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Abstract

Background

With the global increase in total joint arthroplasty (TJA), including total hip arthroplasty (THA) and
total knee arthroplasty (TKA), there has been a parallel increase in complications. Optimising
modifiable risk factors preoperatively can limit the impact of postoperative complications.
Malnutrition is one such modifiable risk factor. With limited evidence regarding malnutrition in
patients undergoing TJAin South Africa, we sought to determine the prevalence of malnutrition in
patients presenting for TJA at a single institution in South Africa. The objectives of the study were
to determine the prevalence of malnutrition among patients presenting to a South African tertiary
institution for TJA, and to determine the relationship between malnutrition and comorbidities and
demographics.

Methods

We performed a retrospective review of 414 patients presenting for the first time to an arthroplasty
unit over a 15-month period. Patients presenting for primary TJA, revision TJA, and patients
presenting for fractured neck of femur (FNF) were included. Serological testing of albumin
< 35 g/L and/or low transferrin (< 2 g/L) were used to diagnose malnutrition. The relationship
between demographic data, comorbidities, presentation for type of TJA, and malnutrition were
evaluated.

Results

In total, 414 patients were included. The mean age was 61.1 + 10.95 years, and 75% (n = 311)
were female. Patients presenting for elective TJA composed 88% (n = 366) of the study
population, with 12% (n = 48) patients referred for FNF. The mean BMI was 33.3 * 8.15 kg/m?.
The prevalence of malnutrition was 11% (n = 47). Patients presenting for elective TJA had a
prevalence of malnutrition of 6% (n = 23), compared to patients presenting with FNF of 50%
(n = 24). Hypertension (45%, n = 18), HIV (19%, n = 9), diabetes mellitus (18%, n = 7), chronic
kidney disease (18%, n = 7) and inflammatory arthritis (15%, n = 6) were the most common
comorbidities in patients with malnutrition. Patients with malnutrition had a higher mean age
(p =0.024), lower mean haemoglobin (p < 0.001), lower mean BMI (p = 0.047) and a lower CD4
in HIV-positive patients (p = 0.031).

Conclusion

The prevalence of malnutrition of 11% in this cohort of South African patients presenting for
TJA is similar to published results from developed countries. There is a need for high-powered
prospective studies to determine the viability of routine preoperative nutritional testing or limit
testing of high-risk patients.

Level of evidence: Level 4

Keywords: malnutrition, total hip arthroplasty, total knee arthroplasty, preoperative optimisation

Introduction

Total joint arthroplasty (TJA) is one of the most successful surgical
procedures, with 95% survivorship for total hip arthroplasty
(THA) and total knee arthroplasty (TKA) at ten years." It has
been described as the gold standard surgical procedure for end-
stage degenerative joint disease of the hip and knee joints.? More
than 2 million primary TJAs were estimated to be performed
globally in 2011.3 According to various national joint registries,
the annual volume of THA ranges between 9 150 and 630 200,
and for TKA ranges between 8 290 and 911 300, with the United
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States of America (USA) reporting the highest volumes.2 With our
increasingly ageing population and a rise in obesity, the volume
of arthroplasty surgery has been increasing and is projected to
increase further in the future.23 Sloan et al. predicted the volume
of primary THA and TKA to rise 145% and 147%, respectively, by
2030.4

With increasing TJA volumes, there has been an associated
increase in complications such as periprosthetic joint infection
(PJI), the most common mode of failure following TJA.S PJl is a
devastating complication of TJA, with 1-2% of all primary TJAs
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developing PJI.156 Recently, the risk of revision surgery for PJI has
increased, and the incidence of PJI will increase as more TJAs are
performed worldwide, with a prediction of 60% of all revision surgery
being related to infection over the next decade.>”® The mortality
rate at three months following septic revision surgery for PJI is
2.5 times more than the mortality rate following aseptic revision
(p < 0.001) and continues to trend higher at one year through to
five years.® The overall mortality rate for patients requiring revision
surgery following PJI is 21.12% (THA) and 21.64% (TKA) at five
years, which is higher than many common malignancies.? 1

Not only is there a significant mortality rate associated with PJI,
the management of PJI is resource-intensive, placing a heavy
burden on the healthcare system, the patient and the surgeon.®
Patients with PJI have poor satisfaction rates, lower health-related
quality of life and do not achieve the same level of function as
equivalent matched populations.! It has been projected that by
2030 the annual cost of PJI will exceed $1.85 billion in the USA
alone.® Therefore, much energy has been expended pursuing
various strategies to prevent PJI in TJA, including preoperative,
intraoperative and postoperative methods."581.12

Preoperative optimisation strategies include identifying and
addressing patient-specific modifiable risk factors.''.'2 These
include active cutaneous or deep tissue infections, Staphylococcus
aureus colonisation, diabetes, obesity, smoking, alcohol,
malnutrition, and immunocompromise associated with diseases
such as HIV."1213

There has been a rising interest recently in assessing and
addressing the modifiable risk factor of malnutrition in patients
undergoing TJA."""417 Even in other surgical disciplines,
malnutrition has shown its value in predicting deleterious surgical
outcomes including delayed wound healing, persistent wound
drainage and PJI.""13-15.18.19

Broadly speaking, malnutrition has been defined as any nutritional
imbalance.? Malnutrition may not always be detected through
clinical signs and symptoms; therefore, laboratory measurements,
anthropometric data and scoring systems have been used as
surrogates."?' Laboratory parameters to assess malnutrition
include serum albumin < 35 g/L, transferrin < 2 g/L and/or
total lymphocyte count (TLC) < 1 500 cells/mm3.1520-22
Hypoalbuminaemia alone has found to be a significant independent
predictor of adverse outcomes in arthroplasty surgery, and
is reported as the strongest risk factor for complications post
TKA.13182223 |t has been suggested that all patients require
nutritional screening prior to TJA; however, there is no clear
consensus on how best to assess malnutrition.?°?22¢ Due to the
ease of evaluation, the laboratory markers of albumin, transferrin
and TLC have been recommended to evaluate nutritional status in
patients undergoing TJA.20-22

The prevalence of malnutrition in hospitalised patients has been
reported to range from 20-50%.!"-'425 Malnutrition in orthopaedic
patients has been reported to range between 8.5 and 39%,
including elective TJA patients.'*'” Some evidence has suggested
that in patients undergoing TKA, more than 50% have abnormal
nutrition parameters postoperatively.” Paradoxical malnutrition
may occur in obese patients with high caloric but poor nutritional
diets, with malnutrition identified in 42.9% of obese patients.?

The majority of studies assessing malnutrition in arthroplasty
patients derive information from developed countries, with little
evidence published from developing countries such as South
Africa.?® This is important to note as there are geographical
differences in the burden of disease which are associated with
malnutrition, such as the HIV pandemic, with more than two-thirds
of the global HIV population of 38 million arising from sub-Saharan
Africa.?’-2°
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To the authors’ current knowledge, there is limited evidence
available regarding the prevalence of malnutrition in patients
undergoing TJAin South Africa using the serum markers of albumin
and transferrin. The question remains whether it is beneficial
and financially viable to routinely use albumin and transferrin to
assess nutritional status of all patients undergoing TJA, as has
been suggested in the literature. Therefore, the aim of this study
is to determine the prevalence of malnutrition, using albumin and
transferrin, among patients undergoing TJA at a single institution
in South Africa. Secondary objectives were to determine whether
malnutrition in patients presenting for arthroplasty surgery is
related to comorbidities, demographic factors or type of surgery.

Methods

This retrospective study was conducted at Charlotte Maxeke
Johannesburg Academic Hospital (CMJAH), an academic
institution in Johannesburg, South Africa. This quaternary, referral
institution provides a service to patients within the city, the wider
province of Gauteng and neighbouring provinces. Ethical clearance
was obtained from the University of the Witwatersrand’s Human
Research Ethics Committee (Wits HREC) (Medical). The study
included 414 consecutive patients presenting to the Arthroplasty
Unit at CMJAH from 1 January 2020 to 31 March 2021 on their
initial presentation. The study included patients presenting with
fractured neck of femur (FNF), as well as primary elective THA and
TKA and revision THA and TKA for all causes.

All patients underwent a standardised admission examination as
per unit protocol. This admission protocol included clinical interview,
examination, radiological and serological special investigations.
The demographic data collected included sex (male or female),
age (in years), body mass index (BMI) (in kg/m?) and history of
comorbid conditions including diabetes mellitus, epilepsy, asthma,
chronic obstructive pulmonary disease (COPD), malignancy, renal
disease, rheumatoid arthritis (RA), tuberculosis (TB), hypertension,
and human immunodeficiency virus (HIV) infection.

All patients, irrespective of planned surgery, underwent the
same serological investigations. All serological testing of patients
was performed by the National Health Laboratory Service (NHLS)
in Johannesburg, South Africa, with standardised reference values
for each test. These tests included full blood count (FBC), urea and
electrolytes (UE), HIV serology (HIV-1/2 antigen/antibody enzyme-
linked immunosorbent assay [ELISA]), albumin and transferrin.

Malnutrition was defined as serum albumin less than or equal to
35 g/L and/or transferrin levels below 2 g/L.'5?! Patients presenting
for arthroplasty below 55 years of age were grouped as young
patients.?' All patients identified as HIV positive had a positive
recorded HIV ELISA result. HIV-positive patients with viral loads
lower than detectable limits were grouped as virally suppressed.
Patients with BMI > 30 kg/m? were classified as obese and
divided into type | (30-34.9 kg/m?), type Il (35-39.9 kg/m?) and
type Il (> 40 kg/m?), according to the World Health Organization
(WHO).% Patient comorbidities were identified and recorded using
a standardised admission form used by the arthroplasty unit for all
cases. Patients having undergone or planned for elective primary
TKA and THA, for any reason, were grouped together as ‘primary
TJA. Patients were grouped as ‘revision TJA when one or more
components were removed at revision surgery or were planned
for revision TJA. Patients who presented with trauma-related
intracapsular FNF were grouped as ‘FNF’. These three groups
were compared descriptively with one another.

Statistical analysis was performed using IBM SPSS (version
28). Continuous variables were reported as mean or median, and
categorical variables as number and percentages. The differences
in continuous variables were compared using unpaired t-test or the
Mann-Whitney U test. Multivariate logistic regression analysis was
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used to determine the association of malnutrition and categorical
variables. Categorical data were compared using the chi-squared
test or Fisher's exact test. The level of significance was set at
p <0.05.

Results

This study included 414 patients with a mean age of 61.1 + 11.0
years. In total, there were 103 (25%) male patients and 311 (75%)
female patients. The mean BMI was 33.3 kg/m?+ 8.15 kg/m?. The
mean haemoglobin was 13.1 g/dL *+ 1.85 g/dL, the mean albumin
was 43.3 g/L £ 7.65 g/L, and the mean transferrin was 2.6 g/L + 0.55
g/L. Overall there were 73 (18%) patients with no comorbidities,
184 (58%) patients with hypertension, 59 (14%) patients with HIV
infection, 53 (17%) patients with diabetes mellitus, and 35 (11%)
with inflammatory arthropathy. The patient demographic details,
type of surgeries and comorbidities are summarised in Table |.

Comparison of primary TJA, revision TJA and FNF
patients

There were 12% (n = 48) patients who were referred for FNF,
7% (n = 27) required revision TJA, with 82% (n = 339) of patients
needing elective primary TKA and THA. The mean age for primary
TJA was 60.7 £ 9.3 years, compared to revision TJA of 61 + 7.4
years and FNF of 65.8 + 7.4 years. All three surgical groups had
a higher population of female patients, with 77% females needing
primary TJA, 67% females needing revision TJA, and 69% females
presenting with FNF. The mean BMI for primary and revision TJA
was 35.7 + 8.2 kg/m?and 36.3 £ 7.3 kg/m?, respectively. The mean
haemoglobin was 13.9 + 1.8 g/dL for primary TJA, 13.2 £ 1.6 g/dL
for revision TJA, and 13.0 £ 1.9 g/dL for FNF. The mean albumin
was 43.7 £ 4.0 g/L for primary TJA, 44.1 + 4.6 g/L for revision TJA,

Table I: Patient characteristics and comorbidities according to surgical groups

and 39.6 £ 5.2 g/L for FNF. The mean transferrin was 2.7 £ 0.5 g/L
for primary TJA, 2.6 = 0.6 g/L for revision TJA, and 2.1 £ 0.5 g/L
for FNF (Table I).

Prevalence of malnutrition, hypoalbuminaemia and
low transferrin

Among primary TJA, revision TJA and FNF patients, there were
22 (5%) patients with serum albumin < 35 g/L, and 38 (9%)
patients with a transferrin level < 2 g/L. The overall prevalence
of malnutrition in all patients was 11% (n = 47, 95% confidence
interval [CI] 9-15%). The prevalence of malnutrition in patients
presenting for primary TJA and revision TJA was 6% (n = 21) and
7% (n = 2), respectively. The prevalence of malnutrition in patients
presenting with FNF was 50% (n = 24). Hypoalbuminaemia was
present in 5% (n = 22) of all patients, with 25% (n = 12) of patients
presenting with FNF having hypoalbuminaemia (Table /).

Comparison of patients with and without malnutrition

Patients identified as having malnutrition were compared to patients
without malnutrition. Patients with malnutrition had a higher mean
age of 64.4 years compared to patients without malnutrition of
60.6 years (p = 0.024). There was no significant difference in
HIV infection rate between the two groups (p = 0.425). Patients
with HIV infection within the malnutrition group had a significantly
lower mean CD4 count of 361 cells/uL compared to patients with
HIV infection without malnutrition of 629.9 cells/uL (p = 0.031).
The mean haemoglobin of 11.8 g/dL was lower among patients
with malnutrition, compared to patients without malnutrition with
haemoglobin of 13.6 g/dL (p < 0.001). Patients with malnutrition
had a lower mean BMI of 29.8 kg/m? compared to patients without
malnutrition of 33.6 kg/m? (p = 0.047) (Table II).

In patients without malnutrition, the most common comorbidities

Total 1° TJA? Revision TJA surgery FNF®

Total population n=414 82% (n = 339) 7% (n=27) 12% (n = 48)
Age in years (mean) 61.1+11.0 60.7 +£9.3 6174 65.8+7.4
Male 25% (n = 103) 23% (n=79) 33% (n=9) 31% (n = 15)
BMI¢ (mean) kg/m? 33.3+8.2 35.7+8.2 36.3+7.3 Not calculated
Hbd (mean) g/dL 13.1£1.9 13.9+1.8 13.2+1.6 13.0+£1.9
Albumin (mean) g/L 43377 43.7+3.4 441146 39.6+5.2
Transferrin (mean) g/L 2.6+0.6 27+05 2.6+0.6 21105
Malnutrition 1% (n = 47) 6% (n=21) 7% (n=2) 50% (n = 24)

(Cl 7-15%) (Cl4-9%) (Cl 2-22%) (Cl 36-64%)
Hypoalbuminaemia 6% (n=23) 3% (n=9) 7% (n=2) 25% (n=12)
Low transferrin 9% (n = 38) 6% (n=19) 7% (n=2) 35% (n=17)
HIVe positive 14% (n = 59) 14% (n = 48) 19% (n = 5) 13% (n = 6)
Hypertension 58% (n = 184) 62% (n = 162) 59% (n = 10) 31% (n=12)
Diabetes mellitus 17% (n = 53) 16% (n = 43) 18% (n=3) 18% (n=7)
Inflammatory disease 1% (n = 35) 12% (n = 31) 18% (n = 3) 3% (n=1)
Hypothyroidism 3% (n=11) 4% (n=11) 0 0
Renal disease 3% (n=11) 3% (n=7) 4% (n=1) 6% (n=3)
COPDf 3% (n=9) 1% (n=4) 7% (n=2) 6% (n=3)
Epilepsy 2% (n=8) 2% (n=8) 0 0
Malignancy 3% (n=38) 1% (n = 3) 0 13% (n=5)
Asthma 5% (n=15) 6% (n=15) 0 0
Pulmonary tuberculosis 1% (n =6) 2% (n=5) 0 2% (n=1)
No comorbidities 18% (n=73) 21% (n = 55) 12% (n = 2) 41% (n = 16)
Comorbidities not recorded 23% (n = 95) 22% (n = 76) 37% (n=10) 19% (n=9)

aprimary total joint arthroplasty; ® femoral neck fracture; ¢ body mass index; ¢ haemoglobin; ¢ human immunodeficiency virus; f chronic obstructive lung disease
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Table II: Comparison of patients with malnutrition versus non-malnutrition

Non-malnutrition Malnutrition p-value
Population 89% (n = 367) 11% (n = 47) -
Age (years) 61.6 (+ 10.7) 64.4 (£ 12.0) 0.024
Male 24% (n = 88) 32% (n=15) 0.236
BMI (mean) kg/m? 33.6 (£8.2) 29.8 (£6.2) 0.047
Haemoglobin (mean) g/dL 13.3 (£ 1.7) 11.8 (£ 2.1) <0.001
CD4 count cells/uL (mean) 629.9 (+ 348) 361.0 (+ 189.0) 0.031
HIV positive 14% (n = 50) 19% (n =9) 0.425
Hypertension 60% (n = 166) 45% (n=18) 0.75
Diabetes mellitus 17% (n = 46) 18% (n=7) 0.97
Inflammatory arthropathy 10% (n = 29) 15% (n = 6) 0.65
Hypothyroidism 4% (n=10) 3% (n=1) 0.87
Renal disease 1% (n = 4) 18% (n=7) <0.001
COPD 3% (n=8) 3% (n=1) 0.91
Malignancy 1% (n = 3) 13% (n =5) 0.001
Asthma 5% (n=13) 5% (n = 2) 0.92
Table IlI: Analysis of risk factors associated with malnutrition

Odds ratio 95% CI p-value
1° TJA 0.1 0.1-0.2 <0.001
Revision TJA surgery 0.6 0.1-2.7 0.504
FNF 14.9 7.4-30.2 <0.001
Age > 55 years 1.4 0.7-2.9 0.392
Male 1.5 0.8-2.9 0.236
BMI < 18.5 and > 40 kg/m? 0.7 0.2-2.2 0.574
Haemoglobin < 12 g/dL 3.9 21-74 <0.001
HIV not virally suppressed 3.2 0.3-40.3 0.342
CD4 count < 350 cells/uL 7.0 7.0-14 0.009
HIV positive 1.4 0.6-3.0 0.425
Hypertension 0.8 0.4-1.4 0.368
Diabetes mellitus 1.2 0.5-2.9 0.648
Inflammatory arthropathy 1.7 0.7-4.4 0.259
Hypothyroidism 0.8 0.1-6.2 0.811
Renal disease 15.9 4.5-56.6 <0.001
COPD 1.0 0.1-8.0 0.982
Malignancy 14.4 3.3-62.6 <0.001
Asthma 1.2 0.3-5.5 0.805
recorded were hypertension (60%, n = 166), diabetes mellitus Discussion

(17%, n = 46), HIV (14%, n = 50), and inflammatory arthropathy
(10%, n = 29). In those diagnosed with malnutrition, the commonest
comorbidities included hypertension (45%, n = 18), HIV (19%,
n = 9), diabetes mellitus (18%, n = 7), chronic kidney disease
(18%, n = 7), inflammatory arthritis (15%, n = 6), and history of
malignancy (13%, n = 5). The comparisons between patients with
malnutrition and no malnutrition are reported in Table II.

Odds ratios for risk factors of malnutrition

The odds ratios (ORs) of the risk factors for malnutrition can be
found summarised in Table Ill. The odds for malnutrition are as
follows: FNF (OR 14.9, p < 0.001), CD4 count < 350 cells/uL (OR
7.0, p = 0.009), haemoglobin < 12 g/dL (OR 3.9, p < 0.001), renal
disease (OR 15.9, p < 0.001), and malignancy (OR 14.4, p <0.001)
have higher ORs for malnutrition.

Almeida RP et al. SA Orthop J 2024;23(3)

In this retrospective review, the overall prevalence of malnutrition
in patients presenting for TJA at a single institution in South Africa
was 11%. Half the patients presenting with FNF were malnourished
according to the definition used. The prevalence of malnutrition in
patients undergoing primary TJA and revision TJA was 6% and
7%, respectively.

Van Tonder et al. described high malnutrition prevalence, and a
risk of malnutrition of 72.3% among adult patients in public hospitals
in an urban setting within South Africa, although laboratory markers
were not used in the assessment.?! This high prevalence is similar
to Blaauw et al. who reported 60.6% patients being admitted to
hospital being at risk of malnutrition.3? These studies did not use
laboratory markers and included all patients admitted to hospital,
not just orthopaedic patients. A wide range of 9-39% prevalence
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of malnutrition in orthopaedic patients has been documented in the
literature.™ The prevalence of malnutrition in the findings of this
study do fall within this documented broad range of malnutrition;
it should be noted that the broad range may be attributed to the
heterogenicity of the studies with different definitions and with
diverse assessment tools being utilised to determine malnutrition.

In orthopaedic surgery literature, malnutrition has been defined
using serological measurements of albumin (< 35 g/L) and/or low
transferrin (< 2 g/L) and/or TLC (< 1 500 cells/mm?).20-22 Huang et
al.,, in a retrospective review of 2 161 patients requiring elective
primary TJA, defined malnutrition as albumin (< 35 g/L) and/or low
transferrin (< 2 g/L).?2 They subsequently reported a prevalence of
malnutrition of 8.5%. Since it is known that albumin and transferrin
are negative acute phase reactants, when trauma is excluded
(patients with FNFs) from this study population, the prevalence of
malnutrition in this study using the same definition reduces to 6%,
which is comparable to the 8.5% reported by Huang et al.'

It is important to note that albumin is a non-specific indicator of
malnutrition; however, it does aid in assessing risk for postoperative
complications in the absence of causes of acute phase reaction.
Blevins et al. reported that serum albumin levels had the highest
specificity and highest predictive value for the development of PJI
when compared to platelets, white blood cells, haemoglobin and
BMI." It has been reported that hypoalbuminaemia is a significant
predictor of complications in TJA, and a more significant risk
factor for postoperative complications than obesity.'3143 With
the increased risk of postoperative complications in patients with
malnutrition, specifically hypoalbuminaemia, an increase in the
cost of 90 days total care for TJA has been found.*® Rudasill et
al. reported that hypoalbuminaemia is associated with significantly
increased healthcare costs, with hypoalbuminaemia associated
with 16.2% increase in costs. Alternatively, each 1.0 g/dL increase
in preoperative serum albumin level was subsequently associated
with 14.9% reduction in costs.3®

Hypoalbuminaemia has, in isolation, previously been recognised
as a surrogate marker for malnutrition. In a retrospective review
of 49 603 patients by Bohl et al. using the American College of
Surgeons National Surgical Quality Improvement Project (NSQIP)
database, hypoalbuminaemia was identified in 4% of cases.
Fryhofer et al., in a retrospective review of 65 023 patients using the
same NSQIP database over the period of 2010 to 2016, reported
4.2% and 4.3% for TKA and THA, respectively.” These findings
are comparable to this study in a South African context in which
we showed an overall prevalence of hypoalbuminaemia of 6%.
Rao et al. retrospectively reviewed 819 cases of primary TJA and
reported hypoalbuminaemia of 2.6 % and low transferrin of 5.6 %,
which is again is similar to the results of patients requiring primary
TJA in this study with a prevalence of 3% for hypoalbuminaemia
and 6% low transferrin.?* Despite the comparison of developing
and developed world populations, with differences in population
sizes and geographical locations, the prevalence of malnutrition
and hypoalbuminaemia remain interestingly comparable.

It has been suggested that identifying patients with malnutrition
may benefit from preoperative optimisation in preventing
postoperative complications in orthopaedic surgery.'#1922 Johnson
et al. found that hypoalbuminaemia could be reversed with protein
supplementation.’® This highlights the importance of identifying the
modifiable risk factor of malnutrition and optimising patients prior
to TJA.

In this study, patients presenting for surgery for FNFs had
a prevalence of hypoalbuminaemia of 25%. This is similar to
hypoalbuminaemia in orthopaedic trauma patients admitted to a
regional hospital in rural South Africa reported by Maimin et al. of
29%.?6 There were also similarities between the two studies with
regard to mean albumin of 37 g/L (+ 5.6), and mean haemoglobin
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12.8 g/dL (£ 0.1), compared to this study in patients presenting
with FNF with albumin of 39.6 g/L, and haemoglobin of 13.0 g/dL
(x2.1).

It has been reported that arthroplasty surgery is effective and
safe to perform in the presence of HIV infection, as the complication
rate remains acceptable, provided patients are receiving treatment
and are virally suppressed.? There is limited published evidence
on HIV and malnutrition in orthopaedic surgery. In our study, there
was a higher percentage of patients with malnutrition having
HIV infection compared to patients without malnutrition, but this
was not found to be statistically significant. HIV as a risk factor
for malnutrition was found to have an OR of 1.4 (95% CI 0.6-3.0)
in this cohort of patients, which is comparable to the OR of 1.87
(95% CI 0.94-3.72) reported by Maimin et al., although there are
notable differences between the studies, such as population size,
geographic location of a rural population and higher HIV infection
of 24.4%. This study showed that a seven-fold increased likelihood
of malnutrition exists in an HIV-infected patient with CD4+ count
lower than 350 cells/uL. The relationship of decreased albumin
and reduced CD4 count has been noted in other studies evaluating
nutrition in HIV-infected patients, and it has been suggested that
decreased albumin may be due to the pathophysiologic processes
involved in the depletion of CD4 cells.3840

Haemoglobin < 12 g/dL was found to have an OR 0f 3.9 (p <0.001)
with malnutrition. This is in keeping with previous publications that
malnutrition is associated with anaemia.'®*' Frangos et al. reported
similar results in a study including 392 patients, that patients with
anaemia were more significantly malnourished and had lower
albumin and transferrin levels.4' In their study, low albumin was
associated with anaemia and was independent from iron and
vitamin deficiencies and inflammatory status.*' Inadequate protein
intake in malnutrition may be responsible for reduced haemoglobin,
albumin and transferrin.*! Therefore, in patients with haemoglobin
less than 12 g/dL, the cause of anaemia should be assessed as
well as the nutritional status with the use of laboratory markers
such as albumin and transferrin.

There are limitations to consider with respect to the study. Albumin
and transferrin are just two elements used in the assessment of
malnutrition; however, they have been identified in the literature
as independent risk factors for postoperative complications in
arthroplasty surgery.™ TLC is another serological marker used to
evaluate malnutrition; however, due to the retrospective nature
of the study these markers were not included as they were not
available.?? Transferrin and albumin levels, while not a gold
standard for the definition of malnutrition, are also negative acute
phase reactants and may be unreliable in the setting of trauma,
infection or stress.'®% In addition to being negative acute phase
reactants, transferrin and albumin are affected by renal disease,
liver failure and iron status.#?43 These factors need to be considered
when interpreting results.

Conclusion

Universally, there’s a lack of consensus over the definition of
malnutrition and the best screening methods to use, and current
literature is not clear on which patients to screen for malnutrition prior
to TJA. The prevalence of malnutrition using serological markers
in patients undergoing TJA is similar to previous publications.
This study highlighted the highest risk of malnutrition in patients
presenting with FNF, HIV infection with CD4 < 350 cells/uL,
anaemia, renal disease and history of malignancy. Serological
assessment of malnutrition should be targeted at these groups,
with nutritional optimisation where possible before TJA to mitigate
the risk of complications. Future high-powered prospective studies
are necessary to determine the financial feasibility of assessing
these nutritional markers in all patients undergoing TJA, and
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whether interventions targeting malnutrition diagnosed using these
markers can result in improved clinical outcomes.
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