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Abstract 
Introduction: Patients with severe neutropenia who develop septic shock (SS) have high mortality. This study aimed to evaluate the risk factors 
and mortality of SS in patients with HM and febrile neutropenia. 
Methodology: We included all patients with hematological malignancies (HM) who presented fever and severe neutropenia, admitted to an 
oncological tertiary care center in Mexico City for one year. 
Results: Two hundred ninety-two episodes of fever and severe neutropenia were documented; 68 patients (23.2%) developed SS. Documented 
clinical infection was different between SS and non-SS patients (94.1% vs. 63.4%, p < 0.001); pneumonia was the most frequent infection 
(36.8% vs. 23.2%, p = 0.02). Also, in SS vs. non-SS, there were more positive cultures (69.1% vs. 38.4%, p < 0.001), higher frequency of 
Gram-negative bacteria (89.3% vs. 63.9%, p < 0.001), particularly Escherichia coli (68% vs. 44.2%) and Klebsiella spp. (23.4% vs. 15.1%). 
There were no differences when multidrug-resistant (MDR) microorganisms were compared. In the multivariate analysis, associated risk factors 
for SS were: prolonged neutropenia, a documented site of infection, and having received highly myelosuppressive chemotherapy. Risk factors 
for mortality at 30 days were: older patients, prolonged neutropenia, and SS. 
Conclusions: Severe and prolonged neutropenia was associated with SS development and mortality at 30 days. ICU management should be 
offered to all critically ill patients with HM if long-term survival of the underlying malignancy is expected. 
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Introduction 

The development of intensive chemotherapy 
protocols has increased the cure rate of patients with 
cancer [1]. Nonetheless, many of these regimes are 
myelosuppressive; Patients receiving chemotherapy for 
solid tumors generally have rates of neutropenia of 5-
10%, whereas patients with hematological 
malignancies (HM) have rates above 20%, and 
recipients of a bone marrow transplant reach a rate of 
between 70-100% [2]. The myelosuppression caused by 
these treatments enhances the incidence of infection, 
with severe and prolonged neutropenia being the most 
important cause of morbidity and mortality [1-3]. 

Over 50% of patients with neutropenic fever will 
produce sepsis syndrome, 20-30% will develop severe 
sepsis, and 5-10% will develop SS [2]. While in the 
general population, the mortality rate in sepsis remains 
≥ 20%, in patients with HM and febrile neutropenia, 
mortality rates of 35% have been reported with severe 

sepsis, 47% with SS, and up to 85% with multiorgan 
failure [2,4].  

This study aimed to evaluate the risk factors and 
mortality of SS in patients with HM and febrile 
neutropenia. 

 
Methodology 

All hospitalized patients with HM, fever, and severe 
neutropenia admitted between January 1st, 2019, and 
December 31st, 2019, were included in this study. 

The following demographic and clinical data were 
recorded: age; gender; type of HM; cancer status (recent 
diagnosis, progression, relapse, or complete or partial 
remission); treatment with chemotherapy during the 
previous month; Hematopoietic Stem Cell 
Transplantation (HSCT); days with neutropenia; the 
number of previous hospitalizations related with febrile 
neutropenia; documented site of infection; pathogens 
isolated during hospitalization: Multidrug-Resistant 
(MDR) bacteria; Intensive Care Unit (ICU) admission; 
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SOFA (Sequential Organ Failure Assessment) score at 
ICU admission; the presence of organic failure, and 
clinical outcome at 48 hours, at 30 and 60 days. 

Fever was defined as a single oral temperature of 
38.3 °C measured from the oral or axillary route or a 
body temperature of > 38 °C persisting for one hour [5]. 

Severe neutropenia was defined as an absolute 
neutrophil count of ≤ 500 /mm3. 

Prolonged neutropenia was defined as a duration of 
neutropenia ≥ 7 days. 

Fever without demonstrable microbiological, 
clinical, or laboratory evidence of infection was defined 
as Fever with No Source Documented (FNSD).  

Chemotherapy schemes were classified as high, 
intermediate, or low-level according to the risk of 
developing neutropenia in grade 3 or grade 4. High 
level included schemes with expected severe 
neutropenia of > 90%; intermediate: schemes between 
30-90%; and low level: risk for severe neutropenia of < 
30% [6-10]. 

Sepsis was defined as a life-threatening condition 
caused by a dysregulated host response to infection, 
resulting in organ dysfunction. SS was defined as 

persistent hemodynamic instability (systolic blood 
pressure < 90 mmHg or a reduction in systolic blood 
pressure > 40 mmHg from baseline), despite adequate 
fluid resuscitation (30 mL/kg of crystalloid) with at 
least two systemic inflammatory response-syndrome 
criteria [11]. 

The primary focus of infection was classified as one 
of the following: bloodstream infection [Mucosal 
Barrier Injury-Laboratory Confirmed (MBI-LCBI); 
secondary bacteremia or Central-Line Associated 
Bloodstream Infection (CLABSI)], pneumonia, urinary 
tract, neurologic, skin or soft tissue, gastrointestinal, 
perianal, upper respiratory, bone, arthritis, endocarditis, 
or other infections were documented. Microorganisms 
isolated or documented with stains, PCR, or surrogate 
tests were divided into Gram-negative, Gram-positive, 
fungal, viral, or parasitic. MDR bacteria included the 
following: Methicillin-Resistant Staphylococcus 
aureus (MRSA); Vancomycin-Resistant Enterococcus 
(VRE); Extended-Spectrum Beta-Lactamase (ESBL)-
producing or Carbapenem-Resistant (CR). Escherichia 
coli, Klebsiella spp., Pseudomonas aeruginosa, 
Acinetobacter spp., and other Gram-negative bacteria 

Table 1. Clinical characteristics related with the infectious process comparing patients with and without septic shock. 
Characteristic Total 

(n = 292), (%) 
Septic shock 
(n = 68), (%) 

Non-septic shock 
(n = 224), (%) p value 

Age (years)a 43 ± 30 41 ± 17 42 ± 18 0.877 
Gender – Masculine 169 (57.9) 36 (52.9) 133 (59.45) 0.346 
Hematologic malignancy     
Non-Hodgkin lymphoma 129 (44.2) 31 (45.6) 98 (43.8) 0.789 
Acute lymphoblastic leukemia 68 (23.3) 11 (16.2) 57 (25.4) 0.113 
Acute myeloid leukemia 62 (21.2) 17 (25) 45 (20.1) 0.358 
MM/Plasmacytoma 18 (6.1) 6 (8.8) 12 (5.4) 0.385 
Myelodisplastic syndrome 5 (1.7) 2 (2.9) 3 (1.3) 1 
Hodgkin lymphoma 4 (1.4) 0 4 (1.8) n/a 
Otherb 6 (2.4) 2 (2.9) 3 (1.3) 0.330 
Stage     
Recent diagnosis 167 (57.2) 29 (42.6) 138 (61.6) 0.005 
Progression 59 (20.2) 20 (29.4) 39 (17.4) 0.03 
Relapse 58 (19.9) 18 (26.5) 40 (17.9) 0.118 
Complete remission 8 (2.7) 1 (1.5) 7 (3.1) 0.686 
Chemotherapy within last 30 days 265 (90.8) 61 (89.7) 204 (91.1) 0.811 
Myelosupression related to CT     
Low 127 (47.9) 22 (32.4) 105 (46.9) 0.03 
Medium 112 (42.3) 31 (45.6) 81 (36.2) 0.161 
High 26 (9.8) 8 (11.8) 18 (8) 0.338 
Days from CT to neutropeniaa 10.1 ± 7.8 7.9 ± 6.4 10.7 ± 8.1 0.003 
Days of neutropeniac 7 (4,15) 7 (5, 18) 7 (4, 14) 0.142 
HSCTd 7 (2.4) 2 (2.9) 5 (2.2) 0.666 
Hospital stay (days)c 8 (5,16) 9 (7,17) 8 (5, 16) 0.168 
Previous episodes of neutropeniac 1 (0, 2) 1 (0, 3) 1 (0, 2) 0.876 
Not recovered from neutropenia 54 (18.5) 23 (33.8) 31 (13.8) < 0.001 
ICU admission 29 (9.9) 28 (41.2) 1 (0.5) < 0.001 
ICU stayc (days) 2 (1-6) 3 (1-7) 2 (0-9) 0.714 
Renal failure 36 (12.3) 27 (39.7) 9 (4) < 0.001 
Liver failure 14 (4.8) 7 (10.3) 7 (3.1) 0.02 
Respiratory failure 26 (8.9) 21(30.9) 5 (2.2) < 0.001 
Hematologic failure 265 (90.8) 63 (92.6) 202 (90.2) 0.808 
Vasopressor requirement 62 (21.2) 59 (86.8) 3 (1.3) < 0.001 

aMean ± Standard Deviation (SD). bOther: Chronic myeloid leukemia; chronic lymphoid leukemia; chronic granulocytic leukemia, and hypereosinophilic 
syndrome. cMedian (InterQuartile Range). dHSCT: Hematopoietic Stem Cell Transplantation; CT: Chemotherapy. 
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were considered MDR if they showed resistance to 
fluoroquinolones, cephalosporins, and carbapenems.  

 
Statistical analysis 

Descriptive analysis was performed for continuous 
and categorical variables. Continuous variables were 

analyzed using independent samples with the Student-t 
test or the Mann–Whitney U test samples for the 
corresponding parametric or non-parametric variables. 
The Chi-square test or the Fisher exact test was 
employed as appropriate for categorical variables. 
Variables with p < 0.1 were included in multivariate 

Table 2. Clinical characteristics related to the infectious diseases process, microorganisms identified, and site of infection. 
Characteristic Total 

(n = 292), (%) 
Septic shock 
(n = 68), (%) 

Non-septic shock 
(n = 224), (%) p value 

Documented clinical infection 207 (70.9) 64 (94.1) 142 (63.4) < 0.001 
One site of infection 153 (52.4) 44 (64.7) 109 (48.7) 0.02 
Two sites of infection 44 (15.1) 13 (19.1) 31 (13.8) 0.286 
Three sites of infection 10 (3.4) 6 (8.8) 4 (1.8) 0.01 
Site of clinical infection     
Lung 77 (26.4) 25 (36.8) 53 (23.2) 0.026 
MBI-LCBIa 59 (20.2) 19 (27.9) 40 (17.9) 0.069 
Gastrointestinal 38 (13) 15 (22) 23 (10.3) 0.01 
Urinary 29 (9.9) 10 (14.7) 19 (8.5) 0.163 
Skin and soft tissue 26 (8.9) 6 (8.8) 20 (8.9) 1 
Secondary BSIb 13 (4.5) 8 (11.8) 5 (2.2) 0.002 
CLABSIc 9 (3.1) 4 (5.9) 5 (2.2) 0.220 
Otherd 20 (6.8) 2 (2.9) 18 (8) 0.178 
Microbiologically confirmed 133 (45.5) 47 (69.1) 86 (38.4) < 0.001 
Total number of isolates 154 (52.7) 58 (85.3) 96 (42.9) < 0.001 
One 115 (39.4) 39 (57.4) 76 (33.9) 0.001 
Two 18 (6.2) 8 (11.8) 10 (4.5) 0.04 
Three 1 (0.3) 1 (1.5) 0 n/a 
Gram-negative bacteria 98 (33.6) 43 (63.2) 55 (24.6) < 0.001 
Escherichia colie 70 (23.9) 32 (47.1) 38 (17) < 0.001 
Susceptible 45 (64.3) 26 (81.3) 19 (50) 0.01 
ESBLf 22 (31.4) 5 (15.6) 17 (44.7) 0.001 
CRg 3 (4.3) 1 (3.1) 2 (5.3) 1 
Klebsiella spp.e 23 (7.8) 11 (16.2) 12 (5.4) 0.008 
Susceptible 16 (69.6) 9 (81.8) 7 (58.3) 0.221 
ESBLf 4 (17.4) 2 (18.2) 2 (16.7) 0.923 
CRg 3 (13) 0 3 (25) n/a 
Pseudomonas aeruginosae 9 (3.1) 4 (5.9) 5 (2.2) 0.219 
Susceptible 9 (100) 4 (100) 4 (80) n/a 
CRg 0 0 1 (20) n/a 
Enterobacter spp. 2 (0.7) 0 2 (0.9) n/a 
Stenotrophomonas maltophilia 4 (1.4) 1 (1.5) 3 (1.3) 1 
Serratia marcescens 2 (0.7) 1 (1.5) 1 (4.5) 0.412 
Other Gram-negative 9 (3.1) 3 (4.4) 6 (2.7) 0.439 
Gram-positive bacteria 30 (10.3) 9 (13.2) 21 (9.4) 0.365 
CoNSh 11 (3.8) 2 (2.9) 9 (4) 1 
MRSAi 4 (1.4) 0 4 (1.8) n/a 
Enterococcus faecium 6 (2.1) 3 (4.4) 3 (1.3) 0.141 
E. faecalis 1 (0.3) 1 (1.5) 0 n/a 
Streptococcus spp. 6 (2.1) 1 (1.5) 5 (2.2) 1 
Clostridioides difficile 6 (2.1) 2 (2.9) 4 (1.8) 0.626 
Fungi 9 (3.1) 5 (7.4) 4 (1.8) 0.034 
Candida albicans 3 (1) 1 (1.5) 2 (0.9) 0.550 
Candida spp. 2 (0.7) 1 (1.5) 1 (0.5) 0.412 
Aspergillus spp. 3 (1) 0 3 (1.3) n/a 
Trichosporum spp. 1 (0.3) 0 1 (0.5) n/a 
Influenza 12 (4.1) 1 (1.5) 11 (4.9) 0.306 
Herpes zoster 4 (1.4) 0 4 (1.8) n/a 
Mycobacterium tuberculosis 1 (0.3) 1 (1.5) 0 n/a 
Multidrug resistant bacteria 31 (10.6) 11 (16.2) 20 (8.9) 0.174 
FNSDj 89 (30.5) 4 (5.9) 85 (37.9) < 0.001 
Mortality at 48 hours 13 (4.4) 10 (14.7) 3 (1.3) < 0.001 
Mortality at 30-days 44 (15.1) 28 (41.1) 16 (7.1) < 0.001 
Mortality at 60-days 61 (20.9) 34 (50) 27 (12.1) < 0.001 

aMBI-LCBI: Mucosal-Barrier Injury-Laboratory Confirmed Bloodstream Infection. bBSI: Bloodstream Infection. cCLABSI: Central line-associated bloodstream 
infection. dNeurologic, upper respiratory tract infection, bone, cholangitis, abscess, perianal. eThe percentages of susceptibility and resistance of each bacterium 
were obtained from the total of each one. fESBL: Extended-Spectrum Beta-Lactamase. gCR: Carbapenem resistant. hCoNS: Coagulase-Negative Staphylococcus. 
iMRSA: Methicillin-Resistant Staphylococcus aureus. jFNSD: Fever with No Source Documented.  
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regression analyses. Odds Ratios (OR) with 95% 
Confidence Intervals (95% CI) were calculated. p 
values of ≤ 0.05 were considered statistically 
significant. Data was analyzed employing STATA (ver. 
14) statistical software. This study was approved by the 
Institution's Ethics Committee (Rev/135/20).  

 
Results 

During the study period, 1248 patients with an HM 
disease were hospitalized. Two hundred ninety-two 
episodes of fever and severe neutropenia were 
documented; 68 patients (23.2%) developed SS during 
the neutropenic episode. Patients' mean age was 43 ± 30 
years, and 169 (57.9%) were male. The most frequent 
malignancies associated with febrile neutropenia were 
non-Hodgkin lymphoma (n = 129; 44.2%), acute 
lymphoblastic leukemia (n = 68; 23.3%), and 
myeloblastic acute leukemia (n = 62; 21.2%). 
Progression or relapse occurred in 38 (55.9%) patients 
with SS, compared with 79 (35.3%) with non-SS (p = 
0.02). Seven (2.4%) patients had HSCT; all were 
allogeneic. Two hundred sixty-five patients (90.8%) 
had received chemotherapy during the previous 30 
days, with a mean time of 10.1 ± 7.8 days from 
chemotherapy to neutropenia development. The median 
duration of neutropenia was seven days (IQR 4-15 
days). Prolonged neutropenia was more frequent in 
patients with SS (33.8%) than in non-SS (13.8%, p < 
0.001) 

Some fewer patients have received a low-risk 
myelosuppressive chemotherapy scheme in non-SS 
(46.9%) compared with SS (32.4%, p = 0.03). ICU 
admission, renal failure, and respiratory failure were 
more frequent in patients with SS than in non-SS. Other 
clinical data are presented in Table 1.  

There were 207 (70.9%) clinical focus of infection 
documented; 54 (18.5%) patients had ≥ 2 infection 
sites. A documented clinical site was more frequent in 
patients with SS than in non-SS (94.1% vs. 63.4%, p < 
0.001). Pneumonia was the most common infection site 
(n = 77, 26.4%), followed by MBI-LCBI (n = 59, 
20.2%) and gastrointestinal (n = 38, 13%). Data are 
shown in Table 2.  

The microbiological source was reported in 133 
episodes (45.5%): 47 (69.1%) in the SS patients and 86 
(38.4%) in the non-SS group (p < 0.001). Gram-
negative bacteria were the most common pathogens 
identified in 98 isolates, more common in patients with 
SS vs. non-SS (63.2% vs. 24.6%, respectively, p < 
0.001). Escherichia coli was the main microorganism 
isolated, also more frequent in SS vs. non-SS patients 
(47.1% vs. 17%, p < 0.001). Gram-positive bacteria 
comprised the second most frequent group identified (n 
= 30), without differences between both groups (13.2% 
vs. 9.4%, p = 0.365). MDR bacteria were documented 
in 36 cultures without differences in the groups. Fungi 
were identified in 9 patients (3.1%), being more 
frequent in SS (7.4%) vs. non-SS (1.8%, p = 0.03). In 
89 (30.5%) patients, there were no clinical or 
microbiological foci identified; these were classified as 
FNSD (5.9% in SS and 37.9% in non-SS; p < 0.001) 
(Table 2). 

As expected, mortality at 48 hours was higher in 
patients who developed SS (14.7%) compared with 
those who did not (1.3%; p < 0.001); this difference was 
maintained at 30 days (41.1% vs. 7.1%; p < 0.001); and 
at 60-days (50% vs. 12.1%, p < 0.001). Survival at 30 
days is depicted in Figure 1. 

In univariate analysis, the risk factors associated 
with developing SS were: intermediate/high-risk level 

Table 3. Univariate and multivariate analysis for septic shock. 

Characteristic 
Univariate Multivariate 

Non-shock 
(n = 224), (%) 

Septic shock 
(n = 68), (%) p value OR 

(95% CI) p-value 

Age < 60 years 180 (80.4) 55 (80.9) 0.923 - - 
Age ≥ 60 years 44 (19.6) 13 (19.1) 0.923 - - 
Low level chemotherapya 105 (51.4) 22 (36.1) 0.034 1 0.017 
Intermediate-high chemotherapy 99 (48.6) 39 (63.9) 0.034 3 (1.21 – 7.848) 0.017 
Recent diagnosis, partial or complete remission 158 (70.5) 34 (50) 0.001 1 0.068 
Progression or relapse 66 (29.5) 34 (50) 0.001 2.3 (0.9 – 5.5) 0.068 
Severe neutropenia < 10 days 144 (64.3) 38 (55.9) 0.210 - - 
Severe neutropenia ≥ 10 days 80 (35.7) 30 (44.1) 0.210 - - 
0–2 previous febrile neutropenia episodes 166 (74.1) 40 (58.8) 0.015 1 0.441 
> 2 previous febrile neutropenia episodes 58 (25.9) 28 (41.2) 0.015 1.43 (0.57 – 3.56) 0.441 
Non-documented site of infection 82 (36.6) 4 (5.9) < 0.001 1 0.001 
Documented site of infection 142 (63.4) 64 (94.1) < 0.001 7.04 (2.28 – 21.67) 0.001 
Non-Gram-negative bacteria isolatedb 31 (36.1) 5 (10.6) 0.001 1 0.01 
Gram-negative isolated 55 (63.9) 42 (84.4) 0001 4.44 (1-37-14.35) 0.01 
Non-bloodstream infection 176 (78.6) 40 (58.8) 0.001 1 0.058 
Bloodstream infection 48 (21.4) 28 (41.2) 0.001 1.95 (0.97- 3.92) 0.058 

aAnalysis was performed in 265 patients who received chemotherapy (61 with septic shock and 204 without shock). bAnalysis was performed in 133 patients 
with microbiology documented infection (47 with septic shock and 86 without shock). 
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chemotherapy, HM in progression or relapse, more than 
two previous febrile neutropenia episodes, documented 
infection, BSI, and Gram-negative bacteria isolated. 
The multivariate analysis associated intermediate/high-
risk level chemotherapy and documented infection 
(Table 3). 

The risk factors for 30-day mortality found in the 
univariate analysis were HM in progression or relapse, 
infection site documented, and SS. In the multivariate 
analysis, only the presence of SS was associated (Table 
4). 

 
Discussion 

In this study, we included all episodes of febrile 
neutropenia in patients with HM hospitalized for one 
year, analyzing clinical and infectious characteristics in 
those who developed SS compared with those who did 
not.  

We documented SS in 23.3%, higher than reported 
by other authors (range, 3.2% - 13.4%) [12]. 
Nevertheless, in the study by Guarana and cols., the 
authors included up to 40% with Hodgkin lymphoma, 
multiple myeloma, and other diagnoses, who usually 
receive intermediate or low-level myelosuppressive 
chemotherapy schemes, and only 54% with acute 
leukemia and Non-Hodgkin Lymphoma (NHL), which 
are those with more intensive chemotherapies. Our 
study included 88% of patients with NHL or acute 
leukemias having received high or intermediate 
myelosuppressive chemotherapy schemes associated 
with SS.  

Despite what has been reported in the literature that 
myeloid leukemia is more frequent than lymphoblastic 
leukemia, we attend, on average, twice of 
lymphoblastic leukemia cases at our center than acute 
myeloid leukemia. In 2022, we attended 53 
lymphoblastic leukemia and 25 myeloid leukemia 
cases. However, the chemotherapy administered to the 
patients in our study was at high risk of 
immunosuppression in both leukemias (ALL 85.7% 
and AML 63%). 

Clinical foci were documented in 70.7%, and 
microbiological foci in 45.5% of the events. These data 
are higher than those reported in other countries, where 
clinical documentation of the primary infection site has 

Figure 1. Kaplan–Meier survival curve. Mortality at 30 days in 
patients with septic shock compared with non-shock. 

Table 4. Univariate and multivariate analysis for mortality at 30-day. 

Characteristic 
Univariate Multivariate 

Alive 
(n = 248), (%) 

Dead 
(n = 44), (%) p-value OR (95% CI) p-value 

Male 141 (56.9) 28 (63.6) 0.401 - - 
Female 107 (43.1) 16 (36.3) 0.401 - - 
Hematological malignancy non-acute leukemia 138 (55.6) 23 (52.3) 0.678 - - 
Acute leukemia 110 (44.4) 21 (47.7) 0.678 - - 
Recent diagnosis, partial or complete remission 169 (68.2) 23 (52.3) 0.04 1 0.361 
Progression or relapse 79 (31.9) 21 (47.7) 0.04 1.4 (0.68-2.88) 0.361 
Severe neutropenia < 10 days 158 (63.7) 24 (54.5) 0.247 - - 
Severe neutropenia ≥ 10 days 90 (36.3) 20 (45.5) 0.247 - - 
< 2 days of previous neutropenia 138 (55.6) 30 (68.2) 0.121 - - 
≥ 2 days of previous episodes 110 (44.4) 14 (31.8) 0.121 - - 
Non-septic shock 208 (83.9) 16 (36.4) < 0.001 1 < 0.001 
Septic shock 40 (16.1) 28 (63.6) < 0.001 6.9 (3.27-14.4) < 0.001 
No infection site documented 82 (33.1) 4 (9.1) 0.001 2.58 (0.83-7.96) 0.098 
Infection documented 166 (66.9) 40 (90.9) 0.001 2.58 (0.83-7.96) 0.098 
Non-Bloodstream infection 185 (74.6) 31 (70.5) 0.563 - - 
Bloodstream infection 63 (25.4) 13 (29.5) 0.563 - - 
Non-Gram-negative bacteria isolateda 32 (29.9) 4 (15.4) 0.217 - - 
Gram-negative isolated 75 (70.1) 22 (84.6) 0.217 - - 
Non-MDR bacteria 68 (75.6) 16 (61.5) 0.216 - - 
MDR bacteria 22 (24.4) 10 (38.5) 0.216 - - 

aAnalysis was performed from 133 patients with microbiology documented infection (107 alive and 26 dead). bMDR: Multidrug resistant bacteria, were calculated 
from 114 bacteria isolated (85 non-MDR and 31 MDR). 
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been reported in 56.5%, and microbiological diagnosis 
identified in 30% [3].  

Gastrointestinal endogenous flora that contains 
Enterobacteriaceae can cause bacteremia in patients 
with neutropenia due to the injury of mucosal barriers 
secondary to chemotherapy, thus bacterial translocation 
[13]. Bacteremia can be documented in nearly 25% of 
febrile neutropenic episodes [2,14]. In this study, BSI 
was documented in 27.7%, with a higher frequency in 
patients with SS.  

Our study's bacterial isolates pattern is similar to 
other countries, where Gram-negative bacteria are the 
most common [3]. We have previously reported that E. 
coli has been the most prevalent pathogen over the last 
decade [15-17]. In this study, E. coli was also the 
predominant pathogen (24%), followed by Klebsiella 
spp (8.2%) and P. aeruginosa (3.1%). Although BSI 
due to Gram-negative bacilli had been associated with 
three-fold higher mortality in patients with HM and 
bacteremia [2], we did not find an impact on 30-day 
mortality in patients with these pathogens.  

The rate of Methicillin-resistant coagulase-negative 
Staphylococci (CoNS) reported in patients with cancer 
is over 50% in European centers, while S. aureus is far 
less common (5%) [22]. We documented CoNS in 8.3% 
and S. aureus in 4.5%.  

MDR bacterial infections have been associated with 
an independent predictor of mortality [2,18,19]. Some 
reports have shown MDR bacteria in 23.5% of patients 
with SS and 34.6% of non-SS patients [20]. In another 
study of patients with neutropenia and septic shock, 
12.9% had ESBL-bacteria [21]. We described MDR 
bacteria in 10.9% of the microbiologic isolates, being 
ESBL producers the primary pathogens (24.8%), 
without differences between SS and non-SS patients 
and an impact on mortality.  

Fungi were documented in only 3.1% of the whole 
sample. This low prevalence is related to the difficulty 
in isolating these microorganisms; most fungal episodes 
are classified as possible or probable and were not 
included in this series unless confirmed by 
histopathology or culture.  

Mortality rates in patients with neutropenia without 
SS have been reported as around 15%, while mortality 
rates among patients with febrile neutropenia and SS 
are between 25% to 43% [19,23-25]. In contrast, in 
some reports of patients with acute leukemia, mortality 
can reach between 60 and 68% [26]. In our study, 30-
day mortality was 15.1% in the whole sample, with 
7.1% for non-SS and 41.2% for patients with SS.  

The risk factors found in this study for developing 
SS were having received intermediate or high 

myelosuppressive chemotherapy, a documented 
clinical or microbiological infection, and Gram-
negative isolation. Other studies have reported these, 
particularly the presence of Gram-negative bacteria 
[19]. We found the only risk factor associated with 30-
day mortality was septic shock. It differed from other 
studies, associated with older age, comorbidities, SS, 
severe prolonged neutropenia, bacteremia, isolation of 
resistant microorganisms, localized infection focus, and 
type of underlying malignancy [3,4]. 

Some limitations of this study include that it was 
retrospective and it was performed at a single 
institution. Although antimicrobial prophylaxis for 
neutropenic patients is not recommended at our center, 
some hematologists still use it, and it could impact 
antimicrobial resistance and clinical outcomes. 
However, we did not have access to this information on 
the electronic record, and we cannot describe this 
information. However, one of the main study strengths 
is that our hospital is one of Mexico's most critical 
oncological centers; therefore, these results could be 
extrapolated to those of similar hospitals in our country. 

 
Conclusions 

Mortality in patients with febrile neutropenia and 
SS was similar to those reported in other countries. 
Severe and prolonged neutropenia was the risk factor 
associated with SS development and mortality at 30 
days. ICU management should be offered to all 
critically ill patients with HM if long-term survival may 
be compatible with the prognosis of the underlying 
malignancy. 
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