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Early continuous renal replacement therapy (CRRT) is associated 

with improved outcomes in severe burn injury (SBI) complicated by 

acute kidney injury (AKI). Recurrent surgical procedures and bleeding 

risk, limit the use of heparin anticoagulation. Literature on experience 

of CRRT with regional citrate anticoagulation (RCA) in burn patients is 

scarce. At Singapore General Hospital (SGH), since 2015, all SBI 

patients requiring CRRT receive continuous veno-venous 

hemodiafiltration (CVVHDF) with RCA, using commercially prepared 

solutions. The SGH protocol incorporates a continuous delivery of 

magnesium (Mg) in customized post-filter fluid to mitigate 

hypomagnesaemia associated with RCA.  

    Introduction 

Objectives 

Figure 1. CRRT with RCA 

 

 

CRRT with RCA and 

customized post-filter 

replacement fluid for 

magnesium delivery (1 

liter 0.9% NaCl with 2 

ampoules MgSO4 49.3% 

(i.e 10 mL MgSO4 @ 2 

mmol/mL)) 

Our study reports on patient and technique outcomes of CRRT with 

RCA in SBI patients admitted to SGH. 
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Patients and Methods 

This retrospective study included all SBI patients who received CRRT 

at SGH from 1 March 2015 - 29 February 2016. Data regarding 

demographics, metabolic control, clinical outcomes of patients, CRRT 

technique and circuit outcomes were reviewed from electronic and 

written case records of patients. 

CRRT with RCA, at citrate dose of 2.0 mmol/L to 3.0 mmol/L, was 

performed on Prismaflex platform, using commercially prepared 

solutions – Prismocitrate 18/0 (as anticoagulant and buffer source) 

and Prism0cal B22 (as dialysate). Systemic ionized calcium levels 

were maintained by infusion of calcium gluconate via an external 

pump. Hypomagnesaemia was corrected by intermittent bolus 

injections of magnesium sulfate (MgSO4) in first 6 patients, by 

continuous infusion of MgSO4 in next 3 patients and by delivery in the 

post-filter replacement fluid in 2 patients. The protocol is summarized 

in Figure 1.  

Results 

Conclusions 

N = 11 

Frequency (Proportion) 

/ Median (IQR) N = 11 

Frequency (Proportion) 

/ Median (IQR) 

Age, years 40 (32; 51) TBSA, % 71 (60; 74) 

Male 10 (90.9%) 

Ethnicity Etiology of burns 

  Chinese 3 (27.3%)    Flame 8 (72.7%) 

  Malay 1 (9.1%)    Chemical 3 (27.2%) 

  Indian 2 (18.2%)    Inhalation injury 8 (72.7%) 

  Others 5 (45.5%)   

Co-morbidities* Etiology of AKI 

  Smoking 2 (18.2%)    Hypotension 4 (36.4%) 

  Chronic kidney disease 0    Sepsis 4 (36.4%) 

  Diabetes mellitus 1 (9.1%)     Myoglobinemia 3 (27.3%) 

  Hypertension 1 (9.1%)     Nephrotoxic agents 1 (9.1%) 

  Dyslipidemia 1 (9.1%)     Pre-renal 6 (54.5%) 

  COPD/asthma 1 (9.1%)     Multiple  5 (45%) 

Table 1. Baseline Characteristics 

*All patients included did not have ischemic heart disease, cerebrovascular disease, liver disease 

or peripheral vascular disease 

Laboratory and CRRT characteristic Frequency (Proportion) / Median (IQR) 

Creatinine on admission, µmol/L 122 (104; 132.5) 

Urea on admission, mmol/L 5.9 (5.5; 7.0) 

Creatinine on initiation of CRRT, µmol/L 130 (103; 150.5) 

Urea on initiation of CRRT, mmol/L 8.9 (7.8; 11.4) 

Urine output 6 hours prior to initiation of CRRT, mL 310 (255; 375) 

Urine output 12 hours prior to initiation of CRRT, mL 675 (587.5; 1085) 

Cumulative fluid balance prior to initiation of CRRT, mL 10216 (5479; 13333) 

Serum creatine kinase on admission, U/L 583 (420; 1443) 

Highest serum creatine kinase , U/L 1853 (1433; 3295) 

Development of AKI, days 2 (1; 3) 

Initiation of RRT after admission, days 2 (1; 3) 

Initiation of RRT after burns , days 3 (2; 5.5) 

Duration of CRRT, days 8 (4; 30.5) 

Duration of CRRT with RCA, days 5 (4; 13) 

Table 3. Laboratory results and CRRT characteristics 

Figure 2. Box plot of metabolic parameters  

Clinical characteristic Frequency (Proportion) / Median (IQR) 

Sepsis 11 (100%) 

Shock requiring inotropes 8 (72.7%) 

Pneumonia 9 (81.8%) 

Mechanical ventilation 11 (100%) 

Ventilator days 35 (9.5; 43) 

Acute respiratory disease syndrome (ARDS) 2 (18.2%) 

Bleeding attributed to RCA, n (%) 0 (0%) 

30-day mortality, n (%) 3 (27.2%) 

In-hospital mortality, n (%) 6 (54.5%) 

Creatinine on discharge or death, µmol/L 96 (70; 139) 

Table 2. Patient outcomes  

Table 4. CRRT outcomes 

Filter characteristic Frequency (Proportion) / Median (IQR) 

Number of filters used, n 79 

Total filter duration, hours 2149.8 

Filters terminated electively, n (%) 36 (45.4%) 

Life span of filters terminated electively, hours 20 (11.9; 38.1) 

Filters terminated due to high filter/ TMP, n (%) 14 (17.7%) 

Life span of filters terminated due to high filter/ TMP, hours 27.7 (2.8; 45.7) 

Filters terminated due to clotting, n (%) 22 (27.8%) 

Life span of filters terminated due to clotting, hours 18.5 (14; 35.88) 

Post-CRRT Mg    Systemic pH 

    Post-filter iCa2+    Systemic  iCa2+ 

Our cohort of SBI patients with AKI requiring RRT had relatively 

favorable survival, and no dialysis dependence in survivors. CRRT,  

with RCA delivered through commercially prepared solutions, at 

citrate dose of 2.0 mmol/L to 3.0 mmol/L, is safe and metabolically 

well tolerated in these patients. RCA does not increase risk of 

hemorrhage, including intra-op bleeding. Hypomagnesaemia 

associated with RCA may be mitigated by continuous administration 

of magnesium in customized post-filter replacement fluid. A small 

population from a single center, receiving a heterogeneous citrate 

dose and magnesium protocol, are major limitations of this study.  


