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Abstract
Tcell non-Hodgkin lymphomas (T-NHLs) are aggressive malignancies which have a high risk of life-threatening complications.
However, their prognosis in the intensive care unit (ICU) setting has not yet been assessed. We conducted a study including 87
ICU patients either with newly diagnosed T-NHLs or those undergoing first-line therapy admitted between January 1, 2000, and
December 31, 2014. The primary subtypes were peripheral T cell lymphoma (PTCL) (n = 41, 47%), anaplastic large-cell
lymphoma (ALCL) (n = 13, 15%), and adult T-leukaemia/lymphoma (ATLL) (n = 11, 13%). Six in every ten patients had
malignancy-related complications (haemophagocytic syndrome 37%, tumour lysis syndrome 18% and hypercalcaemia 9%),
while infections accounted for one quarter of ICU admissions. Nine fungal infections were documented, including six invasive
aspergillosis. Urgent chemotherapy was started in the ICU in 59% of the patients, and urgent surgery was required in 13%. ICU
and day-90 mortality were 22% and 41%, respectively. Multivariate analysis showed that SOFA score at day 1, age, sepsis and
haemophagocytic syndrome were independent predictors of day-90 mortality. Compared to 66 ICU-matched controls with non-
Hodgkin B cell lymphomas, patients with T-NHLs had a similar ICU survival. Overall survival rates of patients with Tcell NHLs
and B cell NHLs were 20% and 46%, respectively (hazard ratio for death associated with Tcell NHLs 2.00 [1.12–3.58]). Patients
with Tcell NHLs had a very poor long-term outcome. Although the high rate of short-term survival suggests that an ICU trial is a
reasonable option for patients newly diagnosed for the malignancy, extended stay in the ICU or further readmission should be
considered only for highly selected patients who respond to the haematological treatment.
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Introduction

Non-Hodgkin’s lymphomas (NHLs) are among the most com-
mon haematological malignancies (HMs), and their incidence
is increasing in most regions of the world [1]. Survival has
significantly improved over time and more than half of pa-
tients can expect to be alive 10 years after the diagnosis [2].
However, treatment toxicities or the malignancy itself may
lead to life-threatening complications which require intensive
care unit (ICU) management [3, 4]. Substantial therapeutic
advances have improved the outcome of critically ill patients
with HMs [5]. Nonetheless, most of the studies conducted in
the ICU environment have included all types and stages of
HMs, which have major difference in treatment options and
outcomes. Thus, accurate data on the prognosis of critically ill
patients with homogeneous HMs are limited [6].
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In theWestern world, Tcell NHLs represent approximately
10 to 15% of all NHLs [7]. At the time of diagnosis, most
cases of T-NHLs are readily advanced with marked symptoms
and altered status [7, 8]. Consequently, these patients are very
likely to experience various life-threatening complications re-
quiring a close collaboration between haematologists and
intensivists and complex management in the ICU. However,
no data are available to guide clinical practice of patients with
T-NHLs in the ICU environment.

Accordingly, we conducted a study to investigate the clin-
ical features and outcomes of critically ill patients with newly
diagnosed T-NHLs. We sought to identify predictors of sur-
vival 90 days after ICU admission. In addition, we assessed
the influence of T cell phenotype (versus B cell phenotype) on
the outcome of critically ill patients with NHLs.

Methods

This study was approved by our institutional review board
(CECIC Clermont Ferrand – IRB no.5891; Ref. 2007-16).
According to French law, informed consent was not required
in this retrospective observational study in which the collected
data were anonymised.

Inclusion criteria

We retrospectively included all adult patients (≥ 18 years old)
admitted to the medical ICU of Saint-Louis University Hospital
between January 1, 2000, and December 31, 2014 who had a
mature T or NK lymphoid neoplasm according to the World
Health Organization (WHO) classification [9]. Only patients
newly diagnosed with malignancy or those undergoing a first
line of chemotherapy were included. For patients admitted
more than once to the ICU, only the first episode was consid-
ered. Patients were identified from the ICU databases using
codes C84, C85 and C86 from the International Classification
of Diseases system (ICD-10). All patients’ medical records
were reviewed by the two investigators (GD and EC) to con-
firm the diagnosis of mature T or NK lymphoid neoplasm.

Design and setting

The Saint-Louis University Hospital is a 650-bed public hos-
pital, with 330 beds dedicated to patients with various condi-
tions associated with immunodeficiency (haematological ma-
lignancies, solid cancers and solid organ transplantation). There
are seven haematology wards (adolescent and young adult
haematology, acute leukaemia, senior haematology, clinical im-
munology, myeloma, lymphoma and allogeneic stem cell trans-
plantation) and four oncology wards (general oncology, lung
cancer, gastrointestinal oncology, and radiation therapy).

The medical ICU of Saint-Louis University Hospital is a
12-bed unit which admits 750–850 patients per year, of whom
over one third have malignancies. Information on the organi-
sation of the ICU and criteria for ICU admission have been
published elsewhere [10]. Mandatory ICU admission reasons
are defined by at least one organ failure and the need for at
least one of the following therapies: supplemental nasal oxy-
gen ≥ 3 L/min, use of vasoactive drugs, sustained fluid admin-
istration, invasive or non-invasive mechanical ventilation, or
renal replacement therapy. At our institution, intensivists and
haematologists are available 24 h a day, 7 days a week and
work together to manage all high-risk patients with haemato-
logical malignancies.

Data collection

The data reported in the tables were abstracted from medical
charts. Baseline patient characteristics were collected, includ-
ing demographics, comorbidities, and best performance status
(PS) within 3 months before ICU admission. Data regarding
the malignancy phenotype and anticancer treatments were al-
so taken from the medical charts. Variables recorded regarding
ICU admission and treatments were data related to clinical
presentation, reason for ICU admission, time of admission
and discharge from the ICU, diagnostic procedures, therapies
implemented and outcome data. Disease severity at ICU ad-
mission was assessed using the sequential organ failure as-
sessment (SOFA) score at day 1 [11]. For each patient, two
investigators (EC and GD) analysed the medical charts
blinded from the diagnosis established by clinicians in charge.
Cases of disagreement were then discussed among the inves-
tigators until a consensus could be reached. Established
criteria were used to define haemophagocytic syndrome [12]
together with histological evidence of activated macrophages
engulfing erythrocytes, leukocytes, platelets and their precur-
sor cells in bone marrow smears or biopsies and/or in liver or
spleen biopsies. Sepsis was retained in patients with clinically
and/or microbiologically documented infection within ICU
admission without alternative diagnosis. Sepsis and septic
shock were defined according to the Third international
Consensus Definitions for Sepsis and Septic Shock [13].

The primary objective of the study was to report the clinical
features of critically ill patients with a recently diagnosed ma-
ture T or NK lymphoid neoplasm, and to identify factors as-
sociated with mortality 90 days after ICU admission. The
secondary objective was to assess the influence of a T cell
phenotype (versus B cell phenotype) on the outcome of criti-
cally ill patients with NHLs.

Statistical analysis

Quantitative variables are described as median and interquar-
tile range (IQR) and compared using Wilcoxon’s rank sum
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test; qualitative variables are shown as counts (percent) and
compared using Fisher’s exact test. Day-90 mortality was
analysed as a binary variable. Factors associated with day-90
mortality were assessed using multivariate analysis by logistic
regression. Variables achieving P < 0.20 in univariate analyses
were entered into the multivariate logistic regressionmodel. A
multiple backward-stepwise selection procedure eliminated
those variables with an exit threshold set at P = 0.05, after
testing for collinearity between variables and checking the
assumption of log-linearity. Goodness of fit was evaluated
using Le Cessie-van Houwelingen’s method and discrimina-
tion with AUC statistic.

To assess the prognostic effect of a Tcell phenotype (versus
B cell phenotype) in the context of an observational cohort, a
matched comparison of patients with T cell NHLs and B cell
NHLs was performed. Patients with T cell NHLs were indi-
vidually matched in a 1:1 ratio to a control group of patients
with B cell NHLs. The five matching criteria were age
(matched within 0.4 SD, corresponding to 6.6 years), gender
(exact match), year of ICU admission (matched within 1 SD,
corresponding to 3.4 years), IPI score (exact match) and date
of malignancy diagnosis (classified as newly diagnosed or
undergoing a first-line chemotherapy; exact match). First,
we used Cox regression models with a random effect on
matching clusters to understand association between NHL
phenotype, patient’s characteristics and overall survival by
univariate analysis. Second, all factors with P values smaller
than 0.10 by univariate analysis were included in the multi-
variate analysis. The final multivariate model was selected by
a stepwise backward selection based on the P values.

The measures of associations are presented with odds ratios
or hazards ratio and confidence intervals at 95%. All tests were
two-sided, and P values lower than 5% were considered to
indicate significant associations. Analyseswere performed using
R statistical platform, version 3.0.2 (https://cran.r-project.org/).

Results

Study population

Eighty-seven patients (58 men; median age 50 years [IQR 38–
60.5]) were included in the present study. Patients’ characteris-
tics are listed in Table 1. Most patients were admitted from their
referred doctors (n = 70, 80%). Almost two-thirds of the patients
had an altered performance status (i.e. bedridden/disabled). The
most common T cell neoplasms were peripheral T cell
lymphoma-not otherwise specified (PTCL-NOS) (n = 41,
47%), and anaplastic large-cell lymphoma (n = 13, 15%).
Median time from neoplasm diagnosis to ICU admission was
4 [0–26] days, including 34 (39%) patients newly diagnosed
during the ICU stay. The median aa-IPI score was 3 [2, 3].
Extensive disease (Ann Arbor stages III–IV) was noted in 80

(94%) patients, and 74 (85%) had at least one extra-nodal in-
volvement. Thirty-seven (43%) patients had proven bone mar-
row involvement. Thirty-six (41%) patients had received che-
motherapy and 50 (58%) steroids before ICU admission.
Neutropenia was present at ICU admission in 21 patients

Table 1 Baseline characteristics of patients with newly diagnosed Tcell
lymphoma (n = 87)

Variable N (%) or
median [IQR]

N
missinga

Age (years) 50 [38–60.5]
Female gender 29 (33)
Body mass index (kg/m2) 22.7 [19.6–25.4]
PS 3 or 4 56 (64)
Time from hospital admission to ICU

admission (days)
7 [1–20]

Direct ICU admission 17 (20)
Comorbidities
HIV infection 8 (9)
Chronic cardiovascular disease 7 (8)
Cirrhosis 2 (2)
Chronic kidney disease 2 (2)
COPD 1 (1)
Histology of T cell NHLs
PTCL-NOS 41 (47)
ALCL 13 (15)
ATLL 11 (13)
HSTCL 8 (9)
NK/TCL 8 (9)
AITL 6 (7)
Extra-nodal involvement
Hepatosplenomegaly 50 (57)
Skin 22 (25)
Lung 20 (23)
Gastrointestinal tract 15 (17)
Central nervous system 9 (10)
Time from malignancy diagnosis to ICU
admission (days)

4 [0–26]

Malignancy diagnosed during ICU stay 34 (39)
Time from first course of chemotherapy
to ICU admission (days)

10 [3–15]

B symptoms 49 (57)
Ann Arbor stage III-IV 80 (94) 2
IPI score ≥ 2 58 (85) 19
Laboratory data at diagnosis
Albumin < 30 g/L 46 (71) 22
Elevated LDH level 70 (84)
Haemoglobin (g/dL) 9.5 [7.8–11]
Platelets (G/L) 72 [30.5–171]
Neutropenia at ICU admission (≤ 1.0 G/L) 21 (24)

PTCL-NOS peripheral T cell lymphoma-not otherwise specified, ALCL
anaplastic large-cell lymphoma ALK+, ATLL adult T cell leukaemia/lym-
phoma,HSTCL hepatosplenic T cell lymphoma, NK/TCLNK/Tcell lym-
phoma, AITL angioimmunoblastic T cell lymphoma, ICU intensive care
unit, HIV human immunodeficiency virus, COPD chronic obstructive
pulmonary disease, PS performance status, IPI international pronostic
index, LDH lactate dehydrogenase
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(24%) and developed during ICU stay in another 39 (45%)
patients. As shown in Table 2, two-thirds of the patients were
admitted for tumour-related complications (haemophagocytosis,
tumour lysis syndrome, hypercalcaemia, cardiac tamponade,
airway compression), while 25 (29%) had sepsis. Regarding
patients with haemophagocytic syndrome, all had an acute pre-
sentation with organ dysfunction requiring ICU monitoring or
organ support (SOFA score at day 1: 7 [5–12]) and the median
serum ferritin level was 24,000 [4984–107,500] μg/L.

ICU management and outcomes

The median SOFA score at day 1 was 7 [4–9]. Invasive
mechanical ventilation was needed in 39 patients (45%),

vasoactive drugs in 33 (38%) and renal replacement thera-
py in 34 (39%). Urgent chemotherapy was required in 51
(59%) patients, and 11 (13%) patients underwent an urgent
surgical procedure. Nine patients (10%) were diagnosed
for invasive fungal infections (IFIs): six invasive aspergil-
losis, two invasive candidiases and one Geotrichum
fungemia. All the patients who had fungal infections died
within their hospital stay.

The median ICU stay was 12 [14–17] days. A decision
to withhold or withdraw life-sustaining therapies was tak-
en in 18 (21%) patients. In-ICU and day-90 mortality
were 22% and 41%, respectively. One year after ICU dis-
charge, six (7%) patients were alive and had complete
remission of the malignancy, while ten (11%) required
ongoing chemotherapy for relapsing diseases. The univar-
iate analysis of factors associated with day-90 mortality is
reported in Table 3. By multivariate analysis (Fig. 1), four
factors were independently associated with a higher day-
90 mortality: SOFA score at day 1 (as a proxy for baseline
organ failure and/or life-sustaining therapies), age, sepsis
and haemophagocytic syndrome.

Comparative outcomes between T cell phenotype
and B cell phenotype

One hundred and thirty-two patients were included in the
comparative analysis after the matching procedure (66 T cell
NHLs versus 66 B cell NHLs; 21 T cell NHLs of the initial
sample could not bematched to B cell NHLs patients based on
the matching criteria (see BMethods^ section for details)).
Supplementary Table 1 and Supplementary Table 2 (in
Electronic Supplementary Material) describe the matched
population. Reasons for ICU admission were similar in the
two groups except for haemophagocytic syndrome, which
was more frequent in patients with T cell NHLs than in pa-
tients with B cell NHLS (35% versus 14%, P = 0.008). Day-
90mortality was 43% in patients with Tcell NHLs and 54% in
patients with B cell NHLs (P = 0.21).

The median follow-up was 24 [0–163] months. The overall
survival rates of patients with T cell NHLs and B cell NHLs
were 20% and 46%, respectively. The hazard ratio for death of
patients with T cell NHLs was 2.00 [1.12–3.58] (P = 0.02)
(Fig. 2). The univariate analysis of factors associated with
overall survival is shown in Table 4. Seven factors were asso-
ciated with a lower overall survival: T cell phenotype, higher
age, HIV infection, higher SOFA score at day 1, shock, acute
kidney injury, sepsis and haemophagocytic syndrome. By
multivariate analysis, three factors were associated with over-
all mortality (Table 4): T cell lymphoma phenotype (HR 2.04
[1.21, 3.46]), HIV status (2.09 [1.08, 4.04]) and severity at
ICU admission (SOFA score at ICU admission, HR 2.09
[1.08, 4.04]).

Table 2 ICU management and outcomes

Variable N (%) or median [IQR]

SOFA score at day 1 7 [4–9]

Reason(s) for ICU admissiona

Acute kidney injury 39 (45)

Acute respiratory failure 28 (32)

Shock 26 (30)

Coagulation disorders 20 (23)

Neurological failure 19 (22)

Main diagnosisa

Tumour-related complications 57 (65)

Haemophagocytosis 32 (37)

Tumour lysis syndrome 16 (18)

Hypercalcaemia 8 (9)

Airway compression 5 (6)

Cardiac tamponade 3 (3)

Sepsis 25 (29)

Othersb 5 (6)

Life-sustaining therapies

Invasive mechanical ventilation 39 (45)

Renal replacement therapy 34 (39)

Vasoactive drugs 33 (38)

Chemotherapy during ICU stay 51 (59)

Urgent surgery 11 (13)

Antibiotic therapy during ICU stay 70 (80)

Antifungal treatment during ICU stay 25 (29)

Outcome

ICU-acquired infection 35 (40)

Decision to withhold/withdraw treatments 18 (21)

ICU Length of stay (days) 12 [14–17]

ICU crude mortality 19 (22)

Day 90 mortality 36 (41)

ICU intensive care unit, SOFA sequential organ failure assessment
a Some patients had more than one cause
bOthers: major bleeding n = 2, cardiogenic pulmonary oedema n = 3
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Table 3 Factors associated with
mortality 90 days after ICU
admission in patients with T cell
NHLs (univariate analysis)

Variable Survivors N = 51 Non-survivors N = 36 P value
N (%) or median [IQR] N (%) or median [IQR]

Baseline characteristics

Age (by year)a 45.5 [35–59.8] 53.5 [46.3–63.3] 0.045

Male gender 32 (64) 26 (72) 0.49

HIV infection 4 (8) 4 (11) 0.71

PS 3 or 4a 29 (58) 27 (75) 0.12

Chronic cardiovascular disease 4 (8) 3 (8) 1.00

Body mass index (kg/m2) 23.7 [20.2–25.6] 21.48 [19.6–24.2] 0.48

B symptoms 28 (57) 21 (58) 1.00

IPI ≥ 2 31 (82) 26 (90) 0.50

Ann Arbor stages III–IV 46 (94) 33 (94) 1.00

Albumin < 30 g/l 24 (63) 22 (85) 0.09

Characteristics at ICU admission

Neutropenia (≤ 1.0 G/L) 9 (18) 12 (33) 0.13

SOFA score at day 1a 5 [3–7.75] 8 [7–12.5] <0.0001

Direct ICU admission 11 (22) 5 (14) 0.41

Acute respiratory failure 12 (24) 16 (44) 0.062

Shock 9 (18) 17 (47) 0.005

Acute kidney injury 20 (40) 19 (53) 0.28

Neurological impairment 9 (18) 10 (28) 0.30

Tumour lysis syndromea 13 (26) 3 (8) 0.05

Haemophagocytosisa 15 (30) 17 (47) 0.13

Hypercalcaemia 7 (14) 1 (3) 0.11

Sepsisa 11 (22) 14 (38) 0.04

Life-sustaining therapies

Invasive mechanical ventilation 19 (38) 20 (56) 0.13

Renal replacement therapy 16 (32) 18 (50) 0.12

Vasoactive drugs 11 (22) 22 (61) 0.0003

HIV human immunodeficiency virus, ICU intensive care unit, SOFA sequential organ failure assessment, PS
performance status, IPI international pronostic index, IQR interquartile range
a These variables were included in the global multivariable model

Fig. 1 Final prediction model of
mortality 90 days after ICU
admission in patients with T cell
NHLs (multivariate analysis).
Candidates entered in the
multivariate analysis were: age,
PS 3–4, SOFA score at day 1,
haemophagocytosis, sepsis, and
tumour lysis syndrome. Only the
four variables with reported OR
were selected in the final model as
adding to each other predictive
information. Goodness of fit (Le
Cessie van Houweligen) P
value = 0.99; calibration (AUC-
ROC) 0.84. SOFA sequential or-
gan failure assessment
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Discussion

Key findings

This study was designed to describe the clinical features and
outcomes of patients with newly diagnosed T-NHLs admitted
to the ICU for the management of life-threatening complica-
tions. We found that two-thirds of the patients had tumour-
related complications, among which haemophagocytic syn-
drome and tumour lysis syndrome were the most common.
Moreover, we observed that one in every seven patients de-
veloped invasive aspergillosis. The 78% ICU survival rate is
encouraging, and a T cell phenotype did not seem to influence
the short-term prognosis. Indeed, critically ill T-NHL patients
and B-NHL patients shared a similar day-90 survival.

Relationship to previous studies

Patients with lymphomas are a group of particular interest as it
is one of the most common HMs [2, 10]. Algrin et al. con-
ducted a study in 190 ICU patients with Hodgkin lymphoma
and different types of NHLs [14]. They reported a hospital
survival rate of 63% and identified six independent predictors
of mortality: age older than 50 years, poor PS (≥ 2), Burkitt
lymphoma, primary cerebral lymphoma, haemophagocytic
syndrome, severity of organ dysfunction at ICU admission
(SOFA score) and admission before 2004. In our study, we
confirmed that age, severity of organ dysfunction, and
haemophagocytic syndrome were associated with a higher
mortality. In contrast, although two-thirds of the T-NHL

patients had a poor PS, it was not an independent predictor
of mortality. PS is usually a robust predictor of survival in the
ICU environment [15–18]. A possible explanation for this
unexpected finding is that we focused on patients newly diag-
nosed with the malignancy. Consequently, we hypothesise
that the poor PS was likely to be related to the aggressive
malignancy itself (85% had an IPI score ≥ 2), and thus to be
improved by early treatment, rather than explained by a com-
bination of comorbidities, multiple lines of treatments, and
relapsing or refractory diseases with limited treatment options.
Although patients with poor PS are usually unlikely to benefit
from ICU management, our results support the fact that ICU
trial policy would be considered in this selected population.

Another interesting finding of our study is that sepsis was
also an independent predictor ofmortality.We observed a high
rate of fungal infections in patients who had sepsis, with an
unanticipated overrepresentation of invasive aspergillosis (6/9
IFIs). Invasive aspergillosis is known to be associated with a
highmortality rate in the ICU environment [19, 20] but chiefly
occurs in patients with prolonged neutropenia or in allogeneic
stem cell recipients [21]. How early onset aspergillosis unex-
pectedly developed in patients newly diagnosed for T-NHLs
remains to be investigated. We speculate that this specific
category of NHLs might alter the normal immune response
to fungi [22].

Wohlfarth et al. recently identified high IPI score and bulky
disease as predictors of unplanned ICU admission and report-
ed an ICU survival rate of 75.7% among 37 critically ill pa-
tients with diffuse large B cell lymphomas [23]. In our study,
we found that the phenotype of the lymphoma (Tcell versus B
cell lymphoma) did not influence the likelihood of survival in
the ICU. However, the overall survival rate of patients with B
cell lymphomas was significantly higher than that of patients
with T-NHLs, in accordance with previous studies [7, 8, 24].

Study implications

The findings of our study have three implications in clinical
practice. Firstly, our results support ICU admission in patients
with newly diagnosed T-NHLs. Indeed, a high rate of survival
can reasonably be expected regardless of the patient’s general
condition. However, the potential benefit of an ICU admission
should take into account the long-term survival, which was
very low in our cohort. Thus, we believe that although an ICU
trial is a reasonable option for patients newly diagnosed for the
malignancy, extended multi-organ support or further readmis-
sion in the ICU should be considered only for selected patients
responding to the haematological treatment.

Secondly, the assessment at ICU admission must include a
comprehensive screening of malignancy related complica-
tions, such as haemophagocytic syndrome, tumour lysis syn-
drome, and organ compression or infiltration by the malignan-
cy. These conditions are frequent and early recognition allows

Fig. 2 Overall survival according to the NHL phenotype. B-NHL B cell
non-Hodgkin lymphoma, T-NHL T cell non-Hodgkin lymphoma, HR
hazard ratio, CI confidence interval
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the implementation of specific treatments. Finally, septic pa-
tients are at high risk for invasive aspergillosis. Thus, we ad-
vise prompt investigations, and consideration for an empirical
antifungal treatment.

Strengths and limitations

This study has a number of strengths. To our knowledge, we
report the largest study on the clinical features of critically ill
patients with T-NHLs. Thus, we provide relevant and updated
data for haematologists and intensivists. Moreover, our study
is the first to investigate the impact of the lymphoma pheno-
type on ICU outcome. Finally, we identified some predictors
of mortality, which may assist ICU admission triage.

This study also has some limitations. Firstly, the retrospec-
tive design may have introduced some selection bias.
However, we used validated and robust criteria to identify T-
NHL patients (the ICD-10 classification). Secondly, the study
was conducted in a single institution. Therefore, the patient
recruitment patterns may have significantly influenced our

findings. Nonetheless, the standardised policy of ICU admis-
sion and the large number of patients with HMs treated in our
institution suggest that our results may apply to other environ-
ments. Thirdly, we included patients over a 14-year period,
during which treatment practices may have changed.
However, our major findings are unlikely to be altered by
these changes.

In conclusion, critically ill patients with newly diagnosed T-
NHLs have advanced stage diseases, high IPI score andmostly
experience tumour-related complications. The high rate of
ICU survival (almost 80%) and the absence of deleterious
impact of T cell phenotype on short-term prognosis support
an ICU trial for patients newly diagnosed for the malignancy.
However, the poor long-term survival must be taken into ac-
count. Thus, extended stay in the ICU or readmission later in
the course of the disease should be considered only for selected
patients with good response to the haematological treatment.
Further studies are needed to confirm our results and to assess
whether early treatment of sepsis and haemophagocytic syn-
drome can translate into better patient outcomes.

Table 4 Factors associated with
overall survival in a matched
cohort of B cell NHL (univariate
analysis)

Variable Overall survival,
N events/N total

Overall survival,
HR [95%CI]

P value

Total (N = 130)a 87/130

B cell NHL 35/65 1

T cell NHL 52/65 2.0 [1.00–1.03] 0.02

Age (by 10 years) – 1.18 [1.00–1.40] 0.048

Male gender 63/90 1.13 [0.68–1.88] 0.64

HIV infection 24/27 1.80 [1.12–2.90] 0.016

Chronic cardiovascular disease 10/15 1.05 [0.53–2.09] 0.88

Body mass index (kg/m2) – 0.98 [0.90–1.06] 0.54

Inaugural disease 27/40 1.06 [0.64–1.75] 0.83

IPI

1 2/4 1

2 25/45 1.31 [0.31–5.53]

3 61/82 1.94 [0.47–7.98] 0.72

0.36

Neutropenia at ICU admission (≤ 1.0 G/L) 16/21 1.72 [0.94–3.14] 0.078

SOFA score at day 1 (by point) – 1.20 [1.13–1.28] < 0.0001

Acute respiratory failure 30/41 1.35 [0.84–2.18] 0.22

Shock 27/30 2.97 [1.77–4.99] < 0.0001

Acute kidney injury 39/53 1.61 [1.02–2.56] 0.043

Tumour lysis syndrome 22/35 0.93 [0.56–1.55] 0.79

Haemophagocytosis 25/32 1.64 [0.98–2.73] 0.058

Hypercalcaemia 9/13 0.95 [0.46–1.98] 0.89

Sepsis 31/39 2.16 [1.33–3.50] 0.002

B-NHL B cell non-Hodgkin lymphoma, T-NHL T cell non-Hodgkin lymphoma, HIV human immunodeficiency
virus, IPI International Prognostic Index, SOFA sequential organ failure assessment, HR hazard ratio, CI confi-
dence interval
a One matched pair excluded due to unavailable mortality data in one patient
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