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1. WHAT TO CHOOSE: CRYSTALLOIDS? COLLOIDS? ALBUMINS?

Michelle Chew

Indications for the use of intravenous fluids

Correction of large volume deficiencies

Correction of existing or newly Meeting water, electrolytes,
emerged deficiencies and energy requirements

Treatment of acute hypovolemia

The optimal fluid for perioperative use should allow the maintenance of organic perfusion and homeostasis.

Type of fluids for resuscitation and replacement

Crystalloids

Albumin Gelatins Hydroxyethyl starches*

High molecular weight

Low molecular weight

Saline solution

Balanced solutions

* Currently not available in Europe

BALANCED CRYSTALLOIDS

- Generally, they are the first choice.
- Lower chloride load, which can be relevant to prevent hyperchloremic acidosis and potential effects on the kidney function.

- In their perioperative use for fluid replacement, balanced crystalloids without calcium are not associated to lower mortality, but lower morbidity, than
saline solution'.

- They should be prioritized if large volumes of fluids must be administered.

- In certain profiles, for instance in neurocritical patients, saline solution is still the first choice.

- In critical patients:
v No differences in terms of incidence of acute kidney damage, in mortality within 90 days, or in secondary outcomes4.
v Reduction in major renal adverse effects within 30 days®.

v A meta-analysis concluded that the effect on the mortality of patients with sepsis was consistent, with a 14% relative decrease and a 1% relative
increase of the risk of death®.

HYDROXYETHYL STARCHES

- In abdominal surgery, a higher transfusion rate has been observed, yet with no differences in the incidence of kidney damage within 30 days, and
similar rates in abdominal complications (non-robust evidence)”.

- In critical patients: a deleterious effect has been observed in starches, with a higher incidence of renal dysfunction8°,

ALBUMIN

- This is the protein determining plasma oncotic pressure, and it accounts for 50% of plasma protein.

- Arecent study has associated the use of albumin with a higher risk of renal damage, pulmonary complications, and mortality within 30 days in patients
undergoing major surgery". However, a subsequent study did not observe differences in postoperative complications®.

- In critical patients:
v No differences in mortality within 28 days or in secondary outcomes®.
v Potential damage in patients with traumatic brain injury®.

v Reduction in mortality of patients with septic shock'.

In summary, the measures to consider are the following:

There is not enough evidence

Avoiding chloride load, prioritizing
balanced solutions

Avoiding hydroxyethyl starches

for the use of albumin
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2. HOW TO ASSESS FLUID RESPONSIVENESS IN THE OPERATING ROOM?

Sheila Nainan Myatra

Excessive administration of fluids in the perioperative setting is associated with an increase in the rate of complications, mortality, and duration of stay
in the ICU. As for hypovolemia, when not corrected, it can impact tissue oxygenation, and it can cause organ dysfunction and higher mortality.

Therefore, it is key to know:
- How much must be administered.

- Which patients will respond to fluid therapy.

The fluid response is the state in which fluid administration brings about an improved ejection volume, and subsequently, an improved
cardiac output.

Currently there is no evidence backing the use of central venous pressure to guide fluid therapy, and this practice should be avoided®.

The determination of the fluid response is associated with a decrease in mortality, and the duration of stay in the ICU and mechanical ventilation'®.

METHODS TO QUANTIFY THE FLUID RESPONSE “FLUID CHALLENGE™:

- Respiratory variations of systolic volume or related:

- Pulse pressure variation (PPV), stroke volume variation (SVV), systolic pressure variation (SPV)"7, although they present certain limitations:

False positives False negatives

Irregular beats Extreme bradycardia or high-frequency ventilation
High abdominal pressure Mechanical ventilation with low tidal volume
Spontaneous respiration Open thorax

Spontaneous respiration

- Echocardiographic variables (transthoracic or transesophageal echocardiography)

Variations in the aortic root

Variations in the diameter of Variations in the diameter of
flow rate

the superior vena cava (SVC) the inferior vena cava (IVC)

- Transesophageal echocardiography presents certain limitations:
- Sensitive to the patient's movement, so it is more often used in the OR than the ICU.

- The aortic diameter depends on the transmural aortic pressure.
- Pulse oximetry

- Tidal volume challenge (TVC): Monitoring of PPV and SVV change with the transient increase of tidal volume from 6 to 8 ml/kg®.
- End-expiratory occlusion test (EEOT)

- Responders can be predicted if an increase in cardiac output > 5% is observed®®?°,
- Pulmonary recruitment maneuver

- It requires caution due the potential hypotension risk.

- A decrease of 30% in systolic volume during the maneuver predicts fluid response with an 88% sensitivity and a 92% specifity?.

FLUID THERAPY IN THE OR

- If the clinical situation is clearly hypovolemic, a swift administration of fluids will be more effective than determining the fluid response.
- It is better to use dynamic rather than static parameters to predict fluid response during invasive ventilation.

- The existence of fluid response does not mean that fluid should be administered per se. There can be other variables determining that fluids may pose
a risk to the patient.

- Dynamic determination of fluid response in goal-directed therapy reduces mortality, stay in the ICU, and duration of mechanical ventilation.

- The integration of several dynamic indexes with the clinical assessment is essential.
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3. (GOAL-DIRECTED) FLUID ADMINISTRATION DURING AND AFTER SURGERY

Brigitte Brandstrup

Goal-directed fluid therapy comprises several approaches:
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Pressure Flow Balance Biochemistry

The GAS-ART-trial compared pressure- and flow-guided fluid therapy in patients undergoing emergency gastrointestinal surgery (bowel obstruction or
gastrointestinal perforation)%.

- In the flow-guided group, a lower volume of fluids was administered during surgery, but not afterwards.

It is relevant to consider fluid therapy in the postoperative setting, and not exclusively during surgery.

- Differences were observed in the survival of patients with obstruction and perforation.

It is relevant not to consider all patients undergoing abdominal surgery as similar patients, to compare trials including different profiles between
them, and to be more specific when presenting the features of patients in trials.

- Flow-directed fluid therapy to an almost maximal systolic volume does not improve the outcome after surgery, and it can extend the time of
hospital stay.

Fluid therapy should be guided by a combination of balance (maximal strategy of 2 L of fluid in a perioperative setting), pressure, and biochemical
parameters.

It has been observed that different types of complications emerging from an emergency gastrointestinal surgery are associated with different fluid
balance numbers?:

- Lowest risk of cardiopulmonary complications if balance=0-2 L
- Lowest risk of renal complications if balance =15-35L
- Highest risk of general and cardiopulmonary complications if balance > 25 L

A balance above 2L is associated to a higher incidence of complications.

IN THE POSTOPERATIVE SETTING:

- The content of electrolytes and pH of different gastrointestinal fluids is diverse.
Replacement should be carried out with a similar amount of fluids to what the patient lost, but also with a similar quality.
- Replacing losses, both normal and pathological.
- Maintaining a near-zero fluid balance.
- Examining patients with low blood pressure or low diuresis: identifying and treating the cause.

- Initiating nutrition as soon as possible. If the patient is not able to eat, initiating enteral or parenteral nutrition as soon as possible.
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