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Abstract

Background: Arthroplasties in elderly patients are surgeries performed to ensure their quality of life. Perioperative care with
specific nutrients can improve nutrition status and metabolic response to orthopedic surgeries, such as total knee arthroplasty
(TKA) and total hip arthroplasty (THA). Methods: Retrospective study with elderly patients divided into 2 groups: control and
immunonutrition. The immunonutrition group was instructed to start oral intake of the nutrition supplement 5 days before and to
resume it 5 days after arthroplasty (200 mL, 3 times per day). The following were analyzed as primary and secondary outcomes:
length of stay (LOS), infectious and noninfectious complications, need for intensive care unit (ICU), transfusion requirement, and
C-reactive protein. Results: A total of 3015 elderly patients met the inclusion criteria: control group (n = 1398) and immunonutrition
group (n = 1617). Overall, 81.2% were women and mean age was 72.6 + 6.9 years. Immunonutrition group had a shorter
LOS in hours (32.0 &+ 19.4 vs 56.0 + 26.4; P < .001) and lower rates of infectious complications (2.2% vs 4.6%; P < .001).
Noninfectious complications and need for ICU also had lower rates in the immunonutrition group. In the logistic regression analysis,
immunonutrition reduced the chance of infectious complications by 55% (odds ratio [OR], 0.45; 95% CI, 0.30-0.68; P < .001) even
after adjusting for variables (OR, 0.45; 95% CI, 0.28-0.71; P < .001). Conclusion: Perioperative immunonutrition in elderly patients
undergoing THA or TKA may shorten postoperative LOS and reduce infectious and noninfectious complications and transfusion
requirement. (JPEN J Parenter Enteral Nutr. 2021;45:1559-1566)
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chronic pain and disability in the United States and other

Clinical Relevancy Statement
developed nations.*>

This article shows the best clinical and surgical outcomes
in a group composed for elderly patients who performed
specific oral nutrition supplementation with immunonutri-

ents in the perioperative period and were submitted to knee
and hip arthroplasties. The conclusion can be reflected as
better cost-effectiveness in perioperative care due to reduced
hospital length of stay, less infectious and noninfectious
complications, and a better quality of life after surgery for
elderly patients.

Introduction

Primary total hip arthroplasty (THA) and total knee arthro-
plasty (TKA) are safe and effective orthopedic surgeries for
patients with end-stage osteoarthritis (OA).! The prevalence
is greater in elderly patients; thus, it is not surprising that the
usage rates for joint arthroplasty increase with age.>® OA
is the most prevalent joint disease and a leading source of

From the Department of Orthopedic Surgery, Sancta Maggiore
Hospital, Prevent Senior Private Health Operator, Sao Paulo, Brazil.

Financial disclosure: None declared.
Conflicts of interest: None declared.

Received for publication July 29, 2020; accepted for publication
October 1, 2020.

This article originally appeared online on October 29, 2020.

Corresponding Author:

Thiago José Martins Gongalves, MD, Rua Lourengo Marques, Sancta
Maggiore Hospital, Prevent Senior Private Health Operator, 158—Vila
Olimpia, Sao Paulo, SP 04547-100, Brazil.

Email: thiagojmg@yahoo.com.br

This is an open access article under the terms of the

Creative Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided the
original work is properly cited, the use is non-commercial and no
modifications or adaptations are made.


https://orcid.org/0000-0001-8229-7917
http://creativecommons.org/licenses/by-nc-nd/4.0/

1560

Journal of Parenteral and Enteral Nutrition 45(7)

Total arthroplasty is a surgical procedure performed to
reduce pain, improve function, and correct deformities.®
The long-term goals of arthroplasty are to relieve pain,
increase function, provide stability, and obtain durability.
The short-term goals, however, have become the target
of aggressive perioperative programs that aim to speed
recovery, reduce morbidity and complications, and create
an efficient program while maintaining the highest level of
patient care.”® Therefore, the success of THA and TKA
comprises a group of surgical procedures performed for the
management of end-stage arthritis and the improvement of
the overall health and quality of life in patients with chronic
joint conditions.” !!

Among the pillars of success of THA and TKA, we
have the preserved nutrition status and immune system,
suitable for the patient preoperatively, which are essential to
provide an essential source of energy, protein, vitamins, and
minerals to have an accelerated recovery after surgery.!> 4
The use of different nutrients to improve the nutrition status
and modulate the function of the immune system shows to
be necessary in high-metabolic, stressful situations.!>1¢

The advent of nutrition supplements that modulate im-
munity (containing a mix of immunonutrients, including the
amino acids arginine and glutamine, fish oil [w-3 fatty acids],
and nucleotides), when administered perioperatively, may
improve wound healing and postoperative inflammation,
thus reducing infectious complications and length of stay
(LOS) and, therefore, having a positive impact on the quality
of life of surgical patients.!>!°

The prognostic role of metabolic stress in surgical
patients encouraged the perioperative administration of
energy and proteins (nutrition support) to meet postopera-
tive requirements and prevented a further deterioration of
nutrition status after surgery when periods of prolonged
fasting and muscle catabolism are expected.!*!” Nutrition
supplements can influence outcomes, particularly in elderly
patients, as their functional reserve is limited. Perioperative
nutrition support significantly improved postoperative
outcomes, such as mortality, morbidity, and LOS, which
also translated into relevant economic implications.!-!%1°

The use of immunonutrients in major gastrointestinal
surgeries is well known in the medical literature, with several
studies confirming its beneficial results.'®2%2! Therefore, the
goal of this study is to evaluate whether perioperative oral
nutrition supplementation (ONS) with immunonutrients
can improve postoperative outcomes in orthopedic surg-
eries, such as primary THA and TKA in elderly patients.

Methods
Study Design and Setting

This is a retrospective observational cohort study, with
data collected from elderly patients with indication for

primary elective TKA and THA surgeries performed in a
single geriatric center of orthopedic surgery from January
2014 to December 2018. The elderly patients who met
inclusion criteria were reported in the study and divided into
2 groups: control (that is, a historical control without im-
munonutrition protocol, from January 2014 to August 2016)
and immunonutrition (with immunonutrition perioperative
protocol, from September 2016 to December 2018).

The patients in the immunonutrition group received
ONS with Impact immunonutrients (Nestlé Health Science,
Epalinges, Switzerland) in preoperative medical appoint-
ments (30 bottles of 200 mL each) and were instructed to
start the daily oral intake 5 days before the arthroplasty and
to resume it for another 5 days after the surgery procedure.
The dose used was 200 mL, 3 times per day (600 mL per
day). The ONS intake control was made during hospital
admission for the surgical procedure when patients provided
a form with the percentage of acceptance in the 5 days prior
to arthroplasty.

The inclusion criteria were age >60 years, indication for
elective orthopedic-cemented or uncemented surgery with
TKA or THA, patients with oral intake only, a volume
ingestion >50% of the ONS with immunonutrients, and
only primary total arthroplasty. Exclusion criteria were
patients who evolved with clinical instability and a require-
ment for prolonged fasting in the postoperative period,
patients with a need for urgent and/or emergency orthopedic
surgery, patients allergic to components of the ONS with
immunonutrients, patients using enteral or parenteral nutri-
tion therapy, and patients undergoing revision arthroplasty.
The inclusion and exclusion criteria flow charts are shown
in Figure 1.

In the preoperative period, all patients (historical control
and immunonutrition group) received an abbreviation for
fasting according to the Enhanced Recovery After Surgery
protocol. In the postoperative period, all patients received
medication for prophylaxis of venous thromboembolism
(unfractionated heparin), compression stockings, early mo-
bilization allowing full-weight bearing, pain control, and
respiratory physiotherapy as part of a recovery, fast-track
institutional protocol. Thus, both groups received the same
preoperative and postoperative treatment, except for the
immunonutrition supplements in the latter group.

The study was reviewed and approved by the lo-
cal research ethics committee in according to the Cer-
tificate of Presentation for Ethical Appreciation (CPEA
20295019.8.0000.8114). All procedures were performed fol-
lowing the Declaration of Helsinki.

Variables and Measures

Data of interest were collected for analysis of the elderly
patients undergoing primary TKA and THA: demographic
data (gender and age); anthropometric data, such as weight
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Figure 1. Flow chart describing inclusion and exclusion criteria of the control group and immunonutrion group. THA, total hip

arthroplasty; TKA, total knee arthroplasty.

(kilograms), height (meters), body mass index (BMI), and
calf circumference (CC); type of primary elective arthro-
plasty (knee or hip); whether the arthroplasty was cemented
or uncemented; and laboratory data (blood count and
C-reactive protein [CRP] measurement between 12 and
24 hours after surgery). BMI was calculated as weight
divided by height (in meters squared). Obesity was defined
as a BMI > 30.

Between the control and immunonutrition groups, the
primary outcomes were LOS (in hours) and presence of
infectious complications (surgical site infection and/or pros-
thetic joint infection). Secondary outcomes were the need
for immediate postoperative care in the intensive care unit
(ICU), the requirement for blood transfusion in the postop-
erative period, the presence of noninfectious complications
(deep venous thrombosis, hematoma, surgical wound dehis-
cence, acute kidney failure, or prosthesis dislocation), and
mortality.

Infectious complications, noninfectious complications,
and mortality were assessed within 90 days after arthro-

plasty. The follow-up routine was at 30 and 90 days after
surgery for both groups. The average number of days that
these complications appeared in the follow-up after surgery
in each group was determined.

Statistical Analysis

First, for the descriptive analysis, variables were tested for
normality by using the Shapiro-Wilk test (P > .05 for
normality). For variables with a normal distribution, data
were expressed as mean and SD, and categorical data were
expressed as a percentage of proportion. The comparison
of percentage distribution of categorical variables was per-
formed by using the Pearson x? test. For variables with
a normal distribution, the comparison of absolute means
between independent groups was performed by using the
Student z-test. Correlations between groups in quantitative
variables were studied by using Pearson and Spearman
coefficient of correlation. Generalized linear models appro-
priate to the distribution of each variable were used. To
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Table 1. Baseline Characteristics of Elderly Patients
Undergoing Primary THA and TKA.

Table 2. Characteristics of Elderly Patients Submitted to
Primary THA and TKA, With Infectious Complications.

Control, Immunonutrition,
Variable n=1398 n=1617 P
Age,y 729+ 6.7 724 +7.1 .074
Gender (%)
Female 1159 (82.9) 1289 (79.7) .029
Male 239 (17.1) 328 (20.3)
BMI 30.6 4.8 30.7+£5.2 .528
CC, cm 38.6 £ 4.1 37.6 £4.1 <.001
Type of surgery (%)
TKA 894 (63.9) 954 (59.0) .006
THA 504 (36.1) 663 (41.0)
Cemented surgery (%)
No 355(25.4) 677 (41.9) <.001
Yes 1043 (74.6) 940 (58.1)

Data are expressed as mean and SD. BMI is calculated as weight in
kilograms divided by height in meters squared.

BMI, body mass index; CC, calf circumference; THA, total hip
arthroplasty; TKA, total knee arthroplasty.

identify the independent factors associated with primary
and secondary outcomes, multivariate logistic regression
analysis was performed before and after adjustments for the
variables. Potentially confounding variables was adjusted
for age, gender, BMI, CC, type of arthroplasty, and ce-
mented or uncemented surgery. The effects of measure were
presented in crude and adjusted forms for baseline variables.
Statistical significance was set at P < .05 and at a 95% CI.
Observational data were statistically analyzed by using R
3.6.3 software (R Foundation, 2020).

Results

Baseline characteristics of 3015 elderly patients undergoing
primary TKA or THA, according to the control group (n =
1398) and immunonutrition group (n = 1617), are shown in
Table 1.

According to demographic and anthropometric data
from all patients, 81.2% were women, mean age was
72.6 £ 6.9 years, and mean BMI was 30.6 + 5.0. The
prevalence of obesity (BMI > 30) was 53.9%. Comparing
the characteristics of the 2 groups, there was a significant
difference between gender and measurement of the CC.
Although the proportion of women was higher in both
groups, an even greater proportion was observed in the
control group when compared with the immunonutrition
group (82.9% vs 79.7%; P = .029). The mean CC was
significantly higher in the control group (38.6 & 4.1 vs 37.6
+4.1; P <.001). The BMI comparison between groups had
no significant difference (30.6 £ 5.0 vs 30.7 &+ 5.2; P = .528).

The type of surgery, TKA or THA, and cemented or un-
cemented surgery also had a significant difference between
groups (P = .006 and P < .001, respectively). Arthroplasty

Infectious
complications Yes,

Variable No, n = 2915 n =100 P
Age,y 72.6 £6.9 741+ 7.5 .044
Gender (%)

Female 2364 (81.1) 84 (84.0) .548

Male 551 (18.9) 16 (16.0)
BMI 30.6 + 5.0 30.8 +4.7 736
CC, cm 38.0+4.2 38.0+39 .890
Type of surgery (%)

TKA 1778 (61.0) 70 (70.0) .087

THA 1137 (39.0) 30 (30.0)
Cemented surgery (%)

No 1003 (34.4) 29 (29.0) 0.311

Yes 1912 (65.6) 71 (71.0)

Data are expressed as mean and SD. BMI is calculated as weight in
kilograms divided by height in meters squared.

BMI, body mass index; CC, calf circumference; THA, total hip
arthroplasty; TKA, total knee arthroplasty.

performed on the knee joint and cemented surgery were
more frequent in the control group.

Table 2 demonstrates that 3.3% had infectious complica-
tions (n = 100) and shows the association between baseline
characteristics of all patients and the presence of infectious
complications. There was a significant difference only with
the age variable. Patients with infectious complications had
a higher mean age when compared with patients with no
complications (P = .044).

Noninfectious complications occurred in 4.0% of all
patients, and Table 3 shows the characteristics of patients
who presented these complications (n = 121). The most
common noninfectious complications were acute kidney
failure (1.1%), wound dehiscence (0.9%), deep venous
thrombosis (0.7%), hematoma (0.7%), and prosthesis dislo-
cation (0.6%). A higher mean age and a higher difference
of proportion of male elderly patients was reported in
the group with noninfectious complications, as compared
with the group without noninfectious complications, with
statistically significant difference (P = .030 and P = .002,
respectively).

The average number of days that infectious and nonin-
fectious complications appeared after total arthroplasties,
during the follow-up within 90 days, were not significantly
different between the control group and immunonutrition
group. All infectious and noninfectious complications oc-
curred within the 30-day follow-up period in both groups.

Regarding primary outcomes, the immunonutrition
group had shorter LOS in hours (32.0 4= 19.4 vs 56.0 4 26.4;
P < .001) and had lower rates of infectious complications
(2.2% vs 4.6%; P < .001) compared with the control group
(Table 4). The mean LOS in the immunonutrition group
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Table 3. Characteristics of Elderly Patients Submitted to
Primary THA and TKA, With Noninfectious Complications.

Noninfectious complications

No, Yes,
Variable n = 2894 n=121 P
Age,y 72.6 £6.9 74.1+£7.7 .030
Gender (%)
Female 2363 (81.7) 85 (70.2) .002
Male 531 (18.3) 36 (29.8)
BMI 30.6 £ 5.0 30.1£52 .269
CC, cm 38.0+42 379+ 44 .906
Type of surgery (%)
TKA 1778 (61.4) 70 (57.9) 485
THA 1116 (38.6) 51 (42.1)
Cemented surgery (%)
No 985 (34.0) 47 (38.8) 320
Yes 1909 (66.0) 74 (61.2)

Data are expressed as mean and SD. BMI is calculated as weight in
kilograms divided by height in meters squared.

BMI, body mass index; CC, calf circumference; THA, total hip
arthroplasty; TKA, total knee arthroplasty.

Table 4. Primary and Secondary Outcomes of Elderly
Patients Undergoing Primary THA and TKA.

Control, Immunonutrition,
Outcomes n=1398 n=1617 P
LOS, h 56.0 +26.4 320+ 194 <.001
Infectious 65 (4.6) 35(2.2) <.001
complications (%)
Noninfectious 76 (5.4) 45(2.8) <.001
complications (%0)
ICU (%) 96 (6.9) 104 (6.4) .630
Transfusion (%) 300 (21.5) 104 (6.4) <.001
Hb, g/dL 9.6 +1.5 11.2+1.5 <.001
Ht (%) 28.4+4.2 334+44 <.001
CRP, mg/dL 83.2+72.0 37.5+ 548 <.001
Mortality 9 (0.6) 4(0.2) 110

90-day (%)

CRP, C-reactive protein; Hb, hemoglobin; Ht, hematocrit; ICU,
intensive care unit; LOS, length of stay; THA, total hip arthroplasty;
TKA, total knee arthroplasty.

was 42% lower than that in the control group. Secondary
outcomes, such as noninfectious complications and the
requirement for postoperative transfusion, also had lower
proportions in the immunonutrition group, with a statisti-
cally significant difference. CRP measured after surgery had
lower mean value in the immunonutrition group (P < .001)
and was 55% lower than that in the control group.

The logistic regression analysis is demonstrated in Table 5
and shows that patients in the immunonutrition group had
a 55% reduction in the chance of infectious complications
(odds ratio [OR], 0.45; 95% CI, 0.30-0.68; P < .001). Even

after adjusting for baseline variables (age, gender, BMI, CC,
type of arthroplasty, and cemented or uncemented surgery),
the effect still remained with the same magnitude. For
noninfectious complications, the immunonutrition group
reduced the chance of complications by 50% (OR, 0.50; 95%
CI, 0.34-0.72; P < .001), and the measure of effect also
remained after adjusting for baseline variables.

The elderly patients in the immunonutrition group
showed a 75% reduction in the chance of blood transfusion
in the postoperative period (OR, 0.25; 95% CI, 0.20-0.32;
P < .001). In the adjusted model, this reduction was 76%,
without major variations (OR, 0.24; 95% CI, 0.19-0.31;
P < .001). The measures of effect on the requirement for
ICU and 90-day mortality were not significantly different
between groups.

Discussion

Our study reported that elderly patients undergoing primary
TKA or THA who received nutrition supplements with
immunonutrients in perioperative care had shorter LOS and
lower rates of infectious complications compared with the
control group. There was a 55% reduction in the chance
of infectious complications and mean LOS was 42% lower
in the immunonutrition group. In addition, the immunonu-
trition group reduced the chance of secondary outcomes,
such as noninfectious complications and the need for blood
transfusion, by 50% and 76%, respectively, in an adjusted
logistic regression model.

It has long been known that in any surgical procedure,
the body reacts with the release of stress hormones, such
as cortisol, catecholamines, and glucagon. Those hormones
are released quite quickly and cause changes to metabolism
by mobilizing substrates from all energy storages, including
glucose from glycogen, fat from fat deposits, and protein
mainly from muscles.'* At the same time, the inflammatory
system is also activated in injuries. Therefore, cytokines
are released, among which tumor necrosis factor o and
interleukin 6 have been identified in the metabolic responses
and increased production of acute-phase proteins, such as
CRP*

Metabolic response to surgery causes hyperinflamma-
tion, oxidative stress, and immune impairment, which in-
crease the risk of postoperative infections.!>?} Therefore,
the aim of immunonutrition is to modulate the metabolic
response after surgery by using specific nutrition substrates
with metabolic effects in patients with high risk to develop
postoperative infections, regardless of their baseline nutri-
tion status,'>16:20

Although immune dysfunction in surgical patients is
multifactorial, recent studies suggest that the immune sys-
tem may be modulated by the use of specific nutrients
(immunonutrients), such as arginine, w-3 fatty acids, and
nucleotides, which have the ability to ensure the defense
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Table 5. Logistic Regression Model for Crude and Adjusted Measures of Effect of the Primary and Secondary Outcomes.

95% CI 95% CI
Control, Immunonutrition, Crude Adjusted

Variable n= 1398 n=1617 OR’ Lower Upper P OR’ Lower Upper P
Infectious 65 (4.6%) 35(2.2%) 0.45 0.30 0.68 <.001 0.45 0.28 0.71 <.001

complications
Noninfectious 76 (5.4%) 45 (2.8%) 0.50 0.34 0.72 <.001 0.50 0.33 0.76  <.001

complications
ICU 96 (6.9%) 104 (6.4%) 0.93 0.70 1.24 .630 1.03 0.75 1.42 .860
Transfusion 300 (21.5%) 104 (6.4%) 0.25 0.20 0.32 <.001 0.24 0.19 0.31 <.001
90-day mortality 9 (0.6%) 4 (0.2%) 0.38 0.10 1.18 .110 0.36 0.09 1.27 120

;CU’ intensive care unit; OR, odds ratio.
Crude odds ratio.

Adjusted odds ratio for gender, age, BMI, CC, type of arthroplasty, and cemented or uncemented surgery.

mechanisms and intestinal barrier function and to modulate
the inflammatory response.?*> There is evidence suggesting
that supplements with immunomodulatory agents improve
postoperative immunological response and speed up recov-
ery from the immunodepression following surgical trauma
and reduce the incidence of infectious complications.?!-20

Alito et al published the only study in which immunonu-
trition was used in orthopedic patients and concluded that
patients who underwent arthroplasties and who received pe-
rioperative preparation with immunonutrients had a shorter
LOS and lower values of CRP collected in the third postop-
erative day.® However, this study was led with a few patients
(n = 32), and they were not exclusively elderly. Therefore, by
then, there was no impact study to justify and recommend
the use of perioperative preparation with immunonutrition
in elderly patients undergoing orthopedic surgery.

According to the European Society of Parenteral and
Enteral Nutrition guidelines for surgery, based on a grade
A level of evidence, immunonutrition is already indicated
for all patients undergoing operation for digestive cancer 5—
7 days prior to surgery, regardless of the patient’s nutrition
status. Immunonutrition should be continued in the postop-
erative phase in malnourished patients for 5-7 days or until
patients are able to resume oral intake, covering >60% of
their requirements.' >0

Regarding the LOS, our study showed a reduction of
1 day (24 hours) in the immunonutrition group, even in a
fast-track program. A large number of investigations report
that LOS after arthroplasty can be reduced from 4-12 days
to 1-3 days, with no significant increase in the incidence of
complications when it is part of a fast-track program.?’ %’
At the same time, studies show that perioperative nutrition
can benefit the vast majority of patients submitted to hip or
knee arthroplasty, including the elderly ones.!®26-3

A systematic review and meta-analysis showed that pre-
operative low serum albumin level, total lymphocyte count,
or serum transferrin levels correlate with poor postoperative

outcomes and wound complications after TKA or THA.?!
Since these lab tests are markers of systemic inflammation
and do not correlate with nutrition status, the increase in
complications in these patients is most likely due to the
presence of severe systemic inflammation prior to surgery
rather than malnutrition. The improved clinical outcomes
after TKA or THA when immunonutrition is administered
preoperatively and postoperatively may be due to the down
regulation of systemic inflammation, which is supported
by our finding of a significantly lower CRP level in the
immunonutrition group compared with the control group
(Table 4). It is less likely that the improved clinical outcomes
are related to any changes in the patient’s nutrition status
with the immunonutrition supplementation.

Another finding in our study was the high prevalence
of elderly women (81.2%) and obesity by BMI (53.9%).
Remember that we did not use a validated tool to assess
nutrition status, although there was no difference in BMI
between the 2 groups. It is known that OA is more common
in obese women than in men, and the prevalence of OA
increases steeply with age.> With the aging of the popula-
tion, and the increase in obesity throughout the world, it
is anticipated that the burden of OA will become a major
problem for health systems globally.3>3*

Although there is an extensive literature on the rela-
tionship between the chronic inflammatory state of obese
patients and postoperative complications in orthopedic
surgery, there has been an increasing emphasis on medi-
cal comorbidities, often concomitant impaired immunity.>
Interestingly, there has been recent evidence that the co-
prevalence of micronutrient and protein deficiencies may be
paradoxically associated with increasing BMI1.3¢ A prospec-
tive study reported that obese TKA patients were 6.7 times
more likely to sustain a prosthetic joint infection, whereas
obese THA patients had a 4.2 times higher risk.’”*® Also,
obese patients have double the risk of developing surgical
site infections.?
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In our study, the CC in the control group was
significantly higher than that in the immunonutrition group
(38.6 £ 4.1 vs 37.6 £ 4.1; P < .001), but this finding does
not show us that the immunonutrition group had worse
anthropometric measures, since both groups had their
averages above the cutoff points validated for the Brazilian
population for normal muscle mass assessed by CC as
an anthropometric measure (men > 34 cm and women
> 33 cm).* In addition, both groups had a mean BMI in
the obesity range and were not significantly different. So,
we did not feel the differences in CC between the 2 study
groups significantly affected our findings or conclusions.

Therefore, the central principle of perioperative im-
munonutrition is to reduce complications, shorten the hos-
pital LOS, improve patient satisfaction (providing pain
relief and functional improvement), save costs, and promote
faster recovery, since OA is a very prevalent chronic comor-
bidity in the elderly population and a serious problem for
healthcare systems worldwide. ! 43

Our study has some limitations. First, this study was
retrospective, and, since it was not a double-blind study,
it could contribute to some form of bias. Therefore, the
integrity of the information in medical records was limited
regarding the outcomes of infectious and noninfectious
complications. The documentation was also limited in
reporting the use of immunosuppressants and other agents
that modify the metabolic response associated with lower
immunity and poor nutrition status. Second, we only control
the ONS intake preoperatively, and all patients ingested
>50% of the total daily volume, but not all patients
were able to ingest the entire volume of postoperative
supplements. Third, the previous comorbidities of the
elderly patients were not reported and could interfere with
the occurrence of postoperative complications. The last
limitation refers to the study design, as it is a historical
control (meaning the treatments were not carried out at the
same time) and other procedures in the care of these patients
may have been modified over time, changing the clinical out-
comes although both groups received the same treatment,
except for the specific ONS in the immunonutrition group.

Conclusion

In light of the increasing number of joint-replacement
surgeries, it is important to understand the effectiveness
of perioperative protocols used to improve postoperative
results and ensure quality of life to elderly patients. These
findings allow us to conclude that the use of perioperative
immunonutrition protocol in elderly patients undergoing
primary, elective THA and TKA, regardless of baseline
BMI, may shorten the postoperative LOS and reduce infec-
tious and noninfectious complications, the need for blood
transfusion, and acute-phase proteins.
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