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Is total lymphocyte count related to nutritional
markers in hospitalized older adults?
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ABSTRACT - Background — Older patients are commonly malnourished during hospital stay, and a high prevalence of malnutrition is found in hospitalized
patients aged more than 65 years. Objective — To investigate whether total lymphocyte count is related to other nutritional markers in hospitalized
older adults. Methods — Hospitalized older adults (N=131) were recruited for a cross-sectional study. Their nutritional status was assessed by the
Nutritional Risk Screening (NRS), anthropometry, and total lymphocyte count. The statistical analyses included the chi-square test, Fisher’s exact
test, and Mann-Whitney test. Spearman’s linear correlation coefficient determined whether total lymphocyte count was correlated with the nutritional
markers. Multiple linear regression determined the parameters associated with lymphocyte count. The significance level was set at 5%. Results — Ac-
cording to the NRS, 41.2% of the patients were at nutritional risk, and 36% had mild or moderate depletion according to total lymphocyte count.
Total lymphocyte count was weakly correlated with mid-upper arm circumference (r=0.20507); triceps skinfold thickness (r=0.29036), and length of
hospital stay (r=-0.21518). Total lymphocyte count in different NRS categories differed significantly: older adults who were not at nutritional risk had
higher mean and median total lymphocyte count (P=0.0245). Multiple regression analysis showed that higher lymphocyte counts were associated with
higher triceps skinfold thicknesses and no nutritional risk according to the NRS. Conclusion — Total lymphocyte count was correlated with mid-upper
arm circumference, triceps skinfold thickness, and nutritional risk according to the NRS. In multiple regression the combined factors that remained
associated with lymphocyte count were NRS and triceps skinfold thickness. Therefore, total lymphocyte count may be considered a nutritional marker.
Other studies should confirm these findings.
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INTRODUCTION

Older patients are commonly malnourished during hospital
stay®, and a high prevalence of malnutrition is found in hos-
pitalized patients aged more than 65 years'?. Therefore, the
use of nutritional screening instruments®? is critical given the
prevalence of malnutrition and/or nutritional risk in hospitalized
older adults®,

In a recent prospective study, Calvo et al., 2012, found that
77% of hospitalized older adults were at risk of malnutrition or
malnourished according to the mini-nutritional assessment, and
that low serum albumin, cholesterol, and vitamins A and D were
associated with malnutrition or risk of malnutrition®. Another
recent study found better agreement between the calf circumfer-
ence and body mass index of older adults®. Nutritional risk has
been found to increase progressively in older adults compared
with younger adults!"®. There is no gold standard for assessing
the nutritional status of older adults, thus the use of many nutri-
tional indicators is necessary to diagnose their nutritional status
more accurately and establish an optimal nutritional intervention
strategy!17,

This study aimed to investigate whether total lymphocyte count
(TLC) is associated with other nutritional markers in hospitalized
older adults.
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METHODS

Characteristics and type of study, cases, and ethics

This cross-sectional study was conducted in a surgery unit of
a general university hospital. A total of 131 older patients were
recruited after approval of the local Research Ethics Committee.

Inclusion and exclusion criteria

The study inclusion criteria were age >60 years!?, no terminal
disease, nutritional assessment in the first 48 hours of hospital stay,
and complete nutritional status information recorded the in medi-
cal records of the institution. Patients who had been hospitalized
exclusively for clinical investigations or tests, for chemotherapy,
radiotherapy, or hemodialysis, patients with inflammatory, im-
munological, and allergic diseases, infections, fever, sepsis, taking
corticosteroids, or patients with incomplete nutritional status
information in the medical records were excluded.

Data collection and study variables

The following variables were collected from the medical records:
gender, age, length of hospital stay, death, Nutritional Risk Screen-
ing (NRS), and anthropometric data, namely body mass index
(BMI), calf circumference (CC), mid-upper arm circumference
(MUACQ), triceps skinfold thickness (TST), mid-upper arm muscle
circumference (MUAMC), and total lymphocyte count (TLC).
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Nutritional Risk Screening (NRS)

Nutritional risk was assessed by the NRS, a method proposed
and validated by the European Society for Clinical Nutrition and
Metabolism (ESPEN)!%!D) The NRS takes into account recent
weight loss, body mass index, low food intake, and disease severity,
and classifies patients according to the final score: score > 3 indicates
nutritional risk and score < 3 indicates no nutritional risk(*!,

Anthropometry

The anthropometric variables were measured using the standard
procedures and classified according to the cut-off points established
by the pertinent literature. BMI was classified as recommended
by Lipschitz (1994)%, who defines the following cut-off points
for older adults: underweight when BM1<22; normal weight when
22<BMI<27, and overweight when BMI>27. Calf circumference
was classified as recommended by the World Health Organiza-
tion (WHO)®. The body composition indicators mid-upper arm
circumference, triceps skinfold thickness, and mid-upper arm
muscle circumference were classified as recommended by Frisancho
(1990)” and Burr & Phillips (1984)@.

Total lymphocyte count (TLC)
TLC was classified as recommended by Blackburn et al.)
as follows: mild depletion when 1200<TLC<2000 cells/mm?;

moderate depletion when 800<TLC<1199 cells/mm?; and severe
depletion when TLC<800 cells/mm?.

Statistical analysis

The patients were characterized by descriptive analysis with
tables of frequency for the categorical variables and measures of
position and dispersion for the continuous variables. The chi-square
test or Fisher’s exact test when necessary verified associations or
compared proportions. The Mann-Whitney test compared continu-
ous or ordinal measures between the groups. Finally, Spearman’s
linear correlation coefficient investigated the correlation between
TLC and the nutritional indicators®. Multiple linear regression
determined the parameters associated with lymphocyte count®29,
The significance level was set at 5% for all tests.

RESULTS

Table 1 shows the general description of the study variables.
The patients had a mean age of 68.7£6.9 years, most were male
(65.65%), 41.22% of the sample was at nutritional risk according to
the NRS, and 33.33% had low BMI. Calf circumference and TLC
were low in 26.71% and 20.61% of the sample, respectively. The
mean length of hospital stay was 10.4£9.3 days. Table 1 also shows
the means for the anthropometric variables and TLC.

TABLE 1. General description of the categorical and numerical variables (N=131)

Categorical variables N %
Gender Female 45 34.35
Male 86 65.65
Nutritional Risk Screening At risk 54 41.22
No risk 77 58.78
Total lymphocyte count <800 cel/mm? 27 20.61
800-1199 cel/mm’ 21 16.03
>1200 cel/mm’* 83 63.36
Body mass index Overweight 33 25.58
Normal weight 53 41.09
Underweight 43 33.33
Calf circumference <31 cm 35 26.72
>3] cm 96 73.28
Death No 122 93.13
Yes 9 6.87
Numerical variables N X +SD Median
Age (years) 131 68.7 + 6.9 67.0
Length of hospital stay (days) 131 104 +9.3 8.0
Body mass index (kg/m?) 129 24.3 + 4.7 23.9
Mid-upper arm circumference (cm) 131 282 + 4.1 27.5
Triceps skinfold thickness (mm) 131 17.8 + 9.3 16.0
Mid-upper arm muscle circumference (mm) 131 228.5 + 36.9 226.0
Calf circumference (cm) 131 33.3 + 4.0 33.0
Total lymphocyte count (cell/mm?) 131 1528.9 = 786.4 1520.0
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Table 2 shows Spearman’s linear correlation coefficient analyses,
which found that TLC was weakly correlated with mid-upper arm
circumference (r=0.20507), triceps skinfold thickness (r=0.29036),
and length of hospital stay (r=-0.21518). Length of hospital stay
decreased as TLC increased. However, TLC increased with mid-
upper arm circumference and triceps skinfold thickness. TLC was
not correlated with calf circumference.

TABLE 2. Correlation between total lymphocyte count and the study
indicators

Indicators Coefficient (r) P-value N
TLC vs length of hospital stay  -0.21518 0.0136 131
TLC vs age -0.08249 0.3489 131
TLC vs body mass index 0.13500 0.1272 129
TLC vs mid-upper arm 0.20507 00188 131
circumference

TLC vs triceps skinfold 0.29036 0.0008 131
thickness

TLC vs mid-upper arm muscle -0.02702 0.7594 131
circumference

TLC vs calf circumference 0.08708 0.3227 131

The TLC of patients at nutritional risk also differed significantly
from the TLC of patients not at nutritional risk according to the
NRS. Older adults not at nutritional risk had higher mean and
median TLC (P=0.0245). On the other hand, the TLC of patients
in different categories of calf circumference and body mass index
did not differ significantly (P=0.6716 and P=0.1077, respectively)
(data not tabulated).

Individuals in different calf circumference categories (<31 cm
and >31 cm) had significantly different nutritional risk (£<0.0001)
and body mass index (P<0.0001). Seventy-one percent of patients
with calf circumference <31 cm were at nutritional risk according to
the NRS (data not tabulated). The most common diseases found in
the study sample were neoplasms (65.65%), digestive tract diseases
(27.5%), and renal diseases (6.9%).

Nutritional risk (NRS) and anthropometric parameters (BMI,
MUAC, TST, MUAMC, and CC) were assessed together by a mul-
tiple linear regression model with stepwise selection. The response
variable (lymphocytes) was rank-transformed because it did not
have normal distribution. Table 3 shows the factors that, together,
remained associated with lymphocyte count, namely nutritional risk
and TST. Higher TST and absence of nutritional risk according to
the NRS were associated with higher lymphocyte counts.

TABLE 3. Results of multiple linear regression analysis with stepwise
selection

Variables Category Beta* EP ** P-value R?""=0.0934
NRS No risk vs  10.088  6.71 0.0207

At risk
TST 0.985 0.36_ 0.0065

NRS: Nutritional Risk Screening; TST: Triceps Skinfold Thickness. * Beta: estimate or
angular coefficient (slope) value in the regression line. ** EP: standard error beta. ### R*:
determination coefficient. The response variable was rank-transformed because of the absence
of normal distribution.

DISCUSSION

It is important to bear in mind that this study involved hos-
pitalized patients from a surgery unit. Dudrick, 2011®, found
that older surgical patients have higher morbidity and mortality,
and higher rates of malnutrition and functional disorders than
younger surgical patients.

The initial intent of the present study was to investigate
whether TLC was related to anthropometric indicators and nu-
tritional risk according to the NRS. None of the study variables
differed between patients of the three TLC categories (based
on the cut-off points). However, the numerical TLC values of
patients in different categories of nutritional risk (P=0.0245),
mid-upper arm circumference (P=0.0188), and triceps skinfold
thickness (P=0.0008) differed significantly. The objective of the
present study was based on the difficulty of assessing bedridden
patients or patients who cannot be weighed due to locomotion
problems. Hence, the study investigated the possibility of using
TLC along with other nutritional indicators to assess the patients’
nutritional status.

Other authors have already investigated the use of TLC
and its relationship with the nutritional status of older adults.
A study in Japan? investigated whether TLC could be associ-
ated with other nutritional markers, such as anthropometry, the
mini nutritional assessment, serum albumin, and cholesterol.
Kuzuya et al."? found that TLC (based on the cut-off point for
depletion) was not associated with serum albumin, cholesterol,
mini nutritional assessment, and anthropometry. These authors
also found a negative correlation between TLC and age, but no
correlation between TLC and nutritional markers'?. Other stu-
dies!" also investigated TLC and serum albumin as markers of
malnutrition in older adults aged more than sixty years with hip
fractures, and found that both TLC and serum albumin behave
as accurate and inexpensive clinical markers of malnutrition in
such patients™.

The mini nutritional assessment is another widely used indica-
tor for detecting malnutrition in older patients. This instrument
has been considered by many authors as a useful and effective
detector of nutritional risk®*!'®). Other instruments, such as the
Malnutrition Universal Screening Tool (MUST) have also been
considered effective and valid'®. Another recent study® reported
that calf circumference was a better predictor of emerging care
need in older adults than body mass index. The authors concluded
that more studies are needed on anthropometry, especially calf
circumference in older adult care®.

A study® of older adults investigated the relationship be-
tween anthropometric indicators and mortality, and found that
mid-upper arm circumference was a better indicator than body
mass index in older patients®?. Mid-upper arm circumference was
more strongly associated with mortality than body mass index
or calf circumference®. Another study®” found that mid-upper
arm circumference and calf circumference can predict the health
status and risk of mortality of institutionalized older adults more
effectively.

Given changes in nutritional status, the differences between
the various indicators used for nutritional diagnosis®6%1617.21.24)
and the peculiarities of older adults, new studies are needed on
the nutritional status of hospitalized older surgical patients, and
on continuous and routine nutritional status monitoring.
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CONCLUSION

Although the different cut-off point-based categories of TLC
were not associated with body mass index and calf circumference,
TLC was significantly correlated with mid-upper arm circumfer-
ence, triceps skinfold thickness, and nutritional risk according to the
NRS in hospitalized older surgical patients. In multiple regression,
the combined factors that remained associated with lymphocyte
count were nutritional risk and triceps skinfold thickness. Therefore,
TLC may be considered a nutritional marker. Other studies should
confirm these findings.

ACKNOWLEDGMENTS

The authors thank the Hospital and Maternity Hospital Celso
Pierro and the Pontifical Catholic University of Campinas — SP —
Brazil for making this study possible.

Authors’ contributions

Leandro-Merhi VA conceived and designed the study, performed
the statistical analyses, and wrote and reviewed the manuscript. Braz
VN collected and tabulated data and participated in manuscript
writing. Aquino JLB participated in manuscript writing and review.

Leandro-Merhi VA, Braz VN, Aquino JLB. A contagem de linfocitos totais apresenta alguma relagdo com marcadores nutricionais em idosos hospitali-
zados? Arq Gastroenterol. 2017,54(1):79-82.
RESUMO - Contexto — Durante a hospitalizagao ¢ comum que pacientes idosos se encontrem desnutridos, sendo observada alta prevaléncia de pacientes

idosos hospitalizados acima de 65 anos de idade. Objetivo — Investigar se a contagem de linfocitos totais apresenta alguma associagdo com outros
marcadores nutricionais em pacientes idosos hospitalizados. Métodos — Pacientes idosos hospitalizados (N=131) foram recrutados em um estudo
transversal. Investigou-se o estado nutricional por meio do Nutritional Risk Screening (NRS), antropometria e a contagem de linfocitos totais. A
analise estatistica foi realizada com os testes Qui-quadrado, Fischer e Mann-Whitney. Aplicou-se o coeficiente de correlagao linear de Spearman para
se investigar a presenga de correlagao entre a CLT e os marcadores nutricionais e para avaliagdo dos parametros associados a contagem de linfocitos
foi utilizada a analise de regressao linear multipla, com nivel de significancia de 5%. Resultados — O NRS mostrou 41,2% de pacientes com risco nutri-
cional e 36% dos pacientes encontravam-se com deplegio leve ou moderada na contagem de linfocitos totais. Houve correlagio significativa, de fraca
intensidade, entre a contagem de linfocitos totais e a circunferéncia de brago (r=0,20507); a prega cutanea triciptal (r=0,29036) e o tempo de internagao
(r=-0,21518). Verificou-se ainda diferenca significativa na comparagdo da contagem de linfocitos totais com as categorias de risco nutricional pelo
NRS; a contagem de linfocitos totais foi maior, em média ou mediana, entre os idosos que ndo apresentaram risco nutricional pelo NRS (P=0,0245).
A analise de regressao multipla mostrou que a maior contagem de linfocitos foi associada a valores maiores de prega cutanea triciptal e a classificagao
de sem risco nutricional pelo NRS. Conclusio — A contagem de linfocitos totais apresentou associagdo com a circunferéncia de brago, com a prega
cutanea triciptal e com o NRS, podendo ser considerada como um marcador nutricional. Na regressao, os fatores que, em conjunto, mantiveram-se
associados a contagem de linfocitos foram o NRS e a prega cutanea triciptal. Outras investigagdes devem ser realizadas para confirmar estes achados.

DESCRITORES - Nutri¢ao do Idoso. Contagem de linfocitos. Avaliagao nutricional.
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