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RESUMO
O Balanço Hídrico (BH) é uma ferramenta de extrema importância na condução dos pacientes 
criticamente enfermos, principalmente na manutenção do equilíbrio hidroeletrolítico. Como 
não exige um modelo protocolar, variando conforme a instituição, muitas vezes não contempla 
todas as variáveis necessárias para a sua ampla avaliação. O objetivo do estudo foi propor 
um modelo de balanço hídrico mais completo e quantificar a distorção do somatório das 
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ABSTRACT
The Fluid Balance (FB) is an extremely important tool in the management of critically ill 
patients, especially in maintaining hydroelectrolytic balance. As it does not require a protocol 
model, varying according to the institution, it often does not encompass all necessary variables 
for comprehensive assessment. The study aimed to propose a more comprehensive fluid 
balance model and quantify the distortion of the sum of daily evaluated fluid variables with 
the current local model, comparing it with a theoretically ideal model. For this, a crossover 
comparison was conducted between "practiced" and "calculated" fluid balances. Additional fluid 
variables were added to the commonly used ones in an attempt to complement the assessment. 
Two intensive care units were selected, each with distinct profiles, typification, target 
population, economic condition, and resources. Each patient was compared with themselves, 
excluding from the study only cases that did not complete 24 hours of hospitalization. The 
results showed a discrepant cumulative fluid volume between the groups (11,218 mL in the 
"practiced" group versus 5,512 mL in the "calculated" group), along with a false impression 
of mortality associated only with excessively high FB (deaths with a cumulative of 20,764 
mL in the currently practiced collection compared to 11,560 mL from the proposed model). 
Moreover, higher mortality was observed in the negative spectrum range of fluid balance in 
the calculated model. Thus, in the proposed model, FB 50% lower than the "practiced" ones 
already present poor outcomes and increase the lethality of these patients. Concurrently, 
the calculated cumulative fluid balance of discharged patients was 2.97 times lower than 
commonly practiced. The findings had statistical significance and corroborated with current 
medical literature, associating increased mortality with a more positive fluid balance.



count for the variables that should be measured. 
Often, data such as the amount of diarrhea, fluid 
gain in mechanical ventilation and nutritional 
therapy, water loss in fever episodes, and insen-
sible losses are not computed. 
	 FB is the cornerstone of fluid control in 
hospitalized patients, serving as a cut-off point in 
good medical practice, even inferring higher mor-
tality when it is excessive in critically ill patients1. 
According to Boyd et al.8, there is currently a con-
cern in maintaining isovolemia as excesses in any 
spectrum significantly contribute to mortality. This 
information is also corroborated by other authors4-6.

INFLUENCING VARIABLES

	 FB is a daily assessment of undeniable im-
portance for many decades, as per Doherty Sirl 
and Ring9 in 1962. 
	 There are many ways to measure values that 
should be uniform, causing inaccuracy and signifi-
cantly compromising this important assessment10. 
	 Among the variables that make up an ef-
fective FB, those that are easy to measure, such as 
diuresis and administered liquids, are observed 
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INTRODUCTION

	 The Fluid Balance (FB) is an important 
method for measuring the gain and loss of fluids in 
critically ill patients. There is higher morbidity and 
mortality in FB that remain continuously positive1. 
	 Between 1950 and 1970, conceptual eval-
uations and data measurement became the basis 
of knowledge on this subject2,3. An FB can be more 
prone to hypervolemia or hypovolemia depending 
on the studied situation. There is a dichotomy: 
septic patients are overhydrated4,5 and cardiac 
patients have systematically negative FB6. 
	 Recent techniques for assessing tissue 
perfusion, including at the microscopic level7, as 
well as studies comparing FB oscillations and clin-
ical outcomes, support the maintenance of volu-
minous equilibrium given the mortality associated 
with progressively positive fluid balances8. Thus, 
there is an enormous challenge in pursuing this 
balanced fluid pendulum and proposing solutions 
to measure it more accurately. 
	 The hypothesis to be tested is that data 
collection on fluid intake and output over 24 hours 
in most Brazilian ICUs does not adequately ac-
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variáveis hídricas avaliadas diariamente com o modelo local em vigência, comparando-o 
com um modelo teoricamente ideal. Para isso, foi realizada uma comparação tipo crossover, 
entre balanço hídrico “praticado” e o “calculado”. Variáveis hídricas adicionais somaram-se às 
costumeiramente utilizadas, na tentativa de complementar a avaliação. Foram selecionadas 
duas unidades de terapia intensiva, com perfis, tipificação, público-alvo, condição econômica 
e recursos distintos. Cada paciente foi comparado consigo mesmo, excluindo-se do estudo 
apenas casos que não completaram 24h de internação. Os resultados apontaram um 
discrepante volume hídrico cumulativo entre os grupos (11.218mL no grupo “praticado” versus 
5.512mL no “calculado”), além de uma falsa impressão de mortalidade associada apenas aos 
BH excessivamente altos (óbitos com cumulativo de 20.764mL na coleta atualmente praticada 
em relação a 11.560mL do modelo proposto). Além disso, observou-se maior mortalidade 
na faixa de espectro negativo do balanço hídrico, no modelo calculado. Assim, no modelo 
proposto, BH 50% menores do que os “praticados” já apresentam desfechos ruins e aumentam 
a letalidade desses pacientes. Concomitantemente, o balanço hídrico cumulativo calculado 
dos pacientes que tiveram alta, foi 2,97 vezes menor do que o corriqueiramente praticado. 
Os dados encontrados tiveram significância estatística e corroboraram com a literatura 
médica atual, associando incremento de mortalidade com um balanço hídrico mais positivo.



body is the most efficient mechanism for effective 
endogenous fluid management. The normal diure-
sis volume is highly variable, depending on factors 
such as dehydration or excessive intake of ingest-
ed liquids, ranging from 500 mL to 2,000 mL at its 
extremes. Other authors disagree with these val-
ues, but their suggestions are very close. McMillen 
and Pitcher16 and Ceneviva14 suggest 1,500 mL of 
urinary loss per day. 
	 Other volumes are accounted for in drains 
and tubes installed in such individuals. Sweating 
debits fluids from the body at around 100 mL/day 
under normal temperature and physical inactivity 
conditions, which can rise significantly if there is 
excessive physical activity or temperature. 
	 Gastrointestinal losses are also condition-
ing factors for negative FB. In cases of normal 
stools, about 100 mL or even 200 mL16 or values 
between 100-200 mL of water are excreted in 24 
hours14, which can rise considerably if the individ-
ual suffers from diarrhea. 
	 In a study on insensible water losses17, pre-
cise calculations of water diffusion in the environ-
ment were highlighted, implying a deduction of 
water gain from air samples in hermetic environ-
ments, where air samples were monitored before 
and after keeping individuals breathing in such 
locations. These studies maintained controlled 
environments in temperature (24°C) and relative 
humidity (40-50%) for a predetermined time. The 
results showed water loss values to the environ-
ment between 35 to 46 g/m3 of air, making it pos-
sible to estimate water loss to the environment. 
In the same study, the author estimates that 60% 
of insensible losses constitute cutaneous evapo-
ration and 40% pulmonary activity. Also described 
in this work is a negative variable of 50 mL/day in 
all patients on mechanical ventilation. Some au-
thors15,16 suggest the total of insensible losses as 
800 mL/day (pulmonary and cutaneous diffusion 
losses), 420 mL/m2 of body surface area17, as well 
as a value of 1,000 mL/day19.
	 A factor often improperly accounted for is 
fever episodes accompanied by water losses. Pa-
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because they consist of volumes previously known 
by the team. Similarly, some values of the negative 
spectrum of this calculation are quantified by pre-
cise measures, such as diuresis collected and mea-
sured in graduated containers (in mL). 
	 Among the positive variables are venous, 
oral, or enteral hydration. 
	 There is also food by oral, enteral, or even 
parenteral routes with variable quantities (liquid 
and/or solid). Another point is the water intake 
present in the food consumed by patients. The 
water content in these foods is not measured in 
the FB of most hospitals. The water percentage in 
each food depends on its weight (portion) and can 
be obtained from specific tables. The total water 
value found in all foods offered in 24 hours, using 
the Brazilian Table of Food Composition (TBCA), 
is approximately 1,380 mL11. 
	 Venous hydration provides a volume to be 
administered in 24 hours. This volume is propor-
tional to the number of calories metabolized, i.e., 
for a hypothetical caloric expenditure of 2,000 
kcal, 2,000 mL of hydration should be adminis-
tered, which can be fully infused intravenously (if 
the patient is on a zero diet), orally, or both12. An-
other aspect defines the daily water requirement 
as 20 mL/kg, assuming the individual has no pa-
thologies that require larger volumes13. The body's 
internal water production is small, about 200-300 
mL/day, but directly influences FB14,15. The volume 
of water ingested also varies in the literature on 
this subject, ranging from 1,600 mL in drinks and 
700 mL in various foods16. This volume should in-
clude transfusions, almost entirely composed of 
water, the water volume used in the dilution of 
constantly administered medications, whether 
intravenously or orally, and the volume from me-
chanical ventilation due to the humidity formed 
in the respirator circuit17. 
	 In the negative variables, the main com-
ponent is diuresis, which almost always consti-
tutes the largest amount of water loss in hospital-
ized patients18. It is known that the means by which 
the kidneys optimize the water flow in the human 
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its composition can have 60-85% water22. 
	 In Tables 1 and 2, positive and negative 
fluid variables respectively described in the liter-
ature for 24-hour periods are presented. Among 
them are estimated variables with their respective 
bibliographic references, as well as variables that 
are necessarily measured in the ICU daily.

	
MATERIAL AND METHODS

	 This was an observational study based on 
data obtained from the FB records of patients ad-
mitted to intensive care units (ICU) of two institu-
tions, one accredited to the Unified Health System 
(SUS) and the other private in the city of Campos 
dos Goytacazes-RJ. There was no interference in 
the collected data or the ongoing conduct. A com-
parison was only made between the models ha-
bitually practiced in these institutions and a more 
faithful and closer to the ideal FB prototype. 
	 The data were considered jointly regard-
less of the evaluated hospital since they pre-
sented the same clinical profile and similar FB 
models. The first hospital (SUS) had 14 beds and 

tients with high fever and visible sweating can lose 
500 mL/24h17. The human body loses 500-1,000 
mL of water every 24 hours of high fever20, or 4.6 
g per hour if the temperature remains >39°C. 
However, the best management value for the sys-
tematic collection of FB14: There is a water loss of 
500 mL every 24 hours for each degree maintained 
above 37°C. That is, to evaluate fever episodes 
during this period, the period/temperature should 
be provided. An increase of 12% in basal hydration 
for each 1°C of temperature above 38°C in 24 
hours12. Thus, an individual with a persistent fever 
of 39°C and a calculated hydration of 2,000 
mL/24h should receive an increase of 240 mL in 
total. Another author states that a patient should 
receive a water intake of 10 mL/kg for each degree 
above 37°C maintained in 24 hours21. 
	 Small volume evacuations have an approx-
imate water loss of 50 mL, while considerably larg-
er volumes can lose 200 mL13. 
	 Diarrhea is another important factor 
among those responsible for maintaining daily 
losses in such an evaluation. The diarrheal patient 
may eventually lose up to 6,000 mL of water per 
day14, or if the diarrhea volume can be measured, 
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Table 1 - Positive Variables for Estimating Water Gains for ICU Patients

Positive Variable Value References

Hydration Measurable --

Oral/NE Hydration
Measurable --

1600mL (15,16)

Oral Diet 700mL (15,16)

700-1500mL (liquid) -14

600-700mL (solid) -14

Enteral Diet Measurable --

NPT Measurable --

Endogenous Water 200-300mL -14

400mL -31

Transfusion Measurable --

Medication Dilution Measurable --

Mechanical Ventilation 50mL -17
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the second (private) had 10 beds. Both were for 
adult patients but differed in terms of average 
age, socioeconomic profile, prognosis, and most 
frequent pathology. In addition to the informa-
tion normally collected in the current FB form, 
other non-constant data were obtained from this 
data source to create the FB model proposed in 
this study, comparing the data used in the norm 
with a hypothetical situation. The project was 
approved by the Ethics and Research Committee 
under number CAAE 03689818.8.0000.5244. 

	 Patients admitted for more than 24 hours, 
regardless of their condition and severity, with 
monitored fluid status in their own forms, were 
included. There was no distinction in collection 
between age, gender, or comorbidity, as posi-
tive FB is an isolated factor of worse prognosis 
regardless of the patient's condition. Additional-
ly, as a crossover study, each patient's data were 
readjusted in the proposed model and compared 
with themselves. Those who did not complete 24 
hours of hospitalization were excluded. 

Table 2 - Negative Variables for Estimating Water Losses for ICU Patients

Negative Variable Value References

Diuresis
Measurable (14)

700-1500mL/24h --

Drains/tubes/aspirates Measurable (19)

Normal Stools 100-200 mL, 70% water
(14,17,19)

Excessive Sweating 1000 mL, 4-6h = 600 mL

Gastrointestinal 100-200 mL (14)

Respiration 300-400 mL, 300 mL, 170 mL/m² SC / 
24h

(17)

800 mL (14,15,17)

420 mL/m² SC (19)

250 mL/m² SC (17)

Insensible Losses*
800 mL + [20% x 800 (max axillary temp 
- 37)] if on mechanical ventilation: divide 
total by 2

(25)

800mL (31)

Weight X 10 (23)

Hyperthermia

101° F (38,33°C) = 500mL (19)

For each degree maintained > 37°C = 500 
mL every 24h

(14)

46 g/h >39°C and 175 m² SC (500-1000 
mL/24h of hyperthermia)

(20)

Each degree maintained above 37.8°C = 
100 mL/hour of hyperthermia

(31)

Diarrhea Up to 6 L/day, 60-85% H2O (14,22)
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	 The variables observed in the individu-
al FB were arranged in a spreadsheet after col-
lection in the studied hospitals or indirectly at-
tributed/calculated based on current literature. 
Thus, the total analyzed variables will be the sum 
of the routinely collected data and those not rou-
tinely used but impacting the fluid status. 
	 Entries and exits were computed in the 
table, counting the daily calculated FB in each 
ICU. These values were compared with those 
found in the effective calculation proposed by 
the work. For each item not directly collected, an 
average of the values found in the medical litera-
ture (Tables 1 and 2) was assigned. Each item was 
calculated as described below:

Positive Variables
a) Venous hydration; Oral/enteral hydration; En-
teral diet; NPT; Transfusion and Medication dilu-
tion – Measured values.
b) Oral diet – value attributed to the water per-
centage according to the TBCA table according 
to the informed menu by the studied institutions. 
The average total water content found in the oral 
diet of this menu (common to both institutions) 
is 1,381 mL/24h.
c) Endogenous water– Average value found in the 
literature (3166 mL/24h).
d) Mechanical ventilation – Average value found 
in the literature (50 mL/24h).

Negative Variables
a) Diuresis; Drains/tubes/aspirates- Measured 
values.
b) Normal stools - Average value found in the lit-

erature (150 mL/24h)
c) Diarrhea – Due to the enormous difficulty of mea-
surement, the subjectivity of observation by nursing 
technicians, and inconsistency of values in the liter-
ature, a strategy for its estimation was created.
	 In both institutions, the nursing staff 
computes diarrhea in a number of "crosses," 
ranging from 1 to 6 "crosses" according to their 
subjective observation. This generated significant 
variation from different observers, requiring the 
standardization of this measure. Thus, for each 
sample, the number of "crosses" that the nursing 
technician deemed consistent was assigned. They 
were then weighed on a digital scale, discounting 
the weight of the diaper. All patients were under 
vesical catheterization without mixing diarrheal 
stools and urine. After weighing 100 samples, an 
average of the total "crosses" and the total sample 
weight revealed that on average each "cross" (+) 
equals approximately 444 g of stools, here rep-
resented by the variable "a." According to current 
literature (Table 2), 60-80% (average of 72.5%) of 
this composition is water. The total water lost by 
diarrhea in 24 hours equals the sum of "crosses" 
multiplied by the average weight (in grams) of 
the stools and multiplied by 0.725 (which corre-
sponds to 72.5%).

∑ a*44,4*0,725
d) Sweating  – There is an average loss of 120 mL of 
water per hour when the patient presents sweat-
ing (Table 2). The number of sweating episodes will 
be represented by "n" and the number of hours 
contained in each measurement period will be 
represented by "h." The total water lost by sweat-
ing in 24 hours equals 120 multiplied by the num-

Table 3 – Table of correlation between measured temperature and hyperthermia coefficient

Measured temperature (in °C) Hyperthermia coefficient (Points per episode)

37,1-38,1 1

38,2-39,1 2

39,2-40,1 3

>40,1 4
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ber of sweating episodes recorded and multiplied 
by the number of hours in each measured period.

120 * n * h
e) Insensible losses – he average value from var-
ious research in own literature was 750 mL in 24 
hours.
f) Hyperthermia – There is a loss of 500 mL of 
water for each degree above 37°C maintained in 
24 hours. Most often, the temperature is mea-
sured every 6 hours (4 times a day). When hy-
perthermia was present, it was inserted in the 
FB at a standardized time. As the next measure 
would be done in 6 hours, an empirical number 
of hours between each period was assigned to 
this episode multiplied by the number of periods 
in which hyperthermia was maintained, in addi-
tion to a coefficient that relates the number of 
degrees above 37°C with multiples of 500 mL of 
water loss14 (Table 3). 
	 Thus, the formula developed for hyper-
thermia cases was: the total water loss in 24 
hours (500 mL) for each degree above 37°C divid-
ed by the number of periods (p) where the fever 
was detected. This total should be multiplied by 
the sum of the fever coefficient (c) for each ob-
served period (Table 3). 

(500/p) * ∑ c

Statistical Analyses
	 For the obtained fluid balances, means 
and standard errors were calculated regarding the 
practiced and calculated stratifying the results 
concerning the outcome (death or discharge). The 
means were compared using the paired t-test of 
Student. When the data had a non-normal distri-
bution, the medians were compared through the 
non-parametric Mann-Whitney Test. Data relat-
ed to the frequency of deaths according to the 
FB range were also presented, as well as Pearson 
correlation coefficients between the percentage 
of deaths with the practiced and calculated fluid 
balances and with the overestimated value rel-
ative to the calculated. Statistical analyses were 
processed in the R program, adopting a 5% signif-
icance level.
 	 This manuscript was translated with the 
assistance of ChatGPT, an AI language model de-
veloped by OpenAI.

RESULTS AND DISCUSSION

	 The mean practiced fluid balance was 
substantially higher than the calculated one (Fig-
ure 1), even though the groups were rigorously 

Figure 1 – Fluid Balances (means and standard errors) practiced and calculated
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Figure 2 – Comparison of Practiced and Calculated Fluid Balances in Relation to Clinical Outcome (Death or 
Discharge). A) Fluid balances (means and standard errors) practiced and calculated related to the outcome (death or 
discharge). B) Fluid balances (means and standard errors) with discharge and death outcomes inserted into the main 
evaluated groups (practiced and calculated)

(A)

(B)

the same, the results were quite distinct (11,218 
mL versus 5,512 mL), both being considerably 
positive. Many patients had a significant fluid ac-
cumulation. It was not evident whether the dif-
ference was due to the difficulty in negative the 
FB or the clinical severity in these groups. At best, 
there was a 5.5 L fluid increase, worsening the 
prognosis and recovery.
	 In both groups, mortality was associated 
with very positive fluid balances, with overesti-
mation of FB in the "practiced" group (20,764 mL) 
compared to the "calculated" (11,560 mL) (Figures 

2A and B). There is significant statistical signifi-
cance, endorsing the direct relationship between 
mortality and overhydration. High readings in 
the "practiced" group (6,991 mL) had a cumulative 
FB 2.47 times higher than the "calculated" group 
(2,834 mL). The second group presented lower 
cumulative values closer to neutral, corroborat-
ing the expected outcome. This may have gen-
erated judgment errors, overestimating values in 
the "practiced" group.
	 The "practiced" fluid balance means were 
significantly higher in deaths (20,764 mL) com-
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pared to discharges (6,991 mL). In the "calculated" 
group, the FB means related to deaths were con-
siderably higher than the means related to dis-
charges, proportionally greater when compared to 
the practiced group.
	 The average fluid balance in the "Prac-
ticed" group was 6,991 mL in patients with "Dis-
charge" outcome and 20,764 mL for "Death". There 

is a 2.97 times more positive FB in deaths.
	 In the "Calculated" group, this relation-
ship was much greater (4.08 times), increasing 
the margin between the outcomes (2,834 mL with 
"Discharge" outcome and 11,560 mL with "Death").
	 In the "practiced" group, there was an 
upward trend in deaths as the fluid balance was 
more positive, peaking at deaths (100%) in the 

Figure 3 – Percentage of Deaths by Subgroup (FB ranges with limits every 500 mL) in the practiced group.

Figure 4 – Percentage of Deaths by Subgroup (FB ranges with limits every 500 mL) in the calculated group.
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7,000-7,500 mL and 8,000-8,500 mL subgroups. 
However, the "n" was very small in these sub-
groups (Figure 3). In the >9,500 mL subgroup, the 
"n" of deaths is quite significant, with a mortality 
rate of 62.1% (n=87).
	 Mortality was proportionally inverse, even 
absent between -1,000 mL to -2,500 mL, but with 
many deaths in <-2,500 mL (28.6%). The death 
rate is much higher in the surplus FB ranges (Fig-
ure 4), with approximately 50% deaths between 
4,000 to 9,500 mL and in the more negative sub-
groups than -500 mL (22.6 to 33.3% deaths).
	 Comparing the two groups, the underes-
timated mortality in the negative spectrum of the 
FB in the "practiced" group and the overestima-
tion of deaths in the submaximal evaluation range 
are visible. The calculated group showed more 
solid results, making the deleterious effects at the 
ends of the evaluation evident, without failing to 
corroborate with current literature (deaths above 
9,500 mL = 71.7%). The "calculated" fluid balance 
valued the mortality relationship in the negative 
spectrum of the measurement (in > -1,000 mL: 
50 against 7 deaths respectively in the calculated 
and practiced groups). In other words, mortality 
is bimodal, either in the very "wet" or very "dry" 
patient. However, there was a higher prevalence 
in the more positive FB spectrum. The more over-
estimated the values, the higher the mortality. 
	 Most subgroups with larger "n" are close 
to fluid balance or at opposite extremes. This be-
havior may reside in the fact that a considerable 
part of patients can be minimally satisfactorily 

managed regarding fluid balance. Those at the 
extremes may be of extreme severity and/or dif-
ficult fluid management. 
	 There is also a number between -500 mL 
to 500 mL (mortality of 15.8% in the "practiced" 
group and 12.5% in the "calculated"; n = 54 in 
both). The most plausible explanation is the het-
erogeneity of cases, as there are pathologies with 
a bleak outcome despite the FB. In Table 4, the 
number of death observations in the two groups 
(practiced and calculated), the correlation be-
tween them, and the "Z" (standardized score), as 
well as the same values for the practiced FB over-
estimated in relation to the calculated with signif-
icance (P < 0.0001), are shown.
	 When evaluating the results, the em-
ployed methodology should be observed, as the 
reference articles evaluated the parameters dif-
ferently. FB contains weight, administrations (oral 
and venous) of fluids, and losses (vomiting, excre-
tions, drains, and hemodialysis)23. Although there 
was concern with hyperthermia and mechanical 
ventilation, these variables were not used. Thus, 
the results obtained in the present study, includ-
ing nutrition data, mechanical ventilation, and 
fever episodes, showed significant differences in 
the accumulated FB. 
	 In the evaluated institutions, there was 
concern in computing the data, but technologi-
cal resources were lacking, contrasting with other 
realities, discussing whether the methodology of 
daily weight measurement in ICU patients predicts 
real fluid gain24,25. In the Brazilian reality, daily fluid 

Table 4 – Number of death observations in the practiced, calculated groups, and practiced FB overestimated in 
relation to the calculated, their correlation values, and standardized scores (P-value < 0.0001)

Variable Variable Observations Correlation Z P-value

Practiced % óbito 277 0,4777 7,9365 <0,0001

Calculated % óbito 277 0,3640 6,0467 <0,0001

Practiced balance 
overestimated in 
relation to the cal-
culated

% óbito 277 0,3598 5,9776 <0,0001
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chart data collection prevails. The electronic scale 
is not yet mandatory in Brazilian ICUs according 
to RDC n° 0726. Other efficient technologies for 
fluid assessment, such as Bioimpedance27,28 or 
EVLW – evaluation of extravascular lung water29, 
are not available in most Brazilian ICUs. 
	 In both evaluated hospitals, some vari-
ables proposed by this study were not collected, 
with 1/3 of the collected FBs being inaccurate30. 
There is a lack of a pre-defined model for evaluat-
ing the water quantity in the measured items. The 
weight of the food, its water percentage, nor the 
daily water gain from mechanical ventilation were 
computed. Blood transfusion data were erratic 
and irregularly recorded. 
	 Moreover, factors contributing to con-
sistent water loss, such as fever and diarrhea, are 
underestimated or neglected due to the subjec-
tivity of measurements. In the evaluated FB re-
cords, this fact was evident. This measure should 
have considerable importance in the daily rou-
tine, both for its frequency and the magnitude of 
water loss (60-85% water/sample of diarrhea)22. 
This variable significantly impacted the negative 
spectrum of the calculated FB.
	 In both hospitals, the practiced FB did 
not associate water loss with fever. There is a loss 
of 100 mL of water per hour per degree of tem-
perature maintained above 37.8ºC31. In the present 
study, it was chosen to infer a water loss of 500 mL 
for each degree above 37.8°C maintained in 24h14.
 	 In both practiced or calculated FBs, there 
was fluid excess as a component of the outcome. 
The average gain was 5.5 kg. In addition to mor-
tality associated with positive FB, there are surgi-
cal, ventilatory, renal, and cardiac complications, 
greatly hindering the recovery of such patients32,33. 
Disorders related to body fluids and electrolytes 
are among the most common problems in ICUs10, 
with substrates like sepsis, burns, heart failure, 
and neurological injuries. Such conditions asso-
ciated with incorrect fluid management can have 
fatal consequences. 
	 There is a thin line between starting fluid 
administration and the correct moment to stop it34. 

This inconsistency leads to fluid overload, greatly 
worsening the clinical outcome. 
	 Another relevant point is the correct 
preparation of the daily FB chart. There is enor-
mous variation in the components that make up 
this document, considering each unit. There is no 
rigid standard to follow or effective monitoring of 
the values in these tables. If this documentation is 
prepared incorrectly, it can be counterproductive 
and even dangerous due to the enormous varia-
tion10. In the units evaluated in the present study, 
many data were subjectively collected. 
	 For example, the values assigned to diar-
rhea, arbitrated individually by each professional. 
Some variables in the practiced FB in the evalu-
ated hospitals are of inconsistent capture. Blood 
transfusions were often not accounted for in daily 
data collections. Many professionals do not con-
sider blood transfusion as a positive variable in 
FB. This understanding of hemotransfusion ther-
apy is not exclusive to countries like Brazil and 
can also be observed in developed countries. This 
shows the lack of training and qualification35.
 	 Despite being a crossover study, one 
must consider as a limitation the lack of stratifi-
cation of patients by weight, age, sex, and under-
lying pathology.
	 There is an important variation between 
the currently practiced FB quantities in many of 
our ICUs and those effectively calculated based 
on more complete variables found in various 
medical literatures. The suggested hypothesis of 
significant differences in the computation of this 
information was confirmed, showing that the flu-
id target of such patients is poorly regulated.
	 The discrepancy in the daily per capita 
balance sums between the practiced and calculat-
ed groups was confirmed, with differences corre-
sponding to double the calculated group. There is 
overestimation in the practiced group deaths and 
underestimation of the more negative FB spectra in 
the calculated group. However, there is a direct rela-
tionship of mortality with accumulated fluid volume, 
and it should not be so positive for the outcome to 
be lethal. Neutral balances have better outcomes.
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	 The implications of the current study are 
relevant, as it can contribute to fluid measure-
ment, especially in units lacking technological re-
sources. The gain, however, was the confirmation 
of a skeptical suspicion that the preparation of the 
fluid chart for intensive care patients, especially 
in the profile of the evaluated ICUs, is erratic. The 
results are quite robust when comparing a tradi-
tionally accepted data collection modus operandi 
in this reality and a more detailed proposal closer 
to a scientific reality.
	 However, some methodological issues in 
the current study should be considered. Some 
measurements were impossible due to the lack of 
specific material and/or staff availability. Lack of 
precision scales, daily weight assessment of pa-
tients, service commitment, and subjectivity hin-
dered certain measurements. The current Bra-
zilian scenario lacks the uniformity of available 
resources. Thus, the data collection design was 
based on its reality, with adjustments supported 
by current medical literature, and may not offer 
an absolute precision measure. In this case, an 
approximate evaluation is preferable to not eval-
uating these variables. It is important to consider 
that the studied units have a similar data collec-
tion profile but with very different material re-
alities. The current study can draw comparisons 
with institutions sharing the same material and 
economic reality.
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