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O Departamento de IRA da Sociedade 
Brasileira de Nefrologia (SBN) elaborou um 
guia de assistência nefrológica hospitalar, 
que abrange os aspectos envolvidos na 
atuação do nefrologista no atendimento 
a pacientes portadores de doenças renais 
dentro do ambiente hospitalar. O guia 
aborda os seguintes tópicos principais: 
1) o papel do nefrologista na assistência 
hospitalar; 2) a terapia de suporte renal 
não-dialítico; 3) as normas técnicas para 
o atendimento dialítico hospitalar; e 4) o 
seguimento ambulatorial de pacientes com 
injúria/doença renal aguda. O guia descreve 
detalhadamente as principais atribuições do 
nefrologista, sua atuação no atendimento 
hospitalar não-dialítico e dialítico, além 
de descrever todos os métodos dialíticos 
disponíveis, a infraestrutura necessária, 
os recursos humanos e os registros destes 
procedimentos. O guia finaliza com 
normas para o seguimento ambulatorial 
dos pacientes nefrológicos após a alta 
hospitalar. A finalidade precípua deste 
guia da SBN é fornecer subsídios para 
um melhor atendimento médico e 
multiprofissional aos nefrologistas e outros 
profissionais envolvidos na assistência 
hospitalar de pacientes nefrológicos. 

Resumo

The AKI Department of the Brazilian 
Society of Nephrology (BSN) has prepared 
a hospital nephrology assistance guide, 
which encompasses the aspects involved 
in the nephrologist's role in caring for 
patients with kidney diseases within the 
hospital setting. The guide addresses 
the following main topics: 1) the role 
of the nephrologist in hospital care;  
2) non-dialysis kidney support therapy;  
3) technical standards for hospital dialysis 
care; and 4) outpatient follow-up of 
patients with acute kidney injury/disease. 
It provides a detailed description of the 
nephrologists' main responsibilities, their 
role in both non-dialysis and dialysis 
hospital care, as well as describing all 
available dialysis methods, the required 
infrastructure, human resources, and 
records of these procedures. The guide 
concludes with recommendations for the 
outpatient follow-up of nephrological 
patients after hospital discharge. The 
primary purpose of this BSN guide is 
to provide support for a better medical 
and multidisciplinary assistance for 
nephrologists and other professionals 
involved in the hospital patient’s 
nephrology care. 
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The Role of the Nephrologist in 
Hospital Care

Nephrology is a medical specialty formally 
established in the 1960s and recognized 
by the Brazilian Medical Association 
(AMB). To be considered a nephrology 

specialist, a physician must obtain a 

board certification issued by the Ministry 

of Education and/or the Brazilian Society 

of Nephrology/AMB, duly registered 

with the respective Regional Council of 

Medicine.
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The nephrologist’s role within the hospital setting 
is wide-ranging, and the competencies of the specialty 
include: 

1.	 Consulting on projects for the installation and 
use of equipment specifically related to the 
specialty

2.	 Definition of care protocols for nephrology
3.	 Coordination of the activities of the multi

disciplinary team involved in nephrology care
4.	 Availability to provide nephrology 

consultations in support of other physicians 
within the hospital’s clinical staff

5.	 Continuous updating on new knowledge and 
emerging technologies in nephrology, to be 
applied in the hospital setting

6.	 Nephrologist participation in quality and 
safety committees aimed at establishing and 
disseminating initiatives for the prevention 
and early recognition of kidney function 
deterioration

7.	 The role of the nephrologist as an educator 
and disseminator of best practices for the 
management of these patients, considering that 
many patients hospitalized with acute kidney 
injury (aki) will be cared for by non-specialist 
physicians

8.	 Responsibility for the nephrological care and 
treatment of hospitalized patients, including:

Identification of patients at risk of developing 
renal dysfunction;
Preventive and protective measures for kidney 
diseases;
Individualized adjustment of drug prescri
ptions to the corresponding renal function, 
aiming to prevent nephrotoxicity events;
Prevention and monitoring of complications 
from in-hospital procedures with potential 
impacts on renal function;
Definition and use of relevant complementary 
methods to assist and refine the diagnosis of 
kidney diseases;
Indication oF renal replacement therapy (rrt) 
methods;
Prescription and supervision of rrt procedures;
Provision of vascular and peritoneal accesses 
required for rrt; 
Management of continuous r therapies in 
critically ill patients, in conjunction with the 
medical teams of closed units;

Interaction with multidisciplinary teams to 
define shared therapeutic strategies;
Clinical activities related to the preparation 
and kidney transplants procedures;
Preparation and referral for nephrology 
follow-up and/or rrt orientation after hospital 
discharge;
Careful identification of selected cases for 
palliative care.

9.	 The presence of a nephrologist in the hospital 
setting is essential for prescribing and 
monitoring nephrological procedures. the use 
of telemedicine for remote hospital nephrology 
activities only applies to interdisciplinary 
teleconsultation with the medical team 
providing care to the patient, and it is not 
applicable to inpatient teleconsultation or for 
the prescription of renal replacement therapy.

10.	� Labor relations (public and private nephrology 
services)

The brazilian society of nephrology 
recommends that each hospital should have an 
identified, permanent team of nephrologists –  
either in-house or contracted – working 
integratively with the clinical staff and 
exercising completely the responsibilities 
of the specialty. the multiple competencies 
outlined above require specific agreements on 
the respective remunerations.

Non-Dialysis Kidney Support Therapy

The nephrologist, a mandatory member of the 
hospital clinical staff, is the professional qualified 
to provide care for patients with renal dysfunction, 
hydroelectrolytic disturbances, and acid-base 
disorders. This specialist is also skilled at devising 
AKI prevention strategies, interacting with the 
multidisciplinary team, and drafting protocols to 
standardize the care that covers most cases, while 
maintaining the flexibility to individualize care in 
specific situations. In this sense, the participation 
of nephrologists in quality and safety committees 
aimed at developing strategies for the prevention 
of nephrotoxicity, performing preoperative clinical 
assessment of patients with impaired renal function, 
or addressing electrolyte and acid-base disturbances 
is essential1. 

Hospitalized patients with AKI will also be 
managed by non-nephrologist physicians. For this 
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reason, the role of the nephrologist as an educator and 
disseminator of best practices for the management 
of these patients is crucial. Non-dialysis support 
strategies for AKI are similar to those used in its 
prevention1.

Nephrologists should Operate on Several Fronts 
to provide non-dialysis Treatment in The Hospital 
Setting, Including

1.	 Working alongside hospital administrators and 
as coordinator of the local nephrology service; 

2.	 Commitment to supporting infrastructure1;
3.	 Engagement with leadership across various 

units to align care practices, develop and 
oversee quality assessments, and foster a 
culture of success linked to nephrology-driven 
initiatives1-3;

4.	 Support from hospital leadership is essential 
for this action1,2.

Participation in Quality and Safety Committees

Although some cases of AKI are potentially 
preventable, this condition has a high impact on 
hospital costs and the survival of hospitalized 
patients. Thus, the development of AKI may be 
considered a quality indicator of hospital care. The 
inclusion of nephrologists in quality and safety 
committees could help establish and disseminate 
initiatives for the prevention and early recognition of 
renal dysfunction1,7,8.

Preoperative Assessment

Patients with chronic kidney disease (CKD) are at 
increased risk of perioperative complications9. A 
nephrology consultation is recommended during 
the preoperative assessment of these patients and of 
those at high risk for postoperative renal dysfunction. 
Follow-up of these patients is crucial for early 
intervention in modifiable risk factors and monitoring 
of non-modifiable ones10. For patients already on 
dialysis support, nephrology care is mandatory in 
order to determine the optimal timing for dialysis 
prescription in the pre- and postoperative periods. 
Patients without CKD but at high risk of developing 
renal impairment during surgery – such as elderly 
patients with multiple comorbidities, those on multiple 
medications, critically ill patients, and individuals with 
severe congestive heart failure or liver disease – should 
also be monitored by the nephrology team10.

Care of Chronic Kidney Disease Patients

Patients hospitalized with CKD, including non-
dialysis, dialysis, and kidney transplant patients, 
should be followed by a nephrologist so as to identify 
and correct drug interactions, adjust medications 
according to the degree of kidney dysfunction, 
avoid nephrotoxic drugs, and establish measures 
for nephrotoxicity prevention and the management 
of immunosuppressive drugs10. These activities 
may be carried out in conjunction with the clinical 
pharmacist, nutritionist, and attending physician 
to establish the most appropriate diet, volume 
management, correction of electrolyte and acid-base 
disturbances, manage vascular access, and optimize 
dialysis support.

Care of Patients with AKI

Many patients hospitalized with AKI will be under 
the care of non-specialist physicians, reinforcing the 
relevance of the nephrologist as an educator and 
disseminator of best practices for the management 
of these patients1. In addition to the activities already 
described, their responsibilities include the early 
recognition of renal dysfunction, the development of 
strategies to prevent nephrotoxicity, blood volume 
control, the identification and correction of electrolyte 
and acid-base disorders, as well as drug adjustment to 
the degree of renal dysfunction.

The nephrologist’s role in the non-dialysis 
treatment of AKI patients also involves adequate 
control of the following clinical manifestations:

Hemodynamics and Fluids

1.	 In case of hypovolemia, administer appropriate 
hydration solutions;

2.	 The initial resuscitation target, particularly 
in patients with sepsis, is to maintain mean 
arterial pressure (map) above 65 mmhg. in 
patients with preexisting hypertension, higher 
targets may be considered11-16;  

3.	 Vasopressors may be needed to achieve pam 
targets. norepinephrine is the most commonly 
used vasopressor for patients with sepsis-
related aki. in patients receiving norepinephrine 
who have difficulty achieving the target map, 
vasopressin may be added13,17;

4.	 Monitor intra-abdominal pressure (iap) in 
selected cases. renal perfusion depends on the 
difference between inflow pressure (map) and 
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outflow pressure (central venous pressure – 
cvp). elevated cvp and renal venous congestion 
are associated with aki in patients with heart 
failure and abominal compartment syndrome. 
in the latter case, iap may exceed cvp, and 
renal perfusion pressure becomes the difference 
between map and iap13,17;

5.	 Avoid unnecessary volume expansion by 
controlling the administration of maintenance 
fluids and excessive dilution of medications, in 
addition to discouraging excessive fluid intake, 
especially in oliguric patients18-22; 

6.	 Strict control of urine output, especially diuresis 
flow, is necessary23;

Use of Diuretics

1.	 Administer furosemide to treat hypervolemia 
and hyperkalemia. other diuretics (thiazides, 
acetazolamide, spironolactone, amiloride) may 
be combined to achieve dual or even triple 
blockade of the nephron segments24;

2.	 Do not delay the decision to initiate dialysis, 
especially when there is no response to diuretic 
administration; even if there is some response 
to diuretics, dialysis should be considered in the 
event of worsening renal function25;

3.	 The “furosemide stress test” (bolus infusion 
of 1 mg/kg of furosemide in euvolemic or 
hypervolemic patients, without prior diuretic 
use, or 1.5 mg/kg in patients previously 
exposed to diuretics) could be used to identify 
patients at greater risk of aki progression and 
the need for dialysis. these are patients who do 
not respond with diuresis > 200 ml within 2 
hours of diuretic infusion26;

Nutrition

1.	 An intake of 20–30 kcal/kg/day should be 
targeted at all stages of aki27;

2.	 Avoid restricting protein intake with the aim 
of preventing or delaying dialysis initiation27,28;

3.	 Administer 0.8–1.0 g/kg/day of protein in aki 
patients not requiring dialysis, and 1.0–1.5 g/
kg/day in patients on dialysis, up to a maximum 
of 1.7 g/kg/day in those on continuous dialysis 
or in hypercatabolic subjects28;

4.	 Avoid episodes of hyperglycemia, trying to 
maintain blood glucose levels below 180 mg/
dl. glycemic control is essential in the care 
of critically ill and surgical patients, as both 

hyperglycemia and hypoglycemia are related to 
increased mortality and the occurrence of aki. 
kdigo recommends maintaining blood glucose 
levels between 110 and 149 mg/dl, with close 
monitoring to prevent hypoglycemia29,30;

5.	 Attention should be paid to the intake or 
administration of diets with excessive sodium, 
potassium, and phosphorus content, as well as 
fluid restriction, when necessary; 

Acidosis and Hyperkalemia

1.	 If blood ph is < 7.2, particularly when associated 
with a serum bicarbonate level of less than 
15 meq/l, and no evidence of hypervolemia, 
sodium bicarbonate could be administered31;

2.	 Attention to other causes of metabolic acidosis 
not caused by renal dysfunction, such as 
exogenous intoxications, lactic acidosis, and 
diabetic ketoacidosis31;

3.	 When correcting metabolic acidosis, a decline in 
ionized calcium may occur. if calcium correction 
is necessary, it should be infused into a separate 
intravenous line, due to the incompatibility of 
calcium and bicarbonate solutions31;

4.	 Treatment of hyperkalemia – the main 
nephrological emergency – must be promptly 
instituted. it should include measures to protect 
the myocardial membrane (calcium gluconate), 
measures to redistribute extracellular potassium 
into the intracellular compartment (glucose/
insulin solution, b2-adrenergic agonists, and 
sodium bicarbonate) and removing potassium 
from the body (furosemide, ion exchange resins 
and binders, and dialysis). hyperkalemia is an 
extremely serious condition that may lead to death; 
therefore, dialysis should be rapidly initiated when 
there is no response to clinical measures32;

Anemia 

1.	 Hemoglobin levels < 8 mg/dl are a risk factor for 
aki, both in the preoperative and postoperative 
periods, for most surgical procedures. 
preoperative optimization of hemoglobin levels 
is recommended to avoid blood transfusions 
and postoperative decompensation33.

Technical Standards for Inpatient Dialysis 
Care

The provisions of this guideline apply to Nephrology 
services that offer RRT, peritoneal dialysis, and 



Braz. J. Nephrol. 2025, 47(3): e20240239

BSN hospital guidelines

5

other extracorporeal clearance methods – procedures 
considered highly complex and performed in a 
hospital setting34.

Indications

Indications for RRT include those considered urgent 
or classic (acidosis, electrolyte disturbances, drug 
intoxication, fluid overload, and uremia) or those 
based on demand (nutrition, drugs, blood products) 
versus renal reserve. These are assessed through 
the evolution of nitrogen waste, volume overload, 
involvement of other organs, and the need for 
inflammatory mediator removal in the context of 
critically ill patients35-37.

The nephrologist should also consider the nature of 
the insult and the likelihood of recovery, the underlying 
disease, comorbidities, ethical considerations, and the 
risks of the procedure38-44.

Extracorporeal Modalities/Methods

Description

Considering the mechanisms of solute exchange 
(diffusion, convection, and ultrafiltration), preferably 

used in the three preferred dialysis modalities 
(conventional, prolonged, and continuous), the different 
methods to be applied to hospitalized CKD patients 
(hemodialysis, hemofiltration, hemodiafiltration, and 
ultrafiltration) will be designated (Table 1)

In the conventional hemodialysis (CHD) modality, 
the use of solute exchange in inpatient dialysis is 
preferably by diffusive method, in a high-efficiency 
regimen, thus predisposing to greater osmotic and 
fluid balance fluctuations, and, consequently, greater 
hemodynamic instability and a potential increase in 
intracranial pressure (expansion of the intracellular 
compartment)45,46.

In prolonged or extended hemodialysis 
(PHD), osmotic and fluid balance fluctuations are 
intermediate, still subject to instability47. 

In continuous renal replacement therapy (CRRT), 
fluid removal occurs more slowly, kinetics of solute 
exchange are low, and convective methods may be 
used in combination, allowing for greater stability and 
suitability for more severe patients – especially those 
prone to intracranial hypertension, dysnatremia, and 
hypercatabolism48,49.

Modalities

Conventional RRT (CHD) Prolonged RRT (PHD) Continuous RRT (CRRT)

Mechanisms of 
Solute Exchange

Diffusion Hemodialysis Hemodialysis Hemodialysis

Convection – – Hemofiltration

Diffusion/
Convection

– Hemodiafiltration Hemodiafiltration

Ultrafiltration Ultrafiltration Ultrafiltration Ultrafiltration

Kinetics – Efficiency High Medium Low

Drug/toxin clearance per unit time Higher Intermediate Lower

Kinetics – Weekly effectiveness, slag 
removal/inflammation over the course 
of treatment

Lower Intermediate Higher

Hemodynamic instability Higher Intermediate Lower

Increased ICP Higher Intermediate Lower

Volume status control Lower Intermediate Higher

Anticoagulation Dispensable Dispensable Yes/eventually dispensable

Compatibility with other extracorporeal 
procedures

No No Yes

Patient transportation* Yes Yes No

Cost Lower Intermediate Higher

Abbreviations – ICP: intracranial pressure; CHD: conventional hemodialysis; PHD: prolonged hemodialysis; RRT: renal replacement therapy; 
CRRT: continuous renal replacement therapy. Note – *Patient mobilization (e.g. sitting up in an armchair) depends on vascular access site and 
hemodynamic stability; however, leaving the bed for interventions and examinations becomes easier with intermittent modalities.

Table 1	M ethods: modalities, mechanisms, and characteristics
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Ultrafiltration is aimed at ensuring the patient’s 
volume balance and may be indicated alone or in 
association with other methods in the different 
modalities (Tables 1 and 2)50. The characteristics 
of extracorporeal RRT modalities in AKI are 
summarized in Table 151-53.

Choice of Modality

The choice of dialysis modality is individualized, 
considering the clinical picture of each patient, as 
well as the availability of equipment and the staff’s 
training on the different methods. This decision 
should be made by the nephrologist, in agreement 
with the patient’s intensivist or attending physician 
(Table 1)54.

Peritoneal Dialysis

Peritoneal dialysis (PD) is a therapeutic option for the 
treatment of patients with AKI, which has regained 
prominence following the COVID-19 pandemic. 
Some studies have demonstrated its non-inferiority in 
terms of outcomes for AKI patients when compared 
to extracorporeal therapy55. 

In selected cases, PD may be a more appropriate 
option - for example, when anticoagulation is 
contraindicated, in situations where vascular 
access is difficult, in hypercoagulable states, after 
cardiac surgery, in limited local resources, and in 
pediatrics. In addition, PD does not cause dialysis 
disequilibrium syndrome, gradually corrects 
imbalances, is more biocompatible, and is suitable 
for cardiorenal syndrome situations and neurocritical 
patients56,57. However, it is contraindicated in cases of 
pleuroperitoneal communication, severe respiratory 
and diaphragmatic failure, unresponsive life-
threatening hyperkalemia, severe hypercatabolism, 
low peritoneal clearance, abdominal wall cellulitis, 
large hernias/adhesions/peritoneal fibrosis, adynamic 
ileus, recent abdominal surgery, or other confirmed 
or suspected abdominal abnormalities. In addition, 
it is not safe for the treatment of acute pulmonary 
edema.

There are different types of peritoneal dialysis, 
allowing for therapeutic flexibility: intermittent (with 
short dwell times, lasting up to 24 hours, repeated  
as needed); continuous equilibration (with longer 
dwell times, in continuous cycles); current or tidal 
(similar to intermittent, but with residual peritoneal 
volume maintaining equilibrium during the cycles); 
and high-volume (with elevated total daily volumes). 

The volume of each cycle depends on the patient’s 
size, ranging from 1 to 3 liters in adults and 10–50 ml/
Kg in children. There is a wide variation in practices, 
depending on individual services.

The most appropriate dose for PD in the 
management of AKI patients remains poorly 
defined. This lack of a clear definition is due to the 
limited number of studies available for comparing 
treatment using different modalities. Although Kt/V 
is considered to be optimal, it is not practical. In 
practice, adequacy is analyzed by clinical signs and 
fluid balance, normalization of potassium levels, and 
improvement in the acid-base balance. 

Technical Regulations

1.	 In order to provide optimal dialysis care for 
hospitalized patients, it is recommended that 
all responsible parties, including hospitals and 
nephrology services, comply with the regulatory 
guidelines set forth in this guide;

2.	 It is recommended that hospitals provide bedside 
nephrology support and renal replacement 
therapies for patients who require RRT and 
are unable to be removed to outpatient dialysis 
units, either in or out of hospital. Furthermore, 
hospitals must ensure optimal physical 
infrastructure conditions in hospital units (ICU 
or general wards) to perform RRT58; 

3.	 The Nephrology service is responsible for 
indicating, installing, monitoring, and 
terminating dialysis treatment for inpatients, 
in accordance with protocols and standard 
operating procedures pre-established at the 
hospital58;

4.	 The co-responsible parties are required to 
provide the equipment, supplies, and medication 
necessary for the treatment of RRT, in accordance 
with the established contract.

Multidisciplinary Team

The Nephrology service that provides dialysis care 
should be staffed by legally qualified professionals 
who meet the specific competencies for the processes to 
which they have been assigned. It must be supervised by 
a nephrologist designated as the technical supervisor 
(TS) and a nursing TS, both certified in Nephrology 
by their respective professional councils or specialty 
societies. They shall assume technical responsibility 
for the healthcare service before the sanitary authority, 
in accordance with current legislation.  
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These professionals should also design, implement, 
and monitor the established operating procedures 
and protocols, alongside the other medical and non-
medical teams within the Nephrology Service and 
the hospital. In addition, they will be responsible for 
the staff roster and should attend hospital meetings 
related to patient safety, infection control, and water 
treatment.

The care process should also include other 
professionals, such as nephrologists, intensivists, and 
hospitalists; nephrology nurses; nursing technicians 
trained in the different RRT methods; vascular 
and general surgeons; pharmacists; and equipment 
technicians, each with specific responsibilities, namely: 

– � Nephrologists: in-person patient assessment; 
indication for treatment upon demand by the 
hospitalist or intensivist; prescription of RRT; 
prevention of procedure-related complications; 
insertion or request for vascular access; alteration 
of dialysis parameters when necessary (flow 
rates, electrolyte concentrations in solutions, 
adjustment of anticoagulation, change in 
modality or methods). It is recommended that 
the nephrologist serving as TS determine, in each 
context, the need for nephrologist’s presence or 
supervision during the delivery of intermittent 
therapies, as well as the appropriate workload 
the nephrologist can effectively manage54,59.

– � Pediatrician: it is recommended that RRT in 
pediatric patients be conducted by a pediatric 
nephrologist. In facilities where there is no 
pediatric nephrologist available, RRT or bedside 
peritoneal dialysis may eventually be accompanied 
by an adult nephrologist and a pediatrician, both 
qualified to manage clinical complications.

– � Hospitalists or intensivists: management of 
clinical complications; occasional insertion of 
vascular access and assessment of its correct 
position; adjustment of ultrafiltration intensity, as 
needed and in agreement with the nephrologist.

– � Vascular and General Surgeon: insertion of 
vascular or peritoneal access.

– � Nephrology nurse: installation and completion 
of continuous therapies; temporary withdrawal 
of treatment due to complications; vascular 
access care, including tractioning or changing 
vascular access routes when necessary, and 
arteriovenous fistula puncture when indicated.

– � ICU nurses: monitoring of procedures and 
related complications, especially continuous 
therapies and treatment completion.  When 
qualified in Nephrology, they can replace 
or work alongside Nephrology nurses.  The 
puncture of arteriovenous fistulas or grafts is 
prohibited for nurses who are not trained for 
this purpose.

– � Nephrology Nursing Technician: installation 
of conventional and prolonged HD; monitoring 
of bedside procedures; installation of CRRT 
under the supervision of a nurse; arteriovenous 
fistula puncture, when trained and experienced 
to do so, under the guidance and instructions 
of the nurse.

– � Pharmacist: monitoring prescribed drug 
dosages, adjustments according to kidney 
function and ongoing treatment, supervision 
of solution preparation for CRRT in centers 
where in-house preparation is available.

– � Equipment technician: preventive or corrective 
maintenance of RRT and water purification 
equipment.

Infrastructure – Hospital Facilities

The hospital must provide, at the bedside, in 
the ward, intensive care, and step-down units: 
an adapted potable water outlet; a wastewater 
outlet for discharging effluent; and an adapted 
electrical network for installing dialysis and osmosis 
equipment.

Dialysis machines, as well as reverse osmosis 
equipment and the supplies used, must be duly 
registered with the Ministry of Health and approved 
by Anvisa (the National Health Surveillance Agency). 
Their operation must follow the manufacturer’s 
recommendations.

In addition, emergency care materials and 
equipment must be readily available and in perfect 
working condition, close to the dialysis sites.

The hospital should also provide a designated area 
for storing, cleaning, and disinfecting equipment and 
materials, as well as for the disposal of needles, lines, 
filters, pressure transducers and leftover solutions, 
which must not be reused. This area must remain 
clean, well-ventilated, protected from light, heat, 
and humidity. It should be equipped with a potable 
water outlet, a drainage point, an electrical outlet for 
equipment, and a sink for hand sanitizing54,58.
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Operating Parameters in Therapies

The Nephrology Service should preferably offer 
different dialysis modalities and methods that could 
be tailored to the various clinical scenarios presented 
by patients with AKI and those with CKD stage  
V. It is recommended that extracorporeal modalities and 
their respective methods (techniques), as well as PD, be 
made available by the hospital’s Nephrology Service.  

Table 2 presents the operating parameters used 
in the modalities and methods most commonly 
employed in the management of AKI patients60,61.

The use of less common methods, such as therapeutic 
plasmapheresis, hemoperfusion, and artificial liver 
support, may also fall under the responsibility of the 
Nephrology team. These are illustrated in Table 362-65. 

Solutions and Supplies

The solutions used in extracorporeal therapies enable 
the direct clearance of uremic toxins, in proportion 
to the blood flow in the conventional modality, and 
in direct relation to the dialysate flow in continuous 

therapies. Electrolyte clearance will depend on the 
gradient between serum concentration and the 
dialysate solution, and may be adjusted according to 
the concentrations of the electrolytes involved66. 

In conventional HD, the dialysate is generated in 
real time. In CRRT, commercially available, ready-to-
use solutions may be used, as may solutions prepared 
in-house, preferably by the hospital pharmacy. When 
the option is for the nursing team to prepare at the 
bedside, a safety protocol is indicated. 

These solutions, together with citrate and calcium 
solutions used in CRRT, as well as those used in PD, 
should be stored in adequate locations for proper 
preservation.

Vascular Access

Most hospitalized patients with AKI requiring RRT 
should have a temporary venous catheter inserted. 
Eventually, for stable patients, in whom a longer or 
definitive dialysis interval is expected, the placement 
of a long-term catheter may be indicated.

Conventional HD Prolonged HD Continuous RRT

Sector Hemodialysis room,
Inpatient Unit
ICU, Step-down Unit

ICU, Step-down Unit ICU

Method Hemodialysis
Ultrafiltration alone

Hemodialysis 
Hemodiafiltration
Ultrafiltration alone

Hemodialysis
Hemofiltration
Hemodiafiltration

Access AVF, temporary or 
permanent catheter

AVF, temporary or permanent 
catheter

Temporary or permanent 
catheter

Equipment Hemodialysis machine Hemodialysis or continuous 
therapy machines

Continuous therapy machine

Device Biocompatible polymer 
membrane

Biocompatible polymer 
membrane

Biocompatible polymer 
membrane

Session time up to 6 h 6 to 12 hours 24 h

Frequency 3 to 4x/week or daily 3 to 4x/week or daily Continuous

Dialysate flow 300–800 ml/min 100–300 ml/min Variable, usually 20–35 ml/Kg/h
(including replacement solution 
when convection occurs)

Blood flow ml/min 200–400 100–250 100–200 ml

Effective ultrafiltration 0–4 l 0–4 l Variable, according to demand

Anticoagulation With or without heparin 
(unfractionated or lmwh)

With or without heparin 
(unfractionated or lmwh); 
regional citrate

With or without heparin 
(unfractionated or lmwh); 
regional citrate

Target KT/V (session/wk) 0.9 to 1.3/2.0 to 2.5 0.9–1.0/3.0–3.5 20–30 ml/kg/h*

Abbreviations – AVF: arteriovenous fistula; lmwh: low-molecular-weight heparin. Note – *The dose of continuous RRT includes the total effluent 
flow (dialysate solution, hemofiltration + ultrafiltration, including, in some equipment, compensatory filtration to the citrate or calcium infusion).

Table 2	O perating parameters in dialytic modalities
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Hemoadsorption
Therapeutic 

plasma 
exchange

Molecular 
adsorbent 

recirculating 
system (MARS)

Single-pass 
albumin dialysis 

(SPAD)

Extracorporeal 
carbon dioxide 

removal 
(ECCO2R)

Target-removal Middle molecules, 
drugs, toxins, 
endotoxins, bilirubin, 
and bile salts

Antibodies, 
toxins, immune 
complexes, 
blood figurative 
elements

Bilirubin and bile 
salts

Bilirubin and bile 
salts

Carbon dioxide

Sector Hemodialysis room,
Inpatient unit,
ICU, Step-down Unit

Inpatient unit,
ICU, Step-down 
Unit

ICU, Step-down 
Unit

Hemodialysis 
room,
Inpatient unit,
ICU, Step-down 
Unit

ICU

Method Hemoperfusion Hemofiltration Hemodialysis, 
albumin 
hemoperfusion

Hemodialysis Hemodialysis

Access AVF, temporary, 
permanent catheter

Temporary, 
permanent 
catheter

Temporary, 
permanent 
catheter

Temporary, 
permanent 
catheter

Temporary, 
permanent 
catheter

Equipment 
(machines)

Hemodialysis, 
continuous 
therapy, specific 
for hemoperfusion; 
cartridges coupled 
with extracorporeal 
circuits

Hemodialysis, 
continuous 
therapy with 
plasmapheresis 
module

Specifically 
coupled to the 
continuous 
hemodiafiltration 
or hemodialysis 
machine

Continuous 
therapy

Specific for 
hemoperfusion, 
continuous 
therapy 
coupled to the 
oxygenating 
membrane

Devices Cartridges 
with resins or 
microspheres

Membrane 
filters with 
biocompatible 
polymer

Membrane filters 
with biocompatible 
polymer, activated 
carbon circuit 
and ion exchange 
cartridge

Membrane 
filters with 
biocompatible 
polymer

CO2 removal 
membrane 

Session time 2–24 h 2 h 6–8 h 7–8 h with 
albumin 
+ 15–16 h 
hemodiafiltration

72 h

Frequency Daily Daily; every 48 
hours

Daily Daily Daily

Length of 
treatment

72 hours or longer Variable 72 hours or longer 72 hours or 
longer

72 hours or 
longer

Anticoagulation Heparin, citrate or 
no anticoagulation

Heparin, 
citrate or no 
anticoagulation

Heparin, citrate or 
no anticoagulation

Heparin, 
citrate or no 
anticoagulation

Heparin or no 
anticoagulation

Specific solution No Albumin with 
saline solution 
or plasma

Solution with 
albumin

Hemodiafiltration 
solution with 
added albumin

No

Table 3	E xtracorporeal methods

Central vein puncture should be guided by 
ultrasound, and the catheter’s position should be 
confirmed radiologically after insertion67.

Catheters generally have a diameter of 11 to 14 
French, with a preference for 14 French catheters in 

the continuous modality, particularly when there is a 
tendency toward blood clotting.

According to KDIGO, catheters should be 
inserted following a preferred sequence of puncture 
sites: right internal jugular vein (16–20 cm), femoral 
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vein – right or left – (24–30 cm), and left jugular vein  
(20–24 cm). The subclavian vein should only be used 
in exceptional circumstances. AVF access is reserved 
for patients on a chronic dialysis program who 
remain on conventional therapy67.

Therapy Monitoring 

Monitoring RRT in hospitalized patients, particularly 
in the conventional HD modality, involves observing 
potential hemodynamic instability, especially in 
patients with malnutrition, heart disease, those 
receiving hypotensive or vasoactive drugs (at low 
doses), and those transitioning from the continuous 
modality68,69. 

It is recommended that potentially unstable patients 
undergo dialysis in a critical care environment, duly 
monitored in order to avoid hypotensive episodes.

Bedside hemodynamic monitoring, as well as volume 
status assessment using biomarkers, bioimpedance, 
echocardiography, and point-of-care ultrasound, allow 
for more accurate and safer removal rates70,71.

Biochemical control enables the monitoring of 
waste products normalization by the therapies and 
the consequent adjustments to the effluent doses. In 
addition, electrolytes and the acid-base profile should 
be monitored, with appropriate corrections made 
via the dialysate profile, according to the employed 
modality.

In the continuous modality, biochemical analyses 
are collected periodically, two to four times a day. 
These collections also include analyses related to the 
anticoagulation process employed, which is most 
often regional, using trisodium citrate. In such cases, 
control is performed by determining systemic and the 
post-filter circuit ionized calcium72.

Complications

Complications of RRT methods are associated with 
the vascular access, the extracorporeal circuit, or the 
patient themselves.

During catheter insertion, bleeding, hematoma, 
failure to obtain access or primary nonfunction, arterial 
puncture, pneumothorax, hemothorax, air embolism, 
and cardiac arrhythmias may occur. The physician 
performing a venous access must be aware of these 
potential complications and be able to diagnose and 
manage them. They should also conduct a preliminary 
assessment of the patient, recognizing coagulopathies, 
the history of previous punctures, and the current 

clinical condition. The use of ultrasound to guide the 
puncture is an essential preventative measure67.

Following catheter insertion, insufficient arterial 
or venous flow, accidental disconnection, venous 
stenosis, thrombosis, bloodstream or ostial infections 
may occur. Preventing these complications requires 
strict aseptic protocols for both catheter insertion and 
care. Additionally, catheter use should be avoided for 
other functions. Inserting the correct catheter into the 
correct vessel prevents further complications.

Complications related to the extracorporeal circuit 
include air embolism, circuit clotting, hypothermia, 
equipment failure, and rupture of dialyzer fibers. 
Anticoagulation and equipment maintenance protocols 
must be strictly followed. Filtration fraction rates 
above 25% should be avoided, as should not deactivate 
the equipment alarms.  Continuous monitoring of 
circuit pressures and other safety parameters is also 
mandatory.

Among the complications related to the patient, 
those resulting from anticoagulation include bleeding 
and heparin-induced thrombocytopenia, as well as 
electrolyte and acid-base disturbances due to the use 
of citrate.

Regional anticoagulation with citrate may cause: 
a) increased metabolism or failure in the clearance 
of citrate, leading to overload, characterized by 
metabolic alkalosis and hypernatremia. These can be 
corrected by reducing the dose, decreasing blood flow, 
increasing dialysis dose, or changing the composition 
of the dialysate or replacement solution; b) toxicity 
due to inadequate metabolism (associated severe liver 
failure, tissue hypoperfusion due to refractory shock), 
characterized by a reduction in systemic ionized 
calcium, an increase in the total calcium/ionized 
calcium ratio (> 2.5) – with special care to ensure both 
values are expressed in the same measurement unit 
(mg/dL or mmol/L) – and high anion gap metabolic 
acidosis. In the latter situation, citrate infusion should 
be discontinued. 

Prolonged use of high doses in continuous 
methods may lead to electrolyte disturbances, with 
depletion of intracellular ions, hypophosphatemia, 
hypomagnesemia, or hypercalcemia secondary 
to bone calcium reabsorption due to prolonged 
immobility. Standardized solutions, containing fixed 
concentrations of electrolytes and bicarbonate, may 
render the adjustment of electrolytes, acid-base 
balance, and anticoagulation more complex.
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Electrolyte disturbances could also be induced 
in the intermittent modality: rapid variations in 
potassium and sodium concentrations and in acid-
base balance – which should be anticipated during 
procedure planning. 

Hemodynamic instability is a frequent complication 
in RRT management.  Hypotension occurs more 
frequently with intermittent methods, although it may 
also eventually occur with continuous methods. Rapid 
removal of fluids, in addition to the refilling capacity 
of the intravascular compartment, is the most common 
cause of instability. Other contributing causes include 
osmotic imbalances, myocardial stunning, vasodilation, 
and increased capillary permeability induced by 
immune activation in the extracorporeal system, occult 
bleeding, anemia, reactivation of septic conditions, 
mesenteric ischemia, respiratory acidosis, and excessive 
clearance of vasopressors73. Frequent assessment of the 
patient’s hemodynamics and the effective ultrafiltration 
achieved could prevent both excessive and insufficient 
fluid removal. Excessive removal may compromise 
the patient’s hemodynamics and lead to unnecessary 
increases in the drug dosage, tissue hypoperfusion 
(especially in vasculopathic and elderly patients), and 
hyperlactatemia. Similarly, delayed initiation of the 
resuscitation phase may prolong recovery time, the 
ventilatory support time, compartment syndrome, as 
well as excessive and unnecessary RRT time.

Other complications related to RRT include the 
removal of nutrients (amino acids, minerals, vitamins, 
carbohydrates, essential elements – such as selenium), 
and drugs. The patient’s diet should be adjusted 
accordingly. In some cases, euglycemic ketoacidosis 
may occur74.

The pharmacokinetics of various drugs, especially 
antibiotics, are altered by RRT methods. Continuous 
modalities more efficiently remove several antibiotics, 
which should be administered in usual doses, not reduced 
according to renal function (meropenem, vancomycin). 
Whenever possible, serum levels should be monitored. 
Intermittent modalities, on the other hand, require 
the administration of additional doses following the 
procedure. These therapeutic aspects should be familiar 
to the nephrologist, who should guide the assisting 
team on the matter. As Therapeutic Drug Monitoring 
is not available for most antibiotics, dose adjustments 
should be made based on the therapy dose, method, and 
frequency of RRT. Some recently published correction 
tables are available for consultation75.

Quality and Safety

It is recommended that Nephrology services 
providing dialysis support routinely assess the quality 
of the services provided. Several parameters may be 
used, such as the time between therapy indication 
and initiation, the consumption of supplies (filters, 
solutions, and catheters), the effective dose of therapy 
and ultrafiltration, equipment usage time, the number 
of treatment-related complications, and problem-
solving capacity76,77.

Primary outcomes including mortality, length of 
hospital stay, length of ICU stay, recovery of kidney 
function, and referral for chronic dialysis therapy 
should also be monitored76,77.

It is recommended that the recent ANVISA 
regulations, standardized for hemodialysis services 
and governing patient safety practices, be followed by 
services that provide inpatient RRT. In this regard, 
the following indicators should be assessed on a 
monthly basis: patient safety plan; hand hygiene; 
patient identification; fall prevention; safety protocol 
for prescribing and administering medication; 
prevention of adverse events related to vascular 
access; prevention of infections and adverse events 
in peritoneal dialysis; prevention of system clotting 
during extracorporeal therapy; prevention and 
control of transmission of resistant microorganisms, 
as well as HIV and hepatitis B and C; implemented 
protocol for monitoring the quality of hemodialysis 
water; technology (equipment) management; and 
reporting of incidents related to staff members78,79.

Water quality assessment and infection control 
related to nephrological care are mandatory for 
hospital-based Nephrology services and will be 
described below54,58,78,79.

Water Control

The parameters for the collection and microbiological 
analysis of potable and treated water, as well as the 
maintenance procedures for the storage system, must 
comply with the provisions established in the ANVISA 
Resolution RDC No. 11, dated March 13, 201458,78. 

The schedule for the collection and microbiological 
analysis of potable and treated water must be established 
by the Hospital Infection Control Service (HICS). 

The hospital must maintain daily and monthly 
records of the analysis of physical, organoleptic, and 
microbiological characteristics of the potable water 
supplied for dialysis therapy. 
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The Nephrology service must maintain monthly 
and semi-annual records of the analysis of treated 
water, with its microbiological and physicochemical 
characteristics, as well as the schedule for disinfecting 
and replacing equipment membranes and filters.

Infection Control

In order to reduce healthcare-related infections in 
dialysis patients, hospitals should, through the HICS, 
provide professional training and specific records 
focusing on:  cleaning and disinfection of equipment; 
care in handling hemodialysis and peritoneal dialysis 
catheters, as well as insertion and maintenance routines; 
measures adopted during episodes of bacteremia in 
dialysis sessions; guidance on cleaning reusable items 
and surfaces, as well as on waste and material disposal; 
actions regarding water quality reports that do not 
meet the required standards; guidance on the use of 
PPE by professionals; instructions on the procedures 
that should be adopted for patients colonized by 
MD bacteria or those with transmissible respiratory 
diseases58,77,78,79.

Records

Records of care provided by the multidisciplinary team 
in Nephrology should be entered into the hospital’s 
standard medical records. The medical record should 
include: clinical history, daily assessment, justification 
for the initiation of dialysis therapy, choice of 
modality, methods, and type of access. In addition, 
medical assessments conducted prior to the initiation 
of procedures should be included, as well as guidance 
regarding any parameter changes during therapies.

Medical prescriptions must be provided in detail 
prior to the initiation of each therapy. Any necessary 
adjustments must be recorded in a medical record or 
standardized document, duly signed and stamped by 
the responsible healthcare professional.

The nursing and technician records, in the medical 
charts, should include routine assessments, an 
operational description of the initiation, maintenance, 
and termination of therapies, as well as the reporting 
of events and complications.

Aspects relating to access, such as handling, and 
maintenance must also be properly recorded.

Outpatient follow-up of Patients with 
Acute Kidney Injury/Disease

Patients with AKI, especially those admitted to 
the ICU, exhibit high morbidity and mortality in 

the months following hospital discharge. There is 
a high risk of clinical complications and hospital 
readmissions, particularly in patients with diabetes, 
cardiovascular disease, and CKD80-82.

Patients with AKI may present the following 
progression outcomes:

a.	 Immediate resolution within 7 days; 
b.	� Immediate resolution, with relapses occurring 

within 90 days;
c.	 Late resolution within 90 days;
d.	� No resolution within 90 days, progressing to 

CKD.

Acute Kidney Disease (AKD) is the persistence of acute 
or subacute renal dysfunction/injury, as manifested 
by KDIGO AKI stage ≥ 1, between 7 and 90 days 
following an episode of AKI83,84. 

Patients with AKI, even at early stages, are at 
greater risk for cardiovascular complications, death, 
and the development of CKD84.

It is therefore recommended that patients 
surviving an AKI episode receive the following care 
after hospital discharge:

1.	 Outpatient follow-up by the attending physician, 
with evaluation of renal function: serum 
creatinine and albuminuria measurements, no 
later than 3 months after discharge;

2.	 When elevated creatinine and/or albuminuria 
persist 3 months after an aki event, these 
patients should be followed up by nephrologists, 
in accordance with ckd guidelines;

3.	 In patients with complete recovery from aki, 
periodic renal evaluation (serum creatinine and 
albuminuria measurements) is recommended, 
at least one year after hospital discharge;

4.	 Patients with persistent aki, other nephropathies, 
and ckd should be referred to a nephrologist 
for outpatient follow-up.

Authors’ Contributions

MYI, ER, TR, VSC, EQL, LCA, ECR, HSC, FT, 
DP, JHRS, and LY contributed substantially to the 
conception of the work, data analysis and discussion, 
manuscript drafting, critical revision, and final 
approval of the version to be published.

Conflict of Interest 

The authors declare no conflicts of interest related to 
this manuscript.



Braz. J. Nephrol. 2025, 47(3): e20240239

BSN hospital guidelines

13

Data Availability

All data and bibliography utilized for this manuscript 
are available with authors.

Editorial Responsibility

Editor-in-chief: Miguel C. Riella.
Associate Editor: Lúcio Roberto Requião Moura.

References

1.	 Askenazi DJ, Heung M, Connor Jr, Basu RK, Cerdá J, 
Doi K, et  al. Role of the nephrologist in the intensive care 
unit. Blood Purif. 2017;43(1-3):68–77. doi: http://doi.
org/10.1159/000452317. PubMed PMID: 27923227.

2.	 Maddux FW, Nissenson AR. The evolving role of the medical 
director of a dialysis facility. CJASN. 2015;10(2):326–30. 
doi: http://doi.org/10.2215/CJN.04920514. PubMed PMID: 
25278550.

3.	 Schiller B. The medical director and quality requirements in 
the dialysis facility. CJASN. 2015;10(3):493–9. doi: http://doi.
org/10.2215/CJN.05810614. PubMed PMID: 25376762.

4.	 Rewa O, Mottes T, Bagshaw SM. Quality measures for acute 
kidney injury and continuous renal replacement therapy. Curr 
Opin Crit Care. 2015;21(6):490–9. http://doi.org/10.1097/
MCC.0000000000000262. PubMed PMID: 26539922.

5.	 Benfield CB, Brummond P, Lucarotti A, Villarreal M, Goodwin 
A, Wonnacott R, et al. Applying lean principles to continuous 
renal replacement therapy processes. Am J Health Syst Pharm. 
2015;72(3):218–23. doi: http://doi.org/10.2146/ajhp140257. 
PubMed PMID: 25596606.

6.	 Bihorac A, Brennan M, Ozrazgat-Baslanti T, Bozorgmehri 
S, Efron PA, Moore FA, et al. National surgical quality 
improvement program underestimates the risk associated with 
mild and moderate postoperative acute kidney injury. Crit 
Care Med. 2013;41(11):2570–83. doi: http://doi.org/10.1097/
CCM.0b013e31829860fc. PubMed PMID: 23928835.

7.	 Hobson C, Ozrazgat-Baslanti T, Kuxhausen A, Thottakkara 
P, Efron PA, Moore FA, et al. Cost and mortality associated  
with postoperative acute kidney injury. Ann Surg. 
2015; 261(6):1207–14. doi: http://doi.org/10.1097/
SLA.0000000000000732. PubMed PMID: 24887982.

8.	 Jhaveri KD, Perazella MA. Nephrologists as Educators: 
Clarifying Roles, Seizing Opportunities. Clin J Am Soc 
Nephrol. 2016;11(1):176–89. doi: http://doi.org/10.2215/CJN. 
12151214. PubMed PMID: 26276141.

9.	 Hobson CE, Singhania G, Bihorac A. Acute kidney injury in 
the surgical patient. Crit Care Clin. 2015;31(4):705–23. doi: 
http://doi.org/10.1016/j.ccc.2015.06.007. PubMed PMID: 
26410139.

10.	Molinari L, Sakhuja A, Kellum JÁ. Perioperative renoprotection: 
general mechanisms and treatment approaches. Anesth 
Analg. 2020;131(6):1679–92. doi: http://doi.org/10.1213/
ANE.0000000000005107. PubMed PMID: 33186157.

11.	Kato R, Pinsky MR. Personalizing blood pressure management 
in septic shock. Ann Intensive Care. 2015;5(1):41. doi: 
http://doi.org/10.1186/s13613-015-0085-5. PubMed PMID: 
26573630.

12.	Deng J, Li L, Feng Y, Yang J. Comprehensive management 
of blood pressure in patients with septic AKI. J Clin Med. 
2023;12(3):1018. doi: http://doi.org/10.3390/jcm12031018. 
PubMed PMID: 36769666.

13.	Venkataraman R, Kellum JA. Prevention of acute renal failure. 
Chest. 2007;131(1):300–8. doi: http://doi.org/10.1378/
chest.06-1246. PubMed PMID: 17218591.

14.	Bartels K, Esper SA, Thiele RH. Blood pressure monitoring 
for the anesthesiologist: a practical review. Anesth Analg. 
2016;122(6):1866–79. doi: http://doi.org/10.1213/ANE. 
0000000000001340. PubMed PMID: 27195632.

15.	Walsh M, Devereaux PJ, Garg AX, Kurz A, Turan A, Rodseth 
RN, et al. Relationship between intraoperative mean arterial 
pressure and clinical outcomes after noncardiac surgery: 
toward an empirical definition of hypotension. Anesthesiology. 
2013;119(3):507–15. doi: http://doi.org/10.1097/ALN. 
0b013e3182a10e26. PubMed PMID: 23835589.

16.	Bihorac A, Yavas S, Subbiah S, Hobson CE, Schold JD, 
Gabrielli A, et al. Long-term risk of mortality and acute 
kidney injury during hospitalization after major surgery. 
Ann Surg. 2009;249(5):851–8. doi: http://doi.org/10.1097/
SLA.0b013e3181a40a0b. PubMed PMID: 19387314.

17.	Malbrain ML, Chiumello D, Pelosi P, Bihari D, Innes R, 
Ranieri VM, et al. Incidence and prognosis of intraabdominal 
hypertension in a mixed population of critically ill patients: 
a multiple-center epidemiological study. Crit Care Med. 
2005;33(2):315–22. doi: http://doi.org/10.1097/01.CCM. 
0000153408.09806.1B. PubMed PMID: 15699833.

18.	Bouchard J, Soroko SB, Chertow GM, Himmelfarb J, Ikizler 
TA, Paganini EP, et al. Fluid accumulation, survival and 
recovery of kidney function in critically ill patients with acute 
kidney injury. Kidney Int. 2009 Aug;76(4):422–7. doi: http://
doi.org/10.1038/ki.2009.159. PubMed PMID: 19436332.

19.	Goldstein SL. Fluid management in acute kidney injury. 
J Intensive Care Med. 2014;29(4):183–9. doi: http://doi.
org/10.1177/0885066612465816. PubMed PMID: 23753221.

20.	Nadeau-Fredette AC, Bouchard J. Fluid management and 
use of diuretics in acute kidney injury. Adv Chronic Kidney 
Dis. 2013;20(1):45–55. doi: http://doi.org/10.1053/j.ackd. 
2012.09.005. PubMed PMID: 23265596.

21.	Bouchard J, Soroko SB, Chertow GM, Himmelfarb J, Ikizler TA, 
Paganini EM, et al. Program to Improve Care in Acute Renal 
Disease (PICARD) Study Group. Fluid accumulation, survival, 
and recovery of kidney function in critically ill patients with 
acute kidney injury. Kidney Int. 2009;76(4):422–7. doi: http://
doi.org/10.1038/ki.2009.159. PubMed PMID: 19436332.

22.	Bagshaw SM, Brophy PD, Cruz D, Ronco C. Fluid balance as 
a biomarker: impact of fluid overload on outcome in critically 
ill patients with acute kidney injury. Crit Care. 2008;12(4):169. 
doi: http://doi.org/10.1186/cc6948. PubMed PMID: 18671831.

23.	Bellomo R, Ronco C, Kellum JA, Mehta RL, Palevsky P, Acute 
Dialysis Quality Initiative workgroup. Acute renal failure - 
definition, outcome measures, animal models, fluid therapy 
and information technology needs: the Second International 
Consensus Conference of the Acute Dialysis Quality Initiative 
(ADQI) Group. Crit Care. 2004;8(4):R204–12. doi: http://doi.
org/10.1186/cc2872. PubMed PMID: 15312219.

24.	Novak JE, Ellison DH. Diuretics in States of Volume Overload: 
core Curriculum 2022. Am J Kidney Dis. 2022;80(2):264–76. 
doi: http://doi.org/10.1053/j.ajkd.2021.09.029. PubMed 
PMID: 35190215.

25.	Lee J, Cho JH, Chung BH, Park JT, Lee JP, Chang JH, et al. 
Classical indications are useful for initiating continuous 
renal replacement therapy in critically Ill patients. Tohoku J 
Exp Med. 2014;233(4):233–41. doi: http://doi.org/10.1620/
tjem.233.233. PubMed PMID: 25070275.

26.	Zhang K, Zhang H, Zhao C, Hu Z, Shang J, Chen Y, et al. 
The furosemide stress test predicts the  timing of  continuous 
renal replacement therapy initiation in  critically ill patients 
with  acute kidney injury: a  double-blind prospective 
intervention cohort study. Eur J Med Res. 2023;28(1):149. doi: 
http://doi.org/10.1186/s40001-023-01092-9. PubMed PMID: 
37020287.

27.	Fiaccadori E, Sabatino A, Barazzoni R, Carrero JJ, Cupisti 
A, Waele E, et al. ESPEN guideline on clinical nutrition in 
hospitalized patients with acute or chronic kidney disease. 
Clin Nutr. 2021;40(4):1644–68. doi: http://doi.org/10.1016/j.
clnu.2021.01.028. PubMed PMID: 33640205.

28.	Ostermann M, Lumlertgul N, Mehta R. Nutritional assessment 
and support during continuous renal replacement therapy. 
Semin Dial. 2021;34(6):449–56. doi: http://doi.org/10.1111/
sdi.12973. PubMed PMID: 33909935.

http://doi.org/10.1159/000452317
http://doi.org/10.1159/000452317
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27923227&dopt=Abstract
http://doi.org/10.2215/CJN.04920514
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25278550&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25278550&dopt=Abstract
http://doi.org/10.2215/CJN.05810614
http://doi.org/10.2215/CJN.05810614
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25376762&dopt=Abstract
https://doi.org/10.1097/MCC.0000000000000262
https://doi.org/10.1097/MCC.0000000000000262
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26539922&dopt=Abstract
http://doi.org/10.2146/ajhp140257
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25596606&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25596606&dopt=Abstract
http://doi.org/10.1097/CCM.0b013e31829860fc
http://doi.org/10.1097/CCM.0b013e31829860fc
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23928835&dopt=Abstract
http://doi.org/10.1097/SLA.0000000000000732
http://doi.org/10.1097/SLA.0000000000000732
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24887982&dopt=Abstract
http://doi.org/10.2215/CJN.12151214
http://doi.org/10.2215/CJN.12151214
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26276141&dopt=Abstract
http://doi.org/10.1016/j.ccc.2015.06.007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26410139&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26410139&dopt=Abstract
http://doi.org/10.1213/ANE.0000000000005107
http://doi.org/10.1213/ANE.0000000000005107
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33186157&dopt=Abstract
http://doi.org/10.1186/s13613-015-0085-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26573630&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26573630&dopt=Abstract
http://doi.org/10.3390/jcm12031018
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36769666&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36769666&dopt=Abstract
http://doi.org/10.1378/chest.06-1246
http://doi.org/10.1378/chest.06-1246
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17218591&dopt=Abstract
http://doi.org/10.1213/ANE.0000000000001340
http://doi.org/10.1213/ANE.0000000000001340
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27195632&dopt=Abstract
http://doi.org/10.1097/ALN.0b013e3182a10e26
http://doi.org/10.1097/ALN.0b013e3182a10e26
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23835589&dopt=Abstract
http://doi.org/10.1097/SLA.0b013e3181a40a0b
http://doi.org/10.1097/SLA.0b013e3181a40a0b
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19387314&dopt=Abstract
http://doi.org/10.1097/01.CCM.0000153408.09806.1B
http://doi.org/10.1097/01.CCM.0000153408.09806.1B
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15699833&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23753221&dopt=Abstract
http://doi.org/10.1053/j.ackd.2012.09.005
http://doi.org/10.1053/j.ackd.2012.09.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23265596&dopt=Abstract
http://doi.org/10.1038/ki.2009.159
http://doi.org/10.1038/ki.2009.159
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19436332&dopt=Abstract
http://doi.org/10.1186/cc6948
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18671831&dopt=Abstract
http://doi.org/10.1186/cc2872
http://doi.org/10.1186/cc2872
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15312219&dopt=Abstract
http://doi.org/10.1053/j.ajkd.2021.09.029
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35190215&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35190215&dopt=Abstract
http://doi.org/10.1620/tjem.233.233
http://doi.org/10.1620/tjem.233.233
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25070275&dopt=Abstract
http://doi.org/10.1186/s40001-023-01092-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37020287&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37020287&dopt=Abstract
http://doi.org/10.1016/j.clnu.2021.01.028
http://doi.org/10.1016/j.clnu.2021.01.028
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33640205&dopt=Abstract
http://doi.org/10.1111/sdi.12973
http://doi.org/10.1111/sdi.12973
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33909935&dopt=Abstract


Braz. J. Nephrol. 2025, 47(3): e20240239

BSN hospital guidelines

14

29.	Mendez CE, Der Mesropian PJ, Mathew RO, Slawski B. 
Hyperglycemia and acute kidney injury during the peri-
operative period. Curr Diab Rep. 2016;16(1):10. doi: http://doi.
org/10.1007/s11892-015-0701-7. PubMed PMID: 26792142.

30.	Kellum JA, Lameire N, Aspelin P, Barsoum RS, Burdmann 
EA, Goldstein SL, et al. Kidney Disease: Improving Global 
Outcomes (KDIGO). Acute Kidney Injury Work Group. 
KDIGO clinical practice guideline for acute kidney injury. 
Kidney Int. 2012;2(1):1–138. doi: https://doi.org/10.1038/
kisup.2012.1.

31.	Matyukhin I, Patschan S, Ritter O, Patschan D. Etiology 
and management of acute metabolic acidosis: an update. 
Kidney Blood Press Res. 2020;45(4):523–31. doi: http://doi.
org/10.1159/000507813. PubMed PMID: 32663831.

32.	Watanabe R. Hyperkalemia in chronic kidney disease. Rev 
Assoc Med Bras (1992). 2020 Jan 13;66(Suppl 1):s31–6. doi: 
https://doi.org/10.1590/1806-9282.66.S1.31. PubMed PMID: 
31939533.

33.	Zhao C, Lin Z, Luo Q, Xia X, Yu X, Huang F. Efficacy, and 
safety of erythropoietin to prevent acute kidney injury in 
patients with critical illness or perioperative care: a systematic 
review and meta-analysis of randomized controlled trials. 
J Cardiovasc Pharmacol. 2015;65(6):593–600. doi: http://
doi.org/10.1097/FJC.0000000000000229. PubMed PMID: 
26065644.

34.	Levey AS, Eckardt KU, Dorman NM, Christriansen SL, Hoorn 
EJ, et al. Nomenclature for kidney function and disease: report 
of Kidney Disease Improving Global Outcome (KDIGO) 
Consensus Conference. Kidney Int. 2020;97(6):1117–29. doi: 
http://doi.org/10.1016/j.kint.2020.02.010. PubMed PMID: 
32409237.

35.	Gaudry S, Palevsky P, Dreyfuss D. Extracorporeal kidney 
replacement therapy for acute kidney injury. N Engl J 
Med. 2022;386(10):964–75. doi: http://doi.org/10.1056/
NEJMra2104090. PubMed PMID: 35263520.

36.	Griffin BR, Liu KD, Teixeira P. Critical care nephrology: core 
Curriculum 2020. Am J Kidney Dis. 2020;75(3):435–52. doi: 
http://doi.org/10.1053/j.ajkd.2019.10.010. PubMed PMID: 
31982214.

37.	Khwaja A. KDIGO clinical practice guidelines for acute  
kidney injury. Nephron Clin Pract. 2012;120(4):c179–84. doi: 
http://doi.org/10.1159/000339789. PubMed PMID: 22890468.

38.	Zarbock A, Kellum JÁ, Schmidt C, Van Aken H, Wempe C, 
Pavenstädt H, et al. Effect of early vs. delayed initiation of 
renal replacement therapy on mortality in critically ill patients 
with acute kidney injury: the ELAIN randomized clinical trial. 
JAMA. 2016;315(20):2190–9. doi: http://doi.org/10.1001/
jama.2016.5828. PubMed PMID: 27209269.

39.	Gaudry S, Hajage D, Schortgen F, Martin-Lefevre L, Pons B, 
Boulet E, et al. Initiation strategies for renal-replacement therapy 
in the intensive care unit. N Engl J Med. 2016;375(2):122–33. 
doi: http://doi.org/10.1056/NEJMoa1603017. PubMed PMID: 
27181456.

40.	Gaudry S, Hajage D, Martin-Lefevre L, Lebbah S, Louis G, 
Moschietto S, et al. Comparison of two delayed strategies for 
renal replacement therapy initiation for severe acute kidney 
injury (AKIKI2): a multicenter, open-label, randomized 
controlled trial. Lancet. 2021;397(10281):1293–300. doi: 
http://doi.org/10.1016/S0140-6736(21)00350-0. PubMed 
PMID: 33812488.

41.	Bagshaw SM, Wald R, Adhikari NKJ, Bellomo R, da Costa 
BR, Dreyfuss D, et al. Timing of initiation of renal-replacement 
therapy in Acute Kidney Injury. N Engl J Med. 2020;383(3): 
240–51. doi: http://doi.org/10.1056/NEJMoa2000741. 
PubMed PMID: 32668114.

42.	Barbar SD, Clere-Jehl R, Bourredjem A, Hernu R, Montini 
F, Bruyère R, et al. Timing of renal-replacement therapy 
in patients with acute kidney injury and sepsis. N Engl J 
Med. 2018;379(15):1431–42. doi: http://doi.org/10.1056/
NEJMoa1803213. PubMed PMID: 30304656.

43.	Li Y, Zhang Y, Li R, Zhang M, Gao X. Timing of initiation of 
renal replacement therapy for patients with acute kidney injury: 
a meta-analysis of RCTs. Ther Apher Dial. 2023;27(2):207–21. 
doi: http://doi.org/10.1111/1744-9987.13914. PubMed PMID: 
36053938.

44.	Maynar Moliner J, Honore PM, Sánchez-Izquierdo Riera 
JA, Herrera Gutiérrez M, Spapen HD. Handling continuous 
renal replacement therapy-related adverse effects in intensive 
care unit patients: the dialytrauma concept. Blood Purif. 
2012;34(2):177–85. doi: http://doi.org/10.1159/000342064. 
PubMed PMID: 23095418.

45.	Chan RJ, Helmeczi W, Canney M, Clark EG. Management 
of intermittent hemodialysis in the critical ill patient. CJASN. 
2023;18(2):245–55. doi: http://doi.org/10.2215/CJN. 
04000422. PubMed PMID: 35840348.

46.	Teixeira JP, Neyra JA, Tolwani A. Continuous KRT. A 
Contemporary Review. CJASN. 2023;18(2):256–9. doi: http://
doi.org/10.2215/CJN.04350422. PubMed PMID: 35981873.

47.	Levine Z, Vijaan A. Prolonged intermittent kidney replacement 
therapy. CJASN. 2023;18(3):383–91. doi: http://doi.
org/10.2215/CJN.04310422. PubMed PMID: 36041792.

48.	Teixeira JP, Neyra JA, Tolwani A. Continuous KRT. A 
Contemporary Review. CJASN. 2023;18(2):256–9. doi: http://
doi.org/10.2215/CJN.04350422. PubMed PMID: 35981873.

49.	Claure-Del Granado R, Clark W. Continuous renal replacement 
therapy principles. Semin Dial. 2021;34(6):398–405. doi: 
http://doi.org/10.1111/sdi.12967. PubMed PMID: 33819361.

50.	Murugan R, Bellomo R, Palevsky P, Kellum JA. Ultrafiltration 
in critically ill patients treated with kidney replacement 
therapy. Nat Rev Nephrol. 2021;17(4):262–76. doi: http://doi.
org/10.1038/s41581-020-00358-3. PubMed PMID: 33177700.

51.	Chan RJ, Helmeczi W, Canney M, Clark EG. Management 
of intermittent hemodialysis in the critical ill patient. 
CJASN. 2023;18(2):245–55. doi: http://doi.org/10.2215/
CJN.04000422. PubMed PMID: 35840348.

52.	Teixeira JP, Neyra JA, Tolwani A. Continuous KRT. A 
Contemporary Review. CJASN. 2023;18(2):256–69. doi: http://
doi.org/10.2215/CJN.04350422. PubMed PMID: 35981873.

53.	Levine Z, Vijaan A. Prolonged intermitente kidney replacement 
therapy. CJASN. 2023;18(3):383–91. doi: http://doi.org/ 
10.2215/CJN.04310422. PubMed PMID: 36041792.

54.	Sociedade Brasileira de Nefrologia. Recomendações Técnicas 
para Realização de Hemodepuração Intra- Hospitalar em 
ambientes for a da Unidade de Diálise. São Paulo: SBN.

55.	Brown EA, Blake PG, Boudville N, Davies S, de Arteaga J, 
Dong J, et al. International Society for Peritoneal Dialysis 
practice recommendations: prescribing high-quality goal-
directed peritoneal dialysis. Perit Dial Int. 2020;40(3):244–53. 
doi: http://doi.org/10.1177/0896860819895364. PubMed 
PMID: 32063219.

56.	Sahlawi M, Ponce D, Charytan DM, Cullis B, Perl J. Peritoneal 
dialysis in critically ill patients: time for a critical reevaluation. 
CJASN. 2023;18(4):512–20. doi: http://doi.org/10.2215/
CJN.0000000000000059. PubMed PMID: 36754063.

57.	Cullis B, Al-Hwiest A, Kilonzo K, McCulloch M, Niang A. 
ISPD guidelines for peritoneal dialysis in acute kidney injury: 
2020 update (adults). Perit Dial Int. 2021;41(1):15–31. doi: 
http://doi.org/10.1177/0896860820970834. PubMed PMID: 
33267747.

58.	Paraná. Governo do Estado. Secretaria de Saúde. Resolução 
SESA nº 824/2021. Dispõe sobre condições para realização 
de Terapia Renal Substitutiva beira leito, em unidades intra-
Hospitalares, fora da unidade de diálise, por meio de Serviços 
de Diálise móvel, próprios ou terceirizados. Diário Oficial 
Executivo; Curitiba; 2021.

59.	Brasil. Ministério da Saúde. Agência Nacional de Vigilância 
Sanitária. Resolução - RDC nº 154, de 15 de Junho de 2004. 
Estabelece o Regulamento Técnico para o funcionamento dos 
Serviços de Diálise. Estabelecer parâmetros para execução 
de procedimentos dialíticos em ambiente hospitalar fora dos 
serviços de diálise. Diário Oficial da União; Brasília; 2004.

http://doi.org/10.1007/s11892-015-0701-7
http://doi.org/10.1007/s11892-015-0701-7
https://doi.org/10.1159/000507813
https://doi.org/10.1159/000507813
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32663831&dopt=Abstract
http://doi.org/10.1097/FJC.0000000000000229
http://doi.org/10.1097/FJC.0000000000000229
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26065644&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26065644&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32409237&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32409237&dopt=Abstract
http://doi.org/10.1056/NEJMra2104090
http://doi.org/10.1056/NEJMra2104090
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35263520&dopt=Abstract
http://doi.org/10.1053/j.ajkd.2019.10.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31982214&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31982214&dopt=Abstract
http://doi.org/10.1001/jama.2016.5828
http://doi.org/10.1001/jama.2016.5828
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27209269&dopt=Abstract
https://doi.org/10.1056/NEJMoa1603017
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27181456&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27181456&dopt=Abstract
https://doi.org/10.1016/S0140-6736(21)00350-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33812488&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33812488&dopt=Abstract
https://doi.org/10.1056/NEJMoa2000741
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32668114&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32668114&dopt=Abstract
https://doi.org/10.1056/NEJMoa1803213
https://doi.org/10.1056/NEJMoa1803213
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30304656&dopt=Abstract
https://doi.org/10.1111/1744-9987.13914
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36053938&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36053938&dopt=Abstract
https://doi.org/10.1159/000342064
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23095418&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23095418&dopt=Abstract
http://doi.org/10.2215/CJN.04000422
http://doi.org/10.2215/CJN.04000422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35840348&dopt=Abstract
https://doi.org/10.2215/CJN.04350422
https://doi.org/10.2215/CJN.04350422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35981873&dopt=Abstract
https://doi.org/10.2215/CJN.04310422
https://doi.org/10.2215/CJN.04310422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36041792&dopt=Abstract
https://doi.org/10.2215/CJN.04350422
https://doi.org/10.2215/CJN.04350422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35981873&dopt=Abstract
https://doi.org/10.1111/sdi.12967
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33819361&dopt=Abstract
https://doi.org/10.1038/s41581-020-00358-3
https://doi.org/10.1038/s41581-020-00358-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33177700&dopt=Abstract
https://doi.org/10.2215/CJN.04000422
https://doi.org/10.2215/CJN.04000422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35840348&dopt=Abstract
https://doi.org/10.2215/CJN.04350422
https://doi.org/10.2215/CJN.04350422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35981873&dopt=Abstract
https://doi.org/10.2215/CJN.04310422
https://doi.org/10.2215/CJN.04310422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36041792&dopt=Abstract
https://doi.org/10.1177/0896860819895364
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32063219&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32063219&dopt=Abstract
https://doi.org/10.2215/CJN.0000000000000059
https://doi.org/10.2215/CJN.0000000000000059
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36754063&dopt=Abstract
https://doi.org/10.1177/0896860820970834
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33267747&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33267747&dopt=Abstract


Braz. J. Nephrol. 2025, 47(3): e20240239

BSN hospital guidelines

15

60.	Karkar A, Ronco C. Prescription of CRRT: a pathway to 
optimize therapy 2020. Ann Intensive Care. 2020;10(1):32. 
PubMed PMID: 32144519.

61.	Neyra JA, Yessayan L, Thompson Bastin ML, Wille KM, 
Tolwani AJ. How to prescribe and troubleshoot continuous 
renal replacement therapy: a case-based review. Kidney360. 
2020 Dec 14;2(2):371–384. doi: http://doi.org/10.34067/
KID.0004912020. PubMed PMID: 35373031.

62.	Reis T, Colares VS, Rocha E, Younes Ibrahim M, Lima ER, 
et al. Injúria renal aguda e métodos de suporte: padronização 
da nomenclatura. J Bras Nefrol. 2022;44(3):434–42. doi: 
http://doi.org/10.1590/2175-8239-jbn-2021-0284en. PubMed 
PMID: 35579341.

63.	Ronco C, Bellomo R. Hemoperfusion: technical aspects and 
state of the art 2022. Crit Care. 2022;26(1):1–12. doi: http://
doi.org/10.1186/s13054-022-04009-w. PubMed PMID: 
34980198.

64.	Ronco C, Reis T. Continuous renal replacement therapy and 
extended indications. Semin Dial. 2021;34(6):550–60. doi: 
http://doi.org/10.1111/sdi.12963. PubMed PMID: 33711166.

65.	Cullis B, Abdelraheem M, Abrahams G, Balbi A, Cruz DN, 
Frishberg Y, et al. Peritoneal dialysis for acute kidney injury. 
Perit Dial Int. 2014;34(5):494–517. doi: http://doi.org/10.3747/
pdi.2013.00222. PubMed PMID: 25074995.

66.	Claure-Del Granado RC, Clark W. Continuous renal 
replacement therapy principles. Semin Dial. 2021;34(6): 
398–405. doi: http://doi.org/10.1111/sdi.12967. PubMed 
PMID: 33819361.

67.	Khwaja A. KDIGO clinical practice guidelines for acute kidney 
injury. Nephron Clin Pract. 2012;120(4):c179–84. doi: http://
doi.org/10.1159/000339789. PubMed PMID: 22890468.

68.	Murugan R, Kerti SJ, Chang CC, Gallacher M, Clermont 
G, et  al. Association of Net ultrafiltration rate with 
mortality among critically ill adults with acute kidney injury 
receiving continuous venovenous hemodiafiltration. JAMA. 
2019;2(6):e195418. PubMed PMID: 31173127.

69.	Douvris A, Zeid K, Hiremath S, Bagsahaw SM, Wald R, 
Beaubien-Souligny W. Mechanisms for hemodynamic 
instability related to renal replacement therapy: a narrative 
review. Intensive Care Med. 2019;45(10):1333–46. doi: 
http://doi.org/10.1007/s00134-019-05707-w. PubMed PMID: 
31407042.

70.	De Backer D, Aissaoui N, Cecconi M, Chew MS, Denault A, 
Hajjar L, et al. How can assessing hemodynamics help to assess 
volume status? Intensive Care Med. 2022;48(10):1482–94. doi: 
http://doi.org/10.1007/s00134-022-06808-9. PubMed PMID: 
35945344.

71.	Safadi S, Murthi S, Kashani KB. Use of ultrasound to 
assess hemodynamics in acutely Ill patients. Kidney360. 
2021 Jun 2;2(8):1349–59. doi: http://doi.org/10.34067/
KID.0002322021. PubMed PMID:  35369668.

72.	Legrand M, Tolwani A. Anticoagulation strategies in continuous 
renal replacement therapy. Semin Dial. 2021;34(6):416–22. doi: 
http://doi.org/10.1111/sdi.12959. PubMed PMID: 33684244.

73.	Davenport A. Why is intradialytic hypotension the commonest 
complication of outpatient dialysis treatments. Kidney 
Int Rep. 2022;8(3):405–18. doi: http://doi.org/10.1016/j.
ekir.2022.10.031. PubMed PMID: 36938081.

74.	Pistolesi V, Morabito S, Di Mario F, Regolisti G, Cantarelli C, 
Fiaccadori E. 2019. A guide to understanding antimicrobial 
drug dosing in critically ill patients on renal replacement 
therapy. Antimicrob Agents Chemother 63:e00583–19. https://
doi.org/10 .1128/AAC.00583-19.

75.	Hoff BM, Maker JH, Dager WE, Heintz BH. Antibiotic 
Dosing for Critically Ill Adult Patients Receiving Intermittent 
Hemodialysis, Prolonged Intermittent Renal Replacement 
Therapy, and Continuous Renal Replacement Therapy: An 
Update. Annals of Pharmacotherapy. 2019;54(1):43–55. 
doi:10.1177/1060028019865873

76.	Kovvuru K, Velez JCQ. Complications associated with 
continuous renal replacement therapy. Semin Dial. 
2021;34(6):489–94. doi:  http://doi.org/10.1111/sdi.12970. 
PubMed PMID: 33827146.

77.	Kashani K, Rosner MH, Haase M, Lewington AJP, O’Donoghue 
DJ, Wilson FP, et al. Quality improvements goals for acute 
kidney injury. CJASN. 2019;14(6):941–53. doi: http://doi.org/ 
10.2215/CJN.01250119. PubMed PMID: 31101671.

78.	Agência Nacional de Vigilância Sanitária. Relatório da 
Avaliação Nacional das Práticas de Segurança do Paciente – 
Serviços de Diálise – 2022 (Ano I). Brasília: ANVISA; 2023.

79.	Brasil. Ministério da Saúde. Agência Nacional de Vigilância 
Sanitária. Resolução da Diretoria Colegiada - RDC n° 11, de 
13 de Março de 2014. Dispõe sobre os Requisitos de Boas 
Práticas de Funcionamento para os Serviços de Diálise e dá 
outras providências. Diário Oficial da União; Brasília; 2014.

80.	Kellum JA, Sileanu FE, Bihorac A, Hoste EA, Chawla LS. 
Recovery after Acute Kidney Injury. Am J Respir Crit Care 
Med. 2017;195(6):784–91. doi: http://doi.org/10.1164/
rccm.201604-0799OC. PubMed PMID: 27635668.

81.	Javier A, Neyra MD, Lakhmir S, Chawla MD. Acute 
kidney disease to chronic kidney disease. Crit Care 
Clin. 2021;37(2):453–74. doi: http://doi.org/10.1016/j.
ccc.2020.11.013. PubMed PMID: 33752866.

82.	Kellum JA, Romagnani P, Ashuntantang G, Ronco C, Zarbock 
A, Anders HJ. Acute kidney injury. Nat Rev Dis Primers. 2021; 
7(1):52. doi: http://doi.org/10.1038/s41572-021-00284-z. 
PubMed PMID: 34267223.

83.	Ikizler TA, Parikh CR, Himmelfarb J, Chinchilli VM, Liu KD, 
Coca SG, et al. A prospective cohort study of acute kidney 
injury and kidney outcomes, cardiovascular events, and death. 
Kidney Int. 2021;99(2):456–65. doi: http://doi.org/10.1016/j.
kint.2020.06.032. PubMed PMID: 32707221.

84.	Horne KL, Viramontes-Horne D, Packington R, et al. A 
comprehensive description of kidney disease progression after 
acute kidney injury from a prospective, parallel-group cohort 
study. Kidney Int. 2023;104(6):1185–93. doi: http://doi.
org/10.1016/j.kint.2023.08.005. PubMed PMID: 37611867.

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32144519&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32144519&dopt=Abstract
https://doi.org/10.1590/2175-8239-jbn-2021-0284en
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35579341&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35579341&dopt=Abstract
https://doi.org/10.1186/s13054-022-04009-w
https://doi.org/10.1186/s13054-022-04009-w
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34980198&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34980198&dopt=Abstract
https://doi.org/10.1111/sdi.12963
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33711166&dopt=Abstract
https://doi.org/10.3747/pdi.2013.00222
https://doi.org/10.3747/pdi.2013.00222
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25074995&dopt=Abstract
https://doi.org/10.1111/sdi.12967
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33819361&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33819361&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31173127&dopt=Abstract
https://doi.org/10.1007/s00134-019-05707-w
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31407042&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31407042&dopt=Abstract
https://doi.org/10.1007/s00134-022-06808-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35945344&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35945344&dopt=Abstract
https://doi.org/10.1111/sdi.12959
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33684244&dopt=Abstract
https://doi.org/10.1016/j.ekir.2022.10.031
https://doi.org/10.1016/j.ekir.2022.10.031
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36938081&dopt=Abstract
https://doi.org/10 .1128/AAC.00583-19
https://doi.org/10 .1128/AAC.00583-19
http://doi.org/10.1111/sdi.12970
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33827146&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33827146&dopt=Abstract
http://doi.org/10.2215/CJN.01250119
http://doi.org/10.2215/CJN.01250119
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31101671&dopt=Abstract
https://doi.org/10.1164/rccm.201604-0799OC
https://doi.org/10.1164/rccm.201604-0799OC
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27635668&dopt=Abstract
http://doi.org/10.1016/j.ccc.2020.11.013
http://doi.org/10.1016/j.ccc.2020.11.013
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33752866&dopt=Abstract
https://doi.org/10.1038/s41572-021-00284-z
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34267223&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34267223&dopt=Abstract
https://doi.org/10.1016/j.kint.2020.06.032
https://doi.org/10.1016/j.kint.2020.06.032
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32707221&dopt=Abstract
https://doi.org/10.1016/j.kint.2023.08.005
https://doi.org/10.1016/j.kint.2023.08.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37611867&dopt=Abstract



