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This ongoing clinical trial entitled “The predictive value of 
hemodynamics change on fluid reactivity during blood purification 
including both blood drainage and reinfusion in severe patients (Chinese 
Clinical Trial Registration Number: ChiCTR-DDD-17010534)” will 
evaluate the value of inverse-passive leg raising (IPLR) test and like-
passive leg raising (LPLR) test in predicting fluid responsiveness 
during blood reinfusion maneuver performed after renal replacement 
therapy (RRT) or blood drainage before RRT in patients with septic 
shock, which may provide a new way of thinking and method for the 
evaluation of fluid responsiveness in critically ill patients.

Stroke volume variation (SVV) appears to be a good predictor 
of fluid responsiveness in critically ill patients [1]. However, SVV is 
often not valuable in predicting fluid responsiveness in some settings, 
such as spontaneous breathing, arrhythmia, etc. At present, there are 
only two techniques which are widely used, practical, easy to perform, 
and physiologically based, which can be used to predict critically ill 
patients’ fluid responsiveness with a high degree of accuracy, namely, 
the PLR maneuver and the fluid challenge (FC) [2,3]. Both PLR and FC 
are based on the cardiac function curve of Frank-Starling. However, 
fluid administration does not always lead to increase cardiac output 
(CO). This depends on the curvilinearity of the Frank-Starling 
relationship: If the level of cardiac function of patient is on the initial 
and steep part of the Frank-Starling curve, increasing preload through 
FC or PLR test can cause corresponding increase in stroke volume 
(SV) or CO. On the contrary, if the heart is operating on the distal 
and flat part of the curve, no significant increase in SV is expected 
from fluid administration or PLR test, or even there are adverse effects 
[4]. It is dangerous and even against the ethical medical principle for 
patients with circulatory failure to allow FC to increase the preload 
within a short time in order to evaluate the fluid responsiveness. PLR 
can solve the above limitations and allow reliable prediction of fluid 
responsiveness even in patients with spontaneous breathing activity or 
arrhythmias [5]. However, clinically PLR test may not be implemented 
successfully for all critically ill patients, such as patients with 
intracranial hypertension, brake patients and parts of surgery patients. 
And the PLR test cannot accurately predict fluid responsiveness in 
patients with intra-abdominal hypertension [6]. On the other hand, if 
the preload can be reduced within a short time, one can evaluate the 

fluid responsiveness by judging the curvilinearity of the Frank-Starling 
relationship for the patients through SV or CO parameter changes. For 
RRT patients, the preload is reduced within a short time during blood 
drainage before the treatment. In theory, this approach might be able to 
predict fluid responsiveness. The process of blood reinfusion after RRT 
simulates the effect of autologous blood transfusion, without changing 
patients’ positions. Hence, we can infer that its value in evaluating fluid 
responsiveness is similar to effect of PLR test. 

Therefore, it is of significance to investigate that if one can 
evaluate the fluid responsiveness accurately based on the decreasing 
or increasing effect of preload during process of blood drainage or 
reinfusion in RRT.

The IPLR and LPLR tests are diagnostic tests, which evaluate the 
value of IPLR and LPLR in predicting the fluid responsiveness in 
patients with septic shock. Regardless of the outcome, it may pose an 
impact on the diagnosing method to evaluate fluid responsiveness, 
because this method is based on the Frank-Starling law of heart, 
but use reverse thinking to discuss fluid responsiveness, which is a 
beneficial complement to the traditional methodology to evaluate fluid 
responsiveness. If the results are satisfying, IPLR or LPLR test can be 
considered to be used to evaluate fluid responsiveness for patients 
with PLR contraindications but in need of RRT, or patients in RRT 
with septic shock. This may provide a new method to predict fluid 
responsiveness.
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