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ABSTRACT

Sepsis is the leading cause of patient admission to the intensive care unit (ICU). Most of the sepsis patients
experience multi-organ failure, such as respiratory and kidney failure, that require specific support. Continuous renal
replacement therapy (CRRT) is one of the modalities performed in the ICU to help ameliorate cytokine levels,
maintain fluid balance, and remove toxins. CRRT allows early ventilator weaning, a reduction in vasopressor or
inotropic administration, and early discharge from the ICU. We report an experience of initiating an early CRRT in a
patient with septic shock and acute kidney injury with fluid overload. During CRRT, the patient showed significant
improvement in ventilation, hemodynamic, and fluid balance. However, the CRRT had to be discontinued due to
limited resources and the infection rebounded. The patient in this case study died on the 14th day following
admission. Early CRRT may be an effective therapy in septic shock patients; however, it requires continuous
application that may not be possible in low-resource setting. Alternatively, sustained low-efficiency daily dialysis
(SLEDD) has no major disadvantages compared to CRRT and may be a feasible option.
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1. INTRODUCTION

However, for patients with National Health Insurance

Sepsis is the most common condition experienced in
daily practice in the intensive care units (ICU)
worldwide, and it is the leading cause of mortality and
morbidity.> In addition to the administration of
antibiotics, fluid resuscitation, ventilation support, and
vasopressors, CRRT is a common modality for treating
sepsis patients.2® In particular, CRRT is useful for
removing cytokines, regulating fluid balance and
removing body wastes.
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(BPJS), it is challenging to manage CRRT, as the
available financial resources are limited. A quick
comparison between four BPJS-based hospitals and two
private hospitals, shows that most of the former only
provide one filter and 10 packs of replacement fluid.
Some only provide CRRT to certain types of BPJS
patients. Meanwhile, in private hospitals, CRRT is
available based on the patients’ needs and adjusted to fit
private insurance coverage.
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This naturally causes a treatment disparity between
patients with BPJS and patients with private insurance.
Consequently, BPJS patients are deprived of optimal
CRRT treatment when they need it the most. This is a
very common occurrence in the ICU, and yet the issue
has not been given the attention it warrants and remains
unresolved. Through this case study, the authors wish to
bring this issue into the spotlight in a hope of fostering
positive changes in the future.

2. CASE REPORT

The patient was a 68-year-old woman. She experienced
dyspnea without coughing in the three days prior to her
admission to the emergency department (ED). She had
diabetes mellitus for 10 y, arrhythmia, and kidney
disease without hemodialysis. Her urine output had been
decreasing during the previous three days before
admission, and she developed swelling all over her body.

The patient had hypotension, blood pressure upon
admission was 71/53 mmHg, and the heart rate was 140
bpm. She also had a fever of 38 °C, rapid shallow
breathing, 32 times per min, and 99% oxygen saturation
without supplementary oxygen. Rales could be heard at
both lung fields.

We performed tracheal intubation, central venous
catheter was inserted in the left jugular vein, and double
lumen catheter was inserted in her right jugular vein.
Subsequently, CRRT was initiated to optimize her
condition. Her hemodynamic prolife, vasopressor use,
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Figure 1: The patient’'s chest X-ray upon
admission

and ventilatory support during CRRT, were continuously
recorded. CRRT lasted for 38 h in the ICU.

The patient experienced swelling of whole of her body
and had rales in both lung fields on auscultation. The
laboratory findings showed low hemoglobin level (9.9
mg/dL), leucocytes 6800/uL, elevated blood urea
nitrogen (BUN) 122.6 mg/dL and creatinine 2.99 mg/dL,
high blood sugar - 221 mg/dL, and hyperlactatemia - 2.3
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Figure 2. Hemodynamics, fluid balance, vasopressor dose, and ventilator setting during the CRRT.
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mmol/L. Blood gas analysis showed respiratory acidosis
characterized as marked hypercapnia (76.3 mmHg). The
strong ion difference (SID) was 35 (sodium 131 mmol/L,
chloride 96 mmol/L), with hyperkalemia of 6.1 mmol/L
and normal albumin levels (3.87 g/dL). The chest X-ray
revealed cardiomegaly with bilateral infiltrate and left
pleural effusion.

She was administered empirical antibiotics and an
antifungal drug, as it was determined that the patient had
a high risk of multidrug-resistant organism infection.
The CRRT was started in less than 12 h after the patient
was transferred to the ICU. We used the continuous
venous-to-venous hemodiafiltration (CVVVHDF) mode,
with an initial blood flow rate of 100 mL/h, a pre-filter
replacement flow rate of 1500 mL/h, a dialysate flow of
01 L/h, and fluid removal of 80 mL/h; increasing the
rates as the patient’s hemodynamic profile improved as
mentioned in the guidelines. To avoid premature CRRT
termination—which is commonly caused by filter
clotting—we kept the filtration fraction within 20-25%
and used pre-filter replacement.

During CRRT, the ventilatory support was successfully
weaned off, the cumulative fluid balance was reduced,
and the vasopressor dose was decreased. The patient’s
condition was improving. However, due to the limited
filter and replacement fluid quota available for BPJS
patients, the CRRT only lasted for 38 h, as we ran out of
replacement fluids.

At the start of CRRT, the blood flow rate was set at 100
mL/h; increased when the hemodynamic profile
improved. The patient was successfully weaned from
ventilatory support and the vasopressor dosage was
reduced, indicating the success of the therapy.

The ventilator setting at the time the CRRT was started
to when it was ended were compared. The first setting
was synchronized intermittent mandatory ventilation
(SIMV), with a respiratory rate of 12 and an oxygen
fraction (FiO2) of 40%, and the last setting was pressure
support (PS). Although hemodynamic instability still
occurred, the need for the vasopressor was decreased
after 24 h. A negative fluid balance was achieved during
CRRT. However, due to low urine output, nonexistent
fluid removal, and intravenous medications, the fluid
balance increased after CRRT was stopped.

Hemodynamic instability worsened after CRRT was
stopped. On the 12th day, the patient had a fever of 38°C,
and the need for a vasopressor and fluid balance was
increased. The positive fluid balance made the volume
distribution larger than before. This lowered the blood
concentration of the antimicrobial agent given to the
patient and made the therapy less effective. Conventional
dialysis was done every two days, but no clinical
improvement could be seen. The accumulation of
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proinflammatory cytokines, which cannot be removed
by conventional dialysis, promoted vasodilatation, and
the need for vasopressor was increased to maintain good
perfusion.

The patient expired on 14th day following admission in
the ICU due to perfusion failure and uncontrolled sepsis.

3. DISCUSSION

Blood purification, renal support, and fluid regulation
were the indications to perform CRRT in this patient.
The very low blood draw rate, ability to purify blood, and
ability to remove cytokines were the reasons we choose
CRRT instead of conventional dialysis. CRRT’s blood
draw rate can be as low as 80 mL/kg/h, in contrast to
300-400 ml/kg/h for conventional dialysis, so it is
suitable for patients with unstable hemodynamics.*

There is a wide array of opinions about the appropriate
CRRT initiation timing.>® Christiansen et al. stated that
early RRT should be initiated in the event of acute
kidney injury (AKI) stage 2 or below, including patients
who do not meet the AKI criteria, while late RRT is
started at AKI stage 3.” Another study found a higher
mortality rate at 28 days for late-initiated CRRT than for
early initiated CRRT. This study used a cut-off time of
16.5h5

Early CRRT—as described in the ‘Artificial Kidney
Initiation in Kidney Injury’ (AKIKI) trial—is a strategy,
whereby CRRT is started immediately when the patient
reaches the third stage of AKI as classified by KDIGO
(Kidney Disease: Improving Global Outcomes), and it
has potentially fatal complications related to renal
failure. Meanwhile, in the delayed CRRT strategy, renal
replacement therapy is started if any of the following
criteria are met: oliguria exceeds 72 h, metabolic
acidosis, lung edema, severe hyperkalemia, or a BUN
level higher than 112 mg/dL.

For this patient, we chose to apply the early CRRT
strategy. Among other CRRT modes, we chose
CVVHDF with pre-filter replacement to extend the
filter’s lifetime. We expected that excess cytokines and
fluid would be removed by hemofiltration and that blood
urea would be decreased by dialysis, and it worked.

However, CRRT requires considerable financial support,
which the national health insurance does not provide.
This caused the CRRT treatment for this patient to be
terminated, which ultimately led to her death.

A lack of urine production in the last three days, edema
or anasarca, and a history of kidney disease without
hemodialysis are indications of a severe positive fluid
balance. The effluent flow rate divided by body weight
is used to determine the CRRT dose. The effluent rate for
CVVHDEF is based on the total dialysate, fluid removal,
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and fluid replacement in one hour divided by body
weight. The recommended effluent rate is 20-25
mL/kg/h. There are no advantages of using doses higher
than 20 to 25 mL/kg/h.8

Intravenous medications, enteral and parenteral
nutrition, and very low urine output contribute to
creating a positive fluid balance after CRRT is stopped.
A study reported that the cumulative fluid balance in the
first 72 h was correlated to multiorgan dysfunction and
mortality in patients with septic shock.® Beijing Acute
Kidney Injury Trial (BAKIT) had proven that a group
with lower trend of fluid balance had lower 28-day
mortality.®

As the majority of Indonesian citizens use BPJS as their
primary health insurance, the fact that it offers very
limited resources for CRRT—uwhich is one of the best
methods for treating septic shock patients—is
concerning. If the government cannot financially support
CRRT, alternatives are needed. One potential alternative
to CRRT is sustained low-efficiency dialysis (SLEDD),
which uses a standard dialysis machine. SLEDD takes
eight hours to complete water and waste removal, which
is slower than usual dialysis, to prevent hemodynamic
instability.’® No statistically significant differences in
outcome were found between SLEDD and CRRT in
terms of the mortality rate, renal recovery, dialysis
dependence, length of intensive care unit stay, and fluid
removal rate.'”

4. Patient’s perspective

The patient died at the end of study, and the family
shared their thoughts with the medical team. They
conveyed their acceptance of the loss of their family
member. They were well informed about the patient’s
condition in the ICU each day.
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