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ABSTRACT 

Background: In the last few decades, survival of 
patients with haematological malignancies has sub-
stantially improved. However, those patients who 
develop life-threatening complications such as acute 
kidney failure still have an unfavourable prognosis. 
We aimed to characterise prognostic factors and 
outcome of onco-haematological patients in intensive 
care units with acute kidney injury treated with renal 
replacement therapy.

Methods: We performed a single -centre retrospec-
tive observational study.

Results: Between 1 January 2000 and 31 August 
2009 62 onco -haematological patients treated in 
intensive care unit underwent continuous renal 
replacement therapy and/or slow efficiency hae-
modialysis. There was a male predominance (63%), 
and mean age was 46.4±17 years. The main rea-
sons for admission were respiratory failure (94%) 
and septic shock (69%). Mean APACHE II and 
SAPS II scores at admission were 28±7.4 and 
63±18.8, respectively. 50% presented with neu-
tropoenia and 44% were bone marrow transplant-
ed. 84% were on invasive ventilation. The medi-
an time on renal replacement therapy was 7 days 

and median intensive care stay was 10 days. Inten-
sive care unit, hospital and 6 -month mortality 
were, respectively, 66%, 86 % and 92%. In uni-
variate analysis, variables correlated with mortal-
ity were invasive ventilation (in -intensive care unit 
death: 75% vs. 20%, p<0.05) and previous bone 
marrow transplant (in-intensive care unit death: 
82% vs. 54%, p<0.05). Severity scores at admis-
sion, type of haematological malignancy and neu-
tropoenia were not correlated with mortality. In 
multivariate logistic regression analysis, only two 
variables were independently associated with out-
come: invasive ventilation (OR 17.9; 95% CI 1.7-
184) and male gender (OR 4.6; 95% CI 1.1-19.4).

Conclusions: Critically ill onco -haematological 
patients treated with continuous renal replacement 
therapy have high intensive care unit mortality rate. 
However, it is comparable to that described in lit-
erature for non-oncological patients who perform 
continuous renal replacement therapy in general 
intensive care unit, despite higher hospital mortal-
ity. Need for invasive ventilation and male gender 
correlate with a worse outcome.
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INTRODUCTION 

Over the last few decades, survival of patients 
with haematological malignancies has substantially 
improved as a result of better supportive therapy, 
new and intensive chemotherapeutic agents and bone 
marrow transplant1. However, life -threatening com-
plications such as acute kidney injury (AKI) have 
become more frequent, and the evaluation of risks 
and benefits of their treatments may be difficult and 
unclear1,2.

Acute kidney injury is a frequent condition in hos-
pitalised cancer patients3. Its incidence is 12-49% in 
haematologic patients admitted to intensive care units 
(ICU), and renal replacement therapy (RRT) is need-
ed in 9-32%2,4. The high incidence of acute renal 
failure in these patients results from several factors 
such as higher susceptibility for sepsis, contrast 
induced nephropathy, acute tumour lysis syndrome, 
a more pronounced severity of illness, use of nephro-
toxic drugs and specific bone marrow transplantation-
related syndromes such as veno-occlusive disease 
or haemolytic uraemic syndrome3,4.

In -ICU mortality and acute hospital mortality of 
patients with haematological malignancies remain 
high, close to 43.1% and 59.2%, respectively11. 
Patients who need RRT have a worse outcome, with 
ICU mortality reaching 80%3. The available studies 
on AKI in ICU onco-haematology patients focus main-
ly on bone marrow transplant recipients, and in this 
group mortality may rise to more than 85%3,13. In 
this study we aimed to characterise prognostic factors 
and outcome of onco-haematological patients in ICU 
with AKI and need for renal replacement therapy.

PATIENTS AND METHODS 

Oporto`s Portuguese Institute of Oncology is a can-
cer hospital with 307 beds. It has an ICU with 8 beds 
and admits both medical and surgical patients.

We performed a single-centre retrospective obser-
vational study of the patients admitted to the ICU 
between 1 January 2000 and 31 August 2009 who met 
the criteria of underlying haematological malignancy 
and AKI on admission or during ICU stay requiring 
continuous RRT (haemofiltration and haemodiafiltration) 

and/or slow efficiency haemodialysis (SLED). Recipients 
of bone marrow transplant were included in the study. 
Oporto`s Portuguese Institute of Oncology Ethics Com-
mittee approval of the study was obtained.

The following variables were retrospectively col-
lected from computerised databases and patients’ 
records: age, sex, type of haematological malignancy, 
bone marrow transplantation, primary reason for ICU 
admission, presence of neutropoenia (neutrophil 
count <500/mm3), calculated severity scores Acute 
Physiology and Chronic Health Evaluation II (APACHE 
II) and Simplified Acute Physiology Score II (SAPS II) 
within the first 24 hours of ICU admission, mode and 
duration of performed ventilation (noninvasive and 
invasive mechanical ventilation), RRT (time to RRT 
and duration) and length of stay. ICU, hospital and 
6 -month mortality and follow -up were also noted.

Septic shock was defined using the criteria of the 
American College of Chest Physicians/Society of Crit-
ical Care Medicine consensus conference. Acute kidney 
injury was defined according to RIFLE criteria (I or 
higher). Continuous variables were expressed as 
median. Categorical variables were compared by Chi-
square or Fisher`s exact test. The influence of variables 
on ICU mortality was studied by multivariate logistic 
regression model. A p<0.05 was considered as statis-
tically significant. All statistical tests performed used 
SPSS statistical software (SPSS, Chicago, IL).

Decisions regarding the indication for RRT and 
the initial RRT modality are made in agreement with 
nephrology consultants. Both continuous and inter-
mittent modalities are available in the ICU. We 
selected only patients who underwent continuous 
and/or hybrid therapy – venovenous haemofiltration, 
venovenous haemodiafiltration and slow efficiency 
haemodialysis (SLED).

RESULTS 

Patient Population  

During the study period 62 patients with haemato-
logical malignancy required RRT for AKI. Of these, 39 
(63%) were men and 23 (37%) women (Table I). The 
mean age was 46.4±17 (8-80) years. There were 8 pae-
diatric patients and 9 patients older than 65 years.

Paulo Santos, José Maximino, Ana Paiva, António J. Baldaia, Alfredo Loureiro, Filomena Faria

Nefro - 25-2 - MIOLO.indd   Sec1:146Nefro - 25-2 - MIOLO.indd   Sec1:146 18-05-2011   12:24:4118-05-2011   12:24:41



Port J Nephrol Hypert 2011; 25(2): 145-150    147

CMYKP

The main reasons for admission were respiratory 
failure in 54 patients (94%) and septic shock in 43 
patients (69%). Mean APACHE II and SAPS II scores 
at admission were 28±7.4 and 63±18.8, respectively. 
Fifty-two (84%) had acute kidney injury at admission 
(Table I).

All patients were ventilated. Ten patients (16%) 
needed only noninvasive ventilation (NIV) and 52 
patients (84%) invasive ventilation (IV). Sixteen patients 
(26%) underwent both types of ventilation. Mean dura-
tion of invasive ventilation was 10±11 days.

The median time from ICU admission to RRT was 
2 days. The median time on RRT was 7 days.

Outcome  

The median ICU length of stay was 10 (1-58) days. 
Forty-one patients died in the ICU (66%). The over-
all in-hospital mortality was 86 % (53 deaths).

Of the 9 patients who survived to hospital dis-
charge, 4 patients died during the 6 -month follow -up 
period, which constitutes an overall 6-month mortal-
ity of 92%.

Prognostic Indicators of Outcome  

Survivors had no significant different severity 
scores (APACHE II 25.6±6; SAPS II 58.3±16) when 
compared with nonsurvivors (APACHE II 28.9±8; SAPS 
II 64.6±20; p=NS for both) (Table II). There was no 
difference in age, ICU stay, duration of invasive ven-
tilation, time until RRT start or RRT duration between 
the two groups.

In a univariate analysis the following variables 
were associated with ICU mortality (Table III): inva-
sive ventilation (ICU death: 75 vs. 20%, p<0.05) and 
previous bone marrow transplant (in-ICU death: 82 
vs. 54%, p<0.05). Male patients had higher mortal-
ity but without statistical significance (ICU death: 

Outcome of critically ill patients with haematological malignancies 
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Table I

Patients' characteristics at admission (n= 62)

 N Percentage

Demographics

 Age, year, mean

 Gender, male

46.4±17 (8-80)

23 37

Severity of illness

 APACHE II score

 SAPS II score

28 ± 7.4

63 ± 18.8

 

Characteristics on ICU admission

 Respiratory failure

 Septic shock

 Acute kidney injury

 Neutropoenia

54

43

52

31

94

69

84

50

Type of haematologic malignancy

 Acute myelogenous leukaemia

 Acute lymphoblastic leukaemia

 Non-Hodgkin’s lymphoma

 Myelodysplasic syndrome

 Multiple myeloma

 Chronic lymphocytic leukaemia

 Hodgkin’s disease

 Chronic myelogenous leukaemia

 POEMS syndrome

17

15

12

6

6

3

1

1

1

27

24

19

10

10

5

2

2

2

Previous BMT 27 44

APACHE (Acute Physiology and Chronic Health Evaluation)

SAPS (Simplified Acute Physiology Scale); BMT (bone marrow transplantation)

ICU (Intensive Care Unit)

POEMS (Polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes)

BMT (bone marrow transplantation)
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74.4 vs. 52%, p=0.098). Type of haematological 
malignancy and neutropoenia were not associated 
with mortality (Table III).

The results of the multivariate logistic regres-
sion analysis are listed in Table IV. Only two vari-
ables were independently associated with outcome:  

invasive ventilation (OR, 17.9; 95% CI, 1.7-184) and 
gender (OR, 4.6; 95% CI, 1.1-19.4). There was a trend 
to higher mortality in bone marrow transplant patients 
(OR, 4.1; 95% CI, 0.94-17.7, p=0.059). Mean sur-
vival time of bone marrow transplant patients was 
1.3±0.8 months. Mean survival time of non-bone 
marrow transplant patients was higher but not sta-
tistically significant different (5.8±3 months, 
p=0.438).

DISCUSSION 

In our retrospective study of 62 patients with 
haematologic malignancy admitted to ICU who need-
ed RRT for AKI, ICU and in-hospital mortality rates 
were 66% and 86%, respectively. This ICU mortality 
is similar to previous published series5. A more 
recent study reported higher in-ICU mortality and 
comparable in -hospital mortality3. Patients in this 
series had a similar male preponderance (63%), 
comparable incidence of invasive ventilation (median  
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Table IV

Multivariate analysis of prognostic factors for ICU mortality and survival

 OR (95% CI) p

Male Gender 4.6 (1.1-19.4) 0.037

BMT 4.1 (0.94 -17.7) 0.059

Invasive ventilation 17.9 (1.7 -184) 0.015

APACHE II score 1 (0.8-1.17) 0.72

SAPS II score 1 (0.9-1) 0.86

BMT (bone marrow transplantation)

OR (odds ratio)

CI (confidence interval)

APACHE (Acute Physiology and Chronic Health Evaluation)

SAPS (Simplified Acute Physiology Scale)

Table III

In-ICU mortality per subgroups

 
N (%) of Deaths Per 
Total in Subgroups

P

Gender

 Male

 Female

29 (74.4)

12 (52)

0.09

Acute leukaemia

 Yes

 No

17 (53)

23 (77) 0.18

Non -Hodgkin’s lymphoma

 Yes

 No

10 (83)

30 (61) 0.19

Multiple myeloma

 Yes

 No

3 (60)

3 (60) 0.9

Chronic leukaemia

 Yes

 No

2 (67)

5 (50) 0.9

Neutropoenia

 Yes

 No

22 (71)

19 (61) 0.59

Non -invasive ventilation

 Yes

 No

19 (73)

22 (61) 0.42

Invasive ventilation

 Yes

 No

39 (75)

2 (20)

0.002

Previous BMT

 Yes

 No

22 (82)

19 (54)

0.032

ICU (Intensive Care Unit); BMT (bone marrow transplantation)

Table II

Comparison between UCI survivors and non -survivors

 Alive Dead p 

Age (yrs) 46 ± 21 46 ± 15 0.06

APACHE II score 25.6 ± 6 28.9 ± 8 0.21

SAPS II score 58.3 ± 16 64.6 ± 20 0.09

Time from ICU admission to RRT (days) 2.9 3.9 0.29

RRT duration (days) 13 10 0.57

IV duration (hours) 284.8 263 0.89

ICU stay (days) 15.8 13.5 0.43

RRT (renal replacement therapy); IV (invasive ventilation); ICU (Intensive Care Unit);
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incidence 87.8%), invasive ventilation duration (medi-
an 10 days) but were older (median age 62 years) 
and had higher APACHE II score (median 30). Darmon 
et al.4 analysed outcomes in non-allotransplanted 
cancer patients, the majority with haematological 
malignancies (91.5%), admitted to ICU who required 
RRT and reported a lower in-ICU and in-hospital 
mortality (43.6 and 51.1%, respectively). However, 
in this study patients presented lower SAPS II score 
on ICU admission (SAPS score 53), less ventilatory 
support (63.8%) and allogenic bone marrow trans-
plantation patients were excluded, probably contrib-
uting to the better reported survival rates.

Our results for ICU mortality approaches the over-
all ICU mortality rates reported in general ICU (non-
oncological patients who need RRT) in which mortal-
ity is as high as 60%, as is the case of patients with 
septic shock6. However, 6 months’ mortality is not 
comparable, with our patients presenting a low sur-
vival rate (8%).

The only factors present on admission that were 
associated with ICU-mortality were invasive ventila-
tion and male gender. There was a trend to higher 
mortality in bone marrow transplant patients, although 
not reaching statistical significance.

In our study, both SAPS II and APACHE II failed 
to predict ICU mortality. A valuable scoring system 
could be a useful tool to facilitate intensive care 
treatment in this particular group of patients. Both 
SAPS II and APACHE II scores have been developed 
for general ICU and assessed in only small studies 
of critically ill haematological malignancy patients7. 
In some previous studies, these scores underesti-
mated mortality or had no prognostic value in criti-
cally ill cancer patients7-9. Other studies report cor-
relation with ICU mortality and in-hospital 
mortality10-13, and that their value estimating out-
come in a group of critically ill cancer patients but, 
at the same time, failing to predict individual out-
come7,14,15. Hampshire et al.16 found that both mod-
els showed reasonably good discrimination between 
survivors and nonsurvivors, but SAPS II score con-
siderably underestimated hospital mortality and none 
showed good calibration.

In our analysis, neutropoenia, age and type of 
haematological malignancy were not significantly 
associated with outcome. Other studies report the 

same finding and support growing evidence that 
classic outcome predictors have no impact on sur-
vival1,4,5,17,18.

The main prognostic factor was the use of invasive 
ventilation. Several previous studies described 
decreased survival with invasive ventilation use in 
haematological and solid cancer patients1,19-22. Hil-
bert et al.20 found that early initiation of noninvasive 
ventilation in selected immunosuppressed patients 
(the majority as result of haematologic cancers and 
neutropoenia) with acute respiratory failure was asso-
ciated with significant reductions in the rates of 
endotracheal intubation and serious complications 
and improved likelihood of survival ICU and hospital 
discharge. Ferrà et al.21 analysed ICU mortality and 
prognostic factors for 100 critically ill patients with 
a haematologic malignancy admitted to ICU and found 
that the main predictors of a poor survival progno-
sis were mechanical ventilation (odds ratio 4.27; 
95% CI 1.70 -10.74; p=0.002) and haemodynamic 
instability. However, this is an unresolved issue. In 
fact, a recent retrospective study found that intensive 
care and in -hospital mortality of haematology patients 
with respiratory failure was not determinate by the 
type of initial respiratory support, raising the ques-
tion that the expected beneficial effect of noninvasive 
ventilation may be overestimated23.

Bone marrow transplant patients have a poor 
outcome when admitted to the ICU, despite report-
ed improvements over recent years24,25,26. When 
respiratory failure occurs and mechanical ventilation 
is required, dramatic reduction in survival occurs26,27. 
Acute kidney injury is associated with significantly 
higher mortality rates28,29 and when it coexists with 
other organ failures, described mortality exceeds 
80%30. This tendency appears in our results in uni-
variate analysis, but BMT patients had no significant 
lower mean survival, and BMT was not a predictive 
factor in multivariate analysis.

In summary, this study shows that continuous 
renal replacement therapy is feasible in critically ill 
haematology patients, and that these patients have 
a better than expected ICU survival. Need for inva-
sive ventilation is the most important prognostic 
factor.

Our study has some limitations. Because it was 
conducted in a single centre, possible selection 
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biases concerning differences in patterns of care (ICU 
admission/discharge policies, criteria for noninvasive 
and invasive ventilation and RRT therapy) cannot be 
ruled out. In addition, given the retrospective design, 
some data may be missing. Therefore our prognos-
tic indicators need to be validated in a further pro-
spective multicenter study.

Conflict of interest statement. None declared.
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