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Abstract

Leg ulcers (LU) are one of the most frequent complications in individuals
with sickle cell disease (SCD). Old reports and unofficial documents found at
the Nutrition Outpatient Clinic in a reference center for hematological dis-
eases (NOC/RCHD) describe the use of oral supplement (OS) hypercaloric,
hyper protein and arginine-rich (OS/HHA) for the healing of leg ulcers. The
aim is to describe a rare case of a patient with sickle cell disease and leg ulcer
submitted a dietetics orientations and intervention with OS/HHA. A 31-year-old
male patient had been performing clinical treatment of sickle cell disease ge-
notype SS for eight years at the RCHD of Rio de Janeiro. He had a unilateral
ulcer on his right ankle for about six years, performing dressings by a Nursing
team. He started follow-up at the NOC, being classified as grade III malnutri-
tion. 13 nutrition consultations were performed during the study and 10 nu-
tritional intervention consultations were carried out offering an OS/HHA
containing 6 g/day of arginine, twice daily for 80 days. For ethical reasons, the
participant was informed about the case report, agreeing and signing the
consent form and the authorized image use term. Based on the analysis of
food intake during the intervention period, energy consumption was on av-
erage 2.706 Kcal, including OS/HHA. Leg ulcers were found with regular
margins and macerated in some areas, an ulcerated lesion with adherent and
purulent exudate with 80% adherent thickness and in large quantities on the
1** day of supplementation. After eighty days, the lesion had regular margins
and epithelial tissue, an ulcerative bed with 100% granulation, tissue and
scarce exudate, showing improvement in healing. The patient presented an
improvement in the nutritional status and leg ulcer healing. It is necessary to
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perform experimental research to corroborate or not the results observed in
this rare case report.
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1. Introduction

Leg ulcer (LU) is a secondary complication of sickle cell disease (SCD), usually
responsible for increased costs of health services, therapeutic processes or
long-term hospitalizations, often caused by the debilitating condition generated
to affected patients [1] [2] [3].

Worldwide estimates point to a prevalence of sickle leg ulcer around 27% in
Nigeria, 20% in Brazil and less than 1% in the Arabian Peninsula [4] [5] [6]. The
incidence of LU in individuals with SCD may be up to ten times higher than in
the general population [7]. These ulcers can occur between 10 - 30 years of age
and among adults, their incidence can increase from 23.4% between 18 - 40
years to 50% in adults over 40 years of age [3] [4] [8]. A recent Brazilian study
confirmed that LU is uncommon in children, generally affecting adults more
frequently [9].

Regarding the genotype, a cohort study identified the incidence of LU from
about 22% of individuals with homozygotic hemoglobin S (HbSS) and only 9%
with the HbSC genotype [10]. According to Soya et al. (2019), risk factors for the
development of LU in SCD are homozygotic hemoglobin S (HbSS), age over 20
years, male, hemoglobin rate below 6 g/L and deficiency of antithrombin [11].

LU may appear spontaneously, due to minor trauma or tissue hypoxia due to
constant vas occlusion and, appearing in the lower limbs, usually in the malleo-
lar region, where there is thin skin, scarcity of subcutaneous fat and low blood
flow [5] [12] [13] [14]. It is healing usually presents with a high recurrence rate,
responding worse to treatment than ulcers of other etiologies [5] [14] [15].

As described in the current literature, tissue repair of a wound needs nutrients
to promote healing, and the substrate is provided by the diet or the body itself [16].

Patients with the HbSS genotype are generally more predisposed to a higher
risk of low weight, possibly caused by the presence of a higher metabolism [17]
[18] [19]. Thus, the existence of a chronic wound could probably be another
contributing factor to increased energy expenditure [20] so nutritional interven-
tion should be considered as an adjuvant therapeutic measure for LU healing in
SCD [21] [22].

International intervention studies have signaled what would be the possible
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benefits of using nutritional supplements in chronic wounds, including LU in
SCD [21] [22]. Among the main nutrients used in supplementation to optimize,
healing would be protein-rich, RGD peptide matrix and arginine, a semi-essential
amino acid involved in the endothelial production of nitric oxide in blood ves-
sels [21] [22] [23] [24].

In Hemorio, old reports and unofficial documents found at the Nutrition
Outpatient Clinic describe the use of oral supplement hypercaloric, hyper-protein
and arginine-rich (OS/HHA) for the treatment and healing of LU in patients
with SCD. In these unofficial reports, the nutritionist observed that, after the in-
troduction of OS/HHA, the patients presented significant body mass gain and,
consequently, improvement in malnutrition. According to unofficial reports of
some patients, after using OS for some months, they showed improvement in
pain, increased appetite, improved healing process and greater willingness to
perform day-to-day tasks.

Considering what was described above, the importance of nutritional care of
adult patients with SCD and LU, and the limited availability of studies in this
area in Brazil, there was interest in describing a rare case report of a patient with
SCD and LU, accompanied by a multidisciplinary team of a reference center for
SCD, where nutritional interventions and hyper-protein and hyper-caloric sup-

plementation containing arginine were performed.

2. Case Report

The data were collected in the period from April to July 2017, from consultations
carried out by a multiprofessional team composed of hematologists, dermatolo-
gists, plastic surgeons, nursing and nutrition teams. All the professionals were
connected during the study period to the Arthur de Siqueira Cavalcanti Institute
of Hematology (Hemorio) outpatient clinic, located in the city of Rio de Janeiro,
which belongs to the state of Rio de Janeiro, Brazil.

There were 13 Nutrition consultations during the study period, among them
10 nutritional intervention consultations. The information was collected from
the unit’s medical records and from specific reports of the Nutrition in Hema-
tology team.

For ethical reasons, the patient was informed about the study and accepted to
participate in it by signing the Free and Informed Consent Term (FICT) and the
Image Use Authorization Term (IUAT). As this was a study linked to the Clini-
cal Nutrition Program of the State Institute of Hematology Arthur Siqueira Ca-
valcanti (Hemorio), it was analyzed and approved by the Hemorio Scientific
Committee in July 2018.

This is a male patient, 31 years of age, black race, possessing the first complete
degree and with a diagnosis of SCD at 3 months of age. He began treat-
ment/follow-up at the Hemorio at 23 years of age. Patient reported as main
complaint the presence of unilateral ankle ulcer for about 6 years.

During the study period (April to July 2017), besides being accompanied by
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the hematologist and the multiprofessional team, the patient performed hyper
transfusion periodically every 15 days or once a month according to the clinical
procedures in the hospital unit hemotherapy.

During consultations with the hematologist, the following medications were pre-
scribed: analgesic (Dipyrone), opioid (Codeine), non-steroidal anti-inflammatory
(Ibuprofen), antidepressant (Amitriptyline), proton pump inhibitor (Omepra-
zole) and folic acid. There were no reports of use of the Hydrea drug during the
study period.

The patient was constantly changing dressings in the Nursing Service for the
treatment of an ulcerated lesion in the right medial malleolus and also received
nutritional guidance in the Nutrition Outpatient Clinic, however, still without
the use of any type of nutritional supplementation, because there was no availa-
bility of nutritional supplements in the sector at that time.

In April 2017, the Hemorio Nutrition and Dietetics Service received an ano-
nymous donation of about 160 bottles of hyper-protein, hyper-caloric oral sup-
plement containing arginine (Table 1). These nutritional supplements were sent
to the Nutrition Outpatient Clinic for nutritional intervention to a patient who
at the time did not present renal and/or liver complications. The absence of
these two complications made the choice of this case possible.

From that, the monitoring was performed with the Nutrition team at the Nu-
trition and Dietetics Department of the Hemorio. In the first consultation (April
24, 2017) the general information necessary for the patient to receive the sup-
plementation was verified and anthropometric measures for monitoring the nu-
tritional status were performed.

In general, in all consultations, the nutritionist was observed through the
medical chart, follow-up with the multiprofessional team and laboratory tests.
Anthropometric measures and food consumption evaluation were also per-
formed, as well as nutritional guidelines and systematic monitoring of the pro-
posed nutritional supplement use, to identify the evolution of the patient’s nutri-
tional status.

To prepare the case report, information regarding consultation with the mul-
tiprofessional team, clinical data, nutritional intervention and nutritional sup-
plementation were collected from the patient’s hospital records.

During the study period, the following laboratory data were collected: he-
moglobin (g/dl), hematocrit (%), mean corpuscular volume (MCV), mean cor-
puscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHC), leukocytes (mil/mm?), lymphocytes (mil/mm®) neutrophils (mil/mm?)
and platelets (mil/mm?).

Anthropometric data were collected in the first, sixth and tenth consultations
following with the body reserves data, only available on these dates in the pa-
tient’s physical chart.

Body mass (BM) and height (H) were measured in the patient to follow the
evolution of the nutritional status during the use of nutritional supplementation.

The body mass index (BMI) was determined according to the Quetelet formula
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Table 1. Nutritional composition of the arginine-rich supplement offered by 80 days to a
patient with a sickle cell disease HbSS to aid in leg ulcer healing in Rio de Janeiro, Brazil,

2017.
Variable Amount per 200 ml %RDI
Energy
Total, Kcal 250 -
Proteins, % 30 -
Carbohydrates, % 45 -
Fats, % 25 -
Macronutrients
Proteins, g 20 40
Carbohydrates, g 28 -
Fats, g 7 -
Minerals
Calcium, mg 450 45
Iron, mg 6 43
Sodium, mg 100 -
Potassium, mg 300 -
Chlorine, mg 160 -
Phosphorus, mg 364 52
Magnesium, mg 84 32
Zinc, mg 9 128
Copper, mcg 1350 150
Manganese, mg 2.5 109
Fluoride, mg 0.38 10
Molybdenum, mcg 38 83
Selenium, mcg 64 188
Chromium, mcg 25 71
Iodine, mcg 50 38
Vitamins
Vitamin A, mcg RE 32 25
Carotenoides, mg 1.5 -
Vitamin D, mcg 2.6 52
Vitamin E (a-tocopherol), mg 38 380
Vitamin K, mcg 20 31
Thiamin, mg 0.56 47
Riboflavin, mg 1.27 97
Niacin, mg 6.8 42
Pantothenicacid, mg 2 40
Vitamin B, mg 1.3 100
Folicacid, mg 200 83
Vitamin B,,, mg 1.6 66
Biotin, mg 15 50
Vitamin C, mg 250 555
Choline, mg 138 25

Acronym: Recommended daily intake for adults (RDI).
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(BM/H?) and evaluated based on the cut points recommended by the World
Health Organization [25] [26] [27]. The mid-upper arm circumference (MUAC)
and triceps skinfold (TK) were also measured. The arm muscle area (AMA) was
calculated using the formula: AMA (cm) = {MUAC (cm) - [3.14 x (TK (mm) +
10)]} [28]. The percentage of adequacy of MUAC, TK and AMA were classified
according to Blackburn and Thornton [29].

All the data collected from the patient were typed, consolidated in Excel
Spreadsheet (Office Microsoft® 2010) and represented through tables and graphs.
Descriptive statistics (mean and standard deviation) were calculated for bio-
chemical and anthropometric indicators.

The evaluation of calorie and nutrient intake was performed through a record
of usual consumption (zero time, TZ) performed in the first Nutrition consulta-
tion in April and three 24-hour recalls, applied on non-consecutive days and
randomly during the eighty days of the study. At usual consumption (TZ), the
patient was guided to report in detail the food normally consumed, and infor-
mation was collected on the typology, quantities consumed (portion size), fre-
quency of consumption, number of daily meals, form of preparation and loca-
tion of meals. The patient was oriented to respond on the food and beverages
consumed throughout the previous day and the respective quantities, being re-
ported in the form of home measurements, separately, starting at breakfast until
dinner. The patient was also encouraged to report the consumption of snacks,
biscuits, sweets, soft drinks as well as the use of oil, salt and sugar for the prepa-
ration of meals.

In the food consumption analysis, the quality of the information collected was
checked and the conversion of food and beverages into grams and milliliters,
respectively, was performed. Three food composition tables [26] [30] [31] were
used to obtain the available amounts of calories and nutrients. In the case of in-
dustrialized foods, information from the product label itself was used.

In the evaluation of habitual consumption (TZ), the patient had four meals a
day (breakfast, lunch, snack and dinner) characterized by large spaces between
them. Among a total of 2871 calories consumed, the patient’s diet was hyper gly-
cidic, hyper proteinic and normolipidemic. Also, low consumption of fruits,
vegetables and greens were observed (4 times a week) as well as, there was a
predominance of the consumption of foods with high sodium content (133% of
the RDA), saturated fat (92% of the total fat) and simple carbohydrates (52% of
the total carbohydrates). Thus, specific nutritional guidelines for the SCD and
qualitative guidelines were given.

During the consultations with the nutritionist, the patient received qualitative
nutritional guidelines, such as: 1) increasing the consumption of fruits, vegeta-
bles and greens; 2) adding olive oil to the main meals to increase energy con-
sumption; 3) not skipping meals; 4) avoiding excessive consumption of ul-
tra-processed foods. The patient had already received qualitative guidelines in
nutritional consultations before the study and supplementation.

In addition to the nutritional guidelines and to promote healing, a specific
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oral supplement (OS) enriched with arginine was provided to the patient to be
consumed twice a day, for approximately three weeks (80 days). Each 200 ml
portion of the OS provides 250 kcal and 20 grams of protein, which corresponds
to 40% of the daily recommendation. Also, the OS provides vitamins and miner-
als involved in healing, in addition to folic acid and iron (Table 1). During the
study period, the patient had no renal and/or hepatic complications that made it
impossible for him to receive the supplementation rich in arginine.

From the food consumption data, the total energy value (TEV), macronu-
trients (carbohydrate, protein and lipid), arginine, the micronutrients most in-
volved in healing (vitamin A, vitamin C, vitamin E, selenium and zinc) and iron
were analyzed.

The energy requirement was calculated at the beginning of the study by mul-
tiplying the resting energy expenditure (Harris-Benedict equation) with a cor-
rection factor of 1.2 for physical activity and a stress factor of 1.1 [32] [33].

Daily carbohydrate and lipid requirements were calculated according to Die-
tary Reference Intakes (DRI’s), where carbohydrate intake should be 45% - 65%
and lipid intake should be 20% - 35% of total caloric value [34] [35].

Daily protein requirements were established for a bodyweight intake of 1.5
g/kg, and adjustments were based on The National Pressure Ulcer Advisory
Panel and European Pressure Ulcer Advisory Panel guidelines [36]. The recom-
mended doses for supplementation of arginine considering age and sex would be
around 4.5 to 9 g/day [21] [35] [37] [38].

The prevalence of adequate micronutrient intake was estimated by sex and age
group (Men; 31 - 50 years), using the Estimated Average Requirement (EAR)
method as a cutoff bridge, as proposed by the Institute of Medicine [39] [40].

Data on patient food consumption were consolidated in the Microsoft Ex-
cel® application, version 2010. Mean and standard deviation was calculated for
each nutrient separately, with percentages from 90% to 110% considered ade-

quate.

3. Comments

We present a rare case report of a patient with SCD and LU accompanied by a
multidisciplinary team of a reference center for SCD where nutritional interven-
tions and hyper-protein and hyper-caloric supplementation containing arginine
were performed.

The nutritional care of patients with SCD is essential, since these individuals
may present nutritional deficiencies that may impact their nutritional status in a
progressively and chronically [41] [42]. Secondary complications related to the
presence of sickle cell may contribute to the increase of metabolic and energetic
demand. Therefore, a nutritional intervention should be performed to reach in-
dividual needs and keep body mass within normal limits [43].

As previously mentioned, a multiprofessional assistance accompanied a 31-

year-old patient with Hb SS who had had leg ulcers on his right ankle for about 6
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years. It was observed that, when performing a nutritional intervention based on
nutritional guidelines and protein-calorie supplementation rich in arginine
(Table 1) for a period for 80 days, there was wound regression. At the end of the
80 days the nutritional supplement donated was over and one week later the pa-
tient reported that the ulcer opened again.

Laboratory Parameters

The laboratory and anthropometric characteristics of the patient before, during
and after the intervention with oral supplementation were compiled in Table 2.
Generally, patients with SCD and LU may exhibit low hemoglobin values and
relatively higher leukocyte and platelet counts compared to patients without LU
[44].

In this report, it was observed that serum hemoglobin, erythrocyte and hema-
tocrit levels in all stages of the study were significantly lower than the recom-
mended values, corroborating that observed in the current literature [11] [44].
The leukocyte and lymphocyte levels were high at all stages of the study, con-

firming our findings.

Table 2. Laboratory and anthropometric characteristics before, during and after the nu-
trition intervention and oral supplementation of an adult patient with sickle cell disease
Hb SS and leg ulcers in Rio de Janeiro, Brazil, 2017.

AD Baseline  During After Mean (+£SD) REF
Hemoglobin, g/dL 7.85 7.40 6.70 7.32 (£0.58) 12.8-17.8
ERYT, milhdes/mm? 2.53 2.48 2.17 2.39 (£0.20) 4.50 - 6.10
Hematocrit, % 22.5 22.5 18.9 21.30 (+2.08) 39-53
MCV, fl 88.8 90.9 87.0 88.90 (£1.95) 80 - 98
MCH, pg 31.0 299 30.8 30.57(%0.59) 25-32
MCHC, g/dl 35.0 329 35.5 34.47 (£1.38) 32-36
LEU, mil/mm? 20.200 24.900 25.500 23.53 (+2.90) 3.600 - 11.000
LYMP, mil/mm? 11.000 14.700 15.800 13.83 (+2.51) 1.000 - 4.500
NEU, mil/mm? 6.930 7.500 6.700 7.04 (£0.41) 1.500 - 7.000
PLA, mil/mm? 531 345 343 406.33 (+£107.97) 140 - 360
Weight, Kg 515 53.0 53.8 52.8 (+1.17) -
BMI, Kg/m2 16.4 16.9 17.2 16.8 (+0.37) 18.5 - 24.9
TCF, mm 4.0 6.0 6.0 5.3 (£1.15) 12.0
AC,cm 23.1 25.0 25.5 24.5 (£1.27) 319
AMC, cm 21.8 23.1 23.6 22.9 (£0.92) 27.9

Notes: Baseline: first-time referral where the nutritional supplement was prescribed in April 2017; During:
consult the query in one month in May 2017; After: refers to the last consultation with the use of the nutri-
tional supplement in July 2017. The results were published by automated machines with the optical reader.
For the calculation of the body mass was considered the height of 1.77m of the patient. Anthropometric
data were classified according to a reference to the World Health Organization (27), Frisancho (28) and
Reis and Blackburn (29). Acronyms: standard deviation (SD), laboratory reference (REF), erythrocytes
(ERYT), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular he-
moglobin concentration (MCHC), Lymphocytes (LYMP), Neutrophils (NEU), Leukocyte (LEU), Platelets
(PLA), body mass index (BMI), Tricipital cuff fold (TCF), Arm Circumference (AC), Arm Muscular Cir-
cumference (AMC).
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The patient’s serum platelet level was high before the intervention, but within
normal values during and after the nutritional intervention. In the SCD, elevated
platelet serum levels are usually related to the pathogenesis of vaso-occlusive
events and may not be directly associated with the occurrence of LU [4] [44]
[45] [46] [47] [48].

Patient s Nutritional Status

In adults with SCD, it is common to observe chronic malnutrition that can be
associated with osteopenia and evolve to sarcopenia when there is no interven-
tion in time [45] [46] [47] [48]. Regarding anthropometric measurements, it was
observed that before the nutritional intervention, the patient was classified with
grade III leanness and throughout the follow-up he obtained weight gain in body
mass (about 2.3 kg), increase in MUAC and AMA evolving to the condition of
thinness grade II.

Patients with SCD may present nutritional disorders caused by high metabolic
demand and protein turnover, endocrine dysfunction, low dietary intake, altered
metabolic pathways and nutrient malabsorption [41] [43] [49] [50].

Figure 1 shows the evolution of the adequacy of body reserves before, during
and after nutritional intervention with OS. It was observed that, after the intro-
duction of OS, the patient presented an improvement mainly in the muscle re-
serve, going from moderate to mild malnutrition. Despite this, he maintained
severe depletion of the fat reserve.

The scientific literature shows that there are three possible causes to explain
this event: 1) suppression of appetite for inflammatory mediators; 2) chronic
hemolysis would lead to changes in body composition, through a relative in-

crease in visceral fat-free mass and inflammation; 3) chronic inflammation

90

80

b —

T —

............. Baseline
mDuring

L1 R —
mA(fter

Adequancy %

30

20 e 3

Body Reservers

Figure 1. Evolution of the adequacy of body reserves before, during and after nutritional
intervention with oral supplementation in an adult of 31 years with sickle cell disease
HbSS and leg ulcer in Rio de Janeiro, Brazil, 2017. Notes: Baseline: first-time referral
where the nutritional supplement was prescribed in April 2017; During: consult the query
in one month in May 2017; After: refers to the last consultation with the use of the nutri-
tional supplement in July 2017. Adequacy data were obtained according to the classifica-
tion of Frisancho (28) and Reis & Blackburn (29). Acronyms: Tricipital cuff fold (TCF),
Arm Circumference (AC), Arm Muscular Circumference (AMC).
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would probably be associated with increased cytokines, such as tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (IL-6), which would inhibit leptin and
insulin, thus contributing to relative hypophagia, lower fat mass and thinness
[43].

In contrast, the inflammation reduction by a hyper protein diet in a study on
weaning in Berkeley models of sickle cell mice was associated with an improved
rate of weight gain, supporting the theory that relative hypophagia is related to
high inflammatory mediators [51].

Dietetic Consumption

The patient’s food consumption was evaluated quantitatively through four
24-hour recalls, one performed before intervention with OS (called zero time—
ZT) and another three during the 20°, 60° and 80° days with nutritional supple-
mentation. It was calculated about total calories, carbohydrate, protein and total
fats. The absolute values, means, standard deviations and recommendations are
represented in Table 3.

It was observed that at zero time (ZT) characterized by habitual consumption
before the OS prescription, calories (energy), protein and carbohydrates were
above the recommendations, while the adequacy of total dietary fat was below
the recommendation. During the nutritional intervention, the calories remained
high, but the protein and fat adequacy were within the recommendations for the
patient.

However, it is important to note that these observations were made through
general recommendations for healthy individuals. The patient with SCD and
chronic ulcer may have very high nutritional demands, and there is still a short-
age of studies that can evaluate the true caloric, protein and micronutrient
needs.

Hyacinth (2010) considers that the increased need for macronutrients for Hb

Table 3. Dietary intake of macronutrients on nutrition intervention and oral supplemen-
tation of an adult patient with sickle cell disease Hb SS and leg ulcers in Rio de Janeiro,
Brazil, 2017.

Daily Intake, units ZT 20 DWS 60DWS 80DWS Mean SD RCM
Energy, Kcal 2871 2550.6 2347.1 32215 2706.4 457.5 1912.4%
Protein, g/Kg 2.64 2.15 1.68 2.26 2.0 0.3 1.5%

Protein, % 18.9 17.4 14.78 14.48 15.6 1.6 10 - 35%
Carbohydrate, % 68.1 58 64.7 54.2 59.0 5.3 45 - 65>
Total Fat ,% 15.9 24.7 20.7 27.46 243 3.4 20 - 35%

Note: To adjust the percentage of protein, carbohydrate and total fat, the following percentages were used,
individually calculated for the patient: 17% for protein; 59% for carbohydrate and 25% for total fat. Mean,
SD and RCM were calculated for the three food recalls. Acronyms: usual intakes performed without the
prescription of supplementation, called zero time (ZD), 24-hour dietary recalls questionnaire (24 hDR):
Twenty days with supplementation (20 DWS); Sixty days with supplementation (60 DWS); Eighty days
with supplementation (80 DWS), Standard deviation (SD), Recommendation (RCM) of total energy value
calculated using the Harris-Benedict Equation (32), daily protein requirements based on the National Pres-
sure Ulcer Advisory Panel and European Pressure Ulcer Advisory Panel guidelines (36), acceptable macro-
nutrient distribution ranges (AMDR) for protein, carbohydrate and total fat (34).
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SS patients is possibly too high to be simply provided by the diet, as these pa-
tients usually suffer anorexia due to a general chronic malaise. But first, specific
dietary requirements for these patients should be established [52].

In general, proteins develop an important role in the whole healing process,
both in the inflammatory phase, through the proliferative phase to the remode-
ling phase, because they are used as substrate and as inflammatory mediators
(proteolytic enzymes, cytokines and neuropeptides) throughout the process. Al-
so, insufficient energetic input causes protein depletion, since the protein re-
serves function as an energetic source leading to the loss of lean mass [16].

Consumption of Micronutrients

The dietary intake of important micronutrients in healing, such as vitamin A,
vitamin C, vitamin E, selenium and zinc, in addition to iron and folic acid were
evaluated in Table 4. For comparison, the Estimated Average Requirement
(EAR), which is the Dietary Reference Intake (DRI) indicated to make a quantit-
ative estimate of the usual adequacy of a nutrient by a healthy individual or pop-
ulations [53] [54] [55], was used. Recommended Dietary Intake (RDA) is most
commonly used for individual dietary planning.

An increase in the suitability of all micronutrients, including iron, was ob-
served. The average iron consumption during the intervention period was about
22 mg per day and its suitability reached 373% according to EAR recommenda-
tions of 6 mg per day.

Patients with SCD present a tendency to iron overload, either through excess
iron released by constant hemolysis (increasing oxidative stress), or through
chronic transfusions in which these patients are usually submitted [56] [57].

In the cross-sectional study of Antwi-Boasiako ef al (2019), patients with

Table 4. Requirements, intake mean, standard deviation and adequacy intake for micro-
nutrients with estimated average requirement values established of an adult patient with
sickle cell disease and leg ulcers in Rio de Janeiro, Brazil, 2019.

Element EAR* RDA¥** 20DWS 60DWS 80DWS Mean SD
Vitamin A, ug 625 900 662 706 700 689.3 23.9
Vitamin C, mg 75 90 525 731.3 624.5 626.9 103.2
Vitamin E, mg 12 15 79 83.6 87.9 83.5 4.5
Folic Acid, pg 320 400 901.7 561.6 940.6 801.3 208.5

Iron, mg 6 8 22 20.5 24.7 22.4 2.1

Selenium, ug 45 55 294.8 186.9 198.5 226.7 59.2

Zinc, mg 9.4 11 34 23.6 26.9 28.2 53

Note: These calculations refer only to micronutrients from the diet. The patient performed transfusion ses-
sions periodically which could increase the body iron status. The micronutrients present in the table are
those that have a beneficial action in the wound healing process. Iron has been selected, especially to iden-
tify its quantitative dietary intake, since patients with sickle cell disease are advised to consume minimal
amounts of this micronutrient. The patient also used a folic acid supplement. Acronyms: Daily micronu-
trient intake was evaluated at 20, 60 and 80 days with supplementation (DWS); *Estimated Average Re-
quirements (EAR) and **Recommended Daily Allowance (RDA) (mg/day/ or pg/day) according to estab-
lished recommendation ranges (mg/day/ or ug/day) 31 - 50 years (39); Standard deviation (SD).
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HbSS had high plasma iron levels compared to controls, and may have been ex-
plained by the severe intravascular hemolysis observed in these patients [58].
Therefore, the supplement offered to the patient was not the most appropriate,
however, it was not possible to obtain an arginine-based supplement that could
be iron-free.

Evolution of UP

Figure 2 shows the clinical evolution of the LU before, during and after OS
consumption. According to the report of the Nursing team, in the first evalua-
tion without supplementation (ZT), the malleolar ulcer was found with regular
and macerated margins in some areas, and ulcerated lesion with 80% of thick
sphacel adhered and purulent exudate in large quantities.

On the 20th day of supplementation, the ulcer had adhered margins, an ulce-
rated lesion with 70% granulation tissue, and a moderate amount of purulent
exudate. On the 60th day, the ulcer showed a significant evolutionary improve-
ment with an apparent decrease in the lesion diameter. On the 80th day, the le-
sion already had regular margins and epithelialization tissue, an ulcerated lesion
with 100% granulation tissue, and scarce exudate, showing a significant im-

provement in the ulcer aspect.

Figure 2. Clinical evolution of leg ulcer during oral nutritional supplementation of an adult
patient with sickle cell disease HbSS in Rio de Janeiro, Brazil, 2017. Acronyms: Leg ulcer on
the first assessment day in the zero time (A) Twenty days leg ulcer with the use of supple-
mentation (B), Sixty-day leg ulcer with the use of nutritional supplementation (C), Leg ulcer
in eighty days with the use of supplementation (D).
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Additionally, the increased consumption of food sources of arginine, zinc, se-
lenium, vitamin A, vitamin C, vitamin E was also concomitant with the clinical
course and healing of the ulcer during the study period. Thus, these micronu-
trients may have contributed positively to the improvement of the ulcer picture
for several reasons.

Arginine and leg ulcer

The supplement used in this study has different characteristics such as the
presence of arginine. Arginine is a semi-essential amino acid in humans, abun-
dantly present in seafood, nuts, seeds, meats and soy protein isolate, so supple-
mentation in the diet of healthy adults is not necessary [59]. Despite the high
availability of arginine in the diet, the rate at which it is used or metabolized can
influence the bioavailability of this amino acid, which can lead to deficiency
conditions with possible clinical implications [60] [61] [62].

This reduction in the bioavailability of arginine has been reported in many
conditions of acute or chronic physiological stress [61] [63], where the main
mechanism seems to be the diversion of pathways for the production of other
inflammatory substances or excessive production of nitric oxide (NO) also as
part of an exacerbated inflammatory response [64] [65].

In diseases that are observed high rates of hemolysis, it is believed that the
consumption of arginine’s stocks by increased arginase activity occurs [66]. In
high concentrations, this enzyme reduces plasma arginine, which is the only
substrate of endothelial nitric oxide synthase, thus decreasing the NO produc-
tion. According to this state of NO deficiency, patients with SCD who present
higher rates of hemolysis tend to have more frequent complications related to
endothelial dysfunction, among them leg ulcers [66] [67].

Arginine is also important to promote protein synthesis, cell division, the re-
lease of growth hormone and stimulates the responsiveness of T cells, helping to
prevent infections [68] [69]. Also, as an important precursor to NO, it has been
proposed that arginine supplementation can help in wound healing, increasing
NO production [69] acting as an important vasodilator and attractive chemo of
monocytes, neutrophils and various cytokines (such as IL-1 and TGF-p) during
the acute phase of the wound healing process [70] [71].

An open multicenter study including 245 patients, analyzed the evolution of
pressure ulcers using the same supplement used in the present study. After nine
weeks of nutritional support, the mean pressure ulcer area reduced significantly.
Complete healing of the wound occurred after three and nine weeks in 7% and
20%, respectively [72]. In the multicenter, randomized, controlled and blind
study by Cereda et al [73], it was evaluated whether a hypercaloric, hyper pro-
tein oral supplement enriched with arginine, zinc and antioxidants, improves the
healing of pressure ulcers in 200 malnourished adult patients. It was observed
that, after 8 weeks of intervention with the OS, there was a significant reduction
in the ulcer area when compared to the controls.

Clinical interventions that take into account the use of arginine supplements

should be further studied to be applied in clinical practice, and that not only
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measures such as dressings and medications help in the treatment of ulcer.

Multiprofessional Tean? s Performance

LU is one of the most frequent complications of SCD, associated with
enormous physical and psychosocial discomfort, due to their chronicity and
considerable recurrence rate [5] [74]. Therefore, a multiprofessional approach is
needed that considers self-care practices, better treatment compliance and qual-
ity of life maintenance in patients with chronic ulcers.

In this case report, the management of patients with LU had the integrated
performance of a multiprofessional team of specialists in SCD and LU, and this
was essential for the provision of comprehensive care at the SCD. Generally, the
hematologist is responsible for coordinating, managing and providing direct
care to patients with SCD and LU [3]. Other health professionals, whether they
are doctors or not, support the demands generated by hematologists and their
patients.

The clinical nutritionist in a reference center for patients with SCD, is a pro-
fessional who provides matrix support to the hematologist doctor and to all
multiprofessional team. For the nutritionist, the great challenge in working in
hematology is to be recognized as a professional capable of dealing with all the
specificity of the SCD. The frequent demands always focus on changes in the
nutritional status, secondary complications of the disease and nutritional defi-
ciencies. In the case of LU, the diet should be prescribed in detail by an expe-
rienced nutritionist, since a positive nitrogen balance is essential for proper col-
lagen formation and healing improvement [3] [75].

Findings, Recommendations and Limitations of the Study

This case report had the possibility of demonstrating interesting results in the
use of nutritional supplements recommended for patients with SCD and LU.
Such findings could be further explored, tested and proven through the estab-
lishment of intervention and/or case-control research that could study a popula-
tion of patients with LU and the relationship with the use of hypercaloric and
hyper-protein nutritional supplements rich in arginine.

The limiting factors in this case report were: 1) supplementation that included
iron in the composition, which could cause iron overload; 2) unavailability of
some tests during follow-up and intervention with supplementation, such as fet-
al hemoglobin (FH), lactate dehydrogenase (LDH), erythrocyte sedimentation
rate, reticulocytes, ferritin, and iron; 3) the hospital received a donation of sup-
plements made by employees, former patients, patients’ relatives and anonym-
ous persons; however, during one period of the study, the stock of donations
ended and the patient was without the supplement, which consequently predis-
posed him to reopen the LU.

We did not see any side effects. What could happen is an increase in iron, but

laboratory data were not available.

4. Conclusions

Our results showed that the hyper protein and hypercaloric supplementation
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containing arginine acted in a positive way collaborating to the healing of the leg
ulcer, in the improvement of the nutritional state and especially in the muscular
reserve of the patient. During the follow-up, the increase in caloric consumption
was observed, as well as an increase in the consumption of micronutrients im-
portant for healing.

The main limitation of the study was the lack of supplements needed to main-
tain supplementation until complete ulcer healing. Unfortunately, the wound ex-
panded again after discontinuation of nutritional supplementation treatment.

Due to the complexity of the physiopathology of LU in SCD, it is essential to
have a multiprofessional team to provide integral care to the demands of the in-
dividual and optimize the treatment and healing of LU.

The clinical nutritionist performs the differentiated matrix support to the he-
matologist and the whole team. He has an important role to foster attitudes that
will lead the patient to follow an adequate diet, which benefits the healing
process and minimizes factors that act hindering this process.

Clinical trials using supplements rich in arginine could contribute to confirm
the potential for LU healing in individuals with SCD.
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