass index; PCT, procalcitonin; ICU, intensive care unit; BSI, bloodstream infection; COVID-19, corona
virus disease 2019; ECMO, extracorporeal membrane oxygenation.
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