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Abstract: malnutrition worsens the course of the main disease and requires early diagnosis. We
were aiming to identify the prevalence of malnutrition and to elicit the most effective nutritional
screening tool for malnutrition in children with epidermolysis bullosa. A cross-sectional study for
prevalence and suitable nutritional screening tool for malnutrition of 26 patients of age 2 to 18 years
with mean age 8,65+3,86 were carried out. There were 14 females (53.8%) and 12 males (46.2%).
Anthropometric data, medical and nutrition history were obtained. The following nutritional screen-
ing tools were studied: PYMS, STAMP, STRONGFkids, and we calculated the degree of malnutrition
with online calculator PediTools, taking into account Z-score of anthropometric indicators. We eval-
uated the validity of these screening tools by calculating the sensitivity and specificity alongside
their accuracy with the 2x2 table using MEDCALC statistical software. According to clinical man-
ifestation, there were 11 (42.3%) children with severe malnutrition, 7 (26.9%) with moderate and 8
(30.8%) without malnutrition. Using different nutritional screening tools we found the following: on
STRONGkids, 14 (53.9%) had low risk, 3 (11.5%) - moderate risk, 9 (34.6%) - high risk of malnu-
trition, sensitivity was 66.67%, specificity - 100%, accuracy — 76.92%. On STAMP we found, with
5(19.2%) low risk, 7 (26.9%) - moderate risk, 14 (53.9%) - severe risk, sensitivity was 100%, spec-
ificity — 62.5%, accuracy — 88.46%. On PYMS, there were 11 (42.3%) with low risk and 8 (30.8%)
with moderate risk, 7 (26.9%) with severe risk; sensitivity was 83.33%, specificity - 100 %, accura-
cy — 88.46%. We did not find a good nutritional tool for screening of malnutrition in patients with
epidermolysis bullosa. But PYMS have shown more efficiency in comparison with STRONGkids and
STAMP because it includes evaluation of BMI which makes it possible to evaluate whether the body
mass is insufficient or normal.
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Introduction Marta Gambra-Arzoz et al estimated in a study
In hospitalized patients, malnutrition is a sig- with 282 hospitalized children with different pa-
nificant yet hidden problem that can determine thology that the prevalence of acute and chron-
the disease outcome, hence the need for nutrition- ic malnutrition is 13.7% and 7.4% respectively
al screening tools and proper nutritional care as (Gambra-Arzoz et al., 2020).
nutritional involvement is directly related to the Other recent studies estimated 12-24% as mal-
severity of the associated clinical complication. nourished in hospitalized children (Shaughnessy
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& Kirkland, 2016). Also, Rasmussen et al mea-
sured nutritional risk in a hospital and elicited
that 20%-50% of hospitalized patients are under-
nourished and a larger number of these patients
are undernourished on admission and for the rest
malnutrition developed during the hospital stay
(Rasmussen, Holst & Kondrup, 2010; Bharadwaj
etal., 2016).

Epidermolysis bullosa (EB) is a group of in-
herited rare genetic dermatoses characterized by
mucocutaneous fragility and blister formation,
often triggered by minimal skin friction. The
main types of EB are EB simplex, junctional,
dystrophic and Kindler (Bardhan et al., 2020).

EB can be inherited as autosomal dominant or
recessive with varying degrees of severity rang-
ing from mild to fatal. The major symptoms of
any type of EB include scars, hair loss and de-
formities of extremities, fragile skin with blisters
generalized or localized on the skin and muco-
sa. It also involves extracutaneous complications
such as esophageal strictures, squamous cell skin
cancer, constipation, malnutrition, gastroesopha-
geal reflux disease, anemia etc. (Mariath, Santin,
Schuler-Faccini & Kiszewski, 2020).

Nutritional deficiency can develop from effects
of extracutaneous involvement and increased
burden on the body metabolism and immune
system complication the disease itself creating a
vicious cycle of complications. Also, extracuta-
neous blistering and narrowing of the esophagus
will decrease food intake and further decrease the
available nutrient for the highly stressed body.
All these factors contribute to the development of
malnutrition in EB patients (Zidorio et al., 2015).

Nutritional screening tools are important to
identify the risk of malnutrition on admission but
there are several nutritional screening tools (NST)
and the question remains, how does one choose
from this pool of available nutritional screening
tools being that each tool has been designed with
different goals and application process?

Some papers in the literature identified
STRONGkids as an easy-to-use nutritional
screening tool for hospitalized patients (Hulst,
Zwart, Hop, & Joosten, 2010; Joosten & Hulst,
2014; Durakbasa, Fettahoglu, Bayar, Mutus &
Okur, 2014), however, STRONGkids showed
low efficiency in identifying the risk of malnutri-
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tion in some diseases (da Cruz Gouveia, Tassita-
no & da Silva, 2018). Hence, the need for elicit-
ing the most effective tool for identifying the risk
of malnutrition in diseases like EB.

According to the European Society of Paren-
teral and Enteral Nutrition (  ESPEN), the use
of NST can help with early recognition prevent-
ing further deterioration in hospitalized patients
thereby reducing their hospital cost and stay time
(Hartman, Shamir, Hecht & Koletzko, 2012; Wo-
noputri, Djais & Rosalina, 2014).

The available NST for pediatric patients in-
clude:

1. Nutritional Risk Score (NRS)

2. Pediatric Nutritional Risk Score (PNRS)

3. Screening Tool for the Assessment of Malnu-
trition in Pediatrics (STAMP)

Subjective Global Nutritional Assessment
(SGNA)

Pediatric Yorkhill Malnutrition Score (PYMS)
Screening Tool for Risk Of impaired Nutri-
tional Status and Growth (STRONGKids)
Aim

The aim of our study was to identify the prev-
alence of malnutrition in EB patients among dif-
ferent age groups and to elicit the most effective
Nutritional Screening Tool for the predicting of
malnutrition in children with EB.

Materials and Methods

Patients

A cross-sectional study for prevalence and
suitable nutritional screening tool for malnutri-
tion of 26 EB patients of age 2 to 18 years was
carried out at the EB cabinet in Ukrainian Nation-
al Children’s Specialized Hospital «OKHMAT-
DYT».

For this research, we compared the efficiency
of STRONGkids, STAMP, PYMS in predicting
the risk of malnutrition.

Data collection

Patients’ general data parameters were collect-
ed and they include the date of birth, age, sex, an-
thropometric parameters included height, weight,
body mass index (BMI), recent and unintentional
weight loss, gastrointestinal complaints.

Reference Standard

We compared the results of the selected Nu-
tritional screening tools to the anthropometric
Z-scores of these EB patients. We obtained each
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Patient’s Z-score using the online calculator Ped-
iTools which allowed us to calculate weight,
height and BMI, as well as exact percentile and
Z-score based on the Center for Disease Control
growth charts.

It is widely accepted that the normal nutrition-
al value of Z-score is above -2.0 SD; moderately
malnourished if Z-score of two anthropometric
parameters (BMI, or weight for age, or weight
for height (WFH), or height for age) are between
-3.0 and -2 SD; severely malnourished if Z-score
is below -3.0 SD or edema (Bouma, 2017).

Screening Tool for Risk of Impaired

Nutritional Status and Growth (STRONGkids)

STRONGKids is a nutritional screening tool
designed to identify the risk of malnutrition and
was developed according to the ESPEN guide-
lines. (Huysentruyt et al., 2013). It comprises of
four questions on subjective clinical assessment,
high-risk disease, feeding characteristics, weight
loss or poor weight gain. Each question is scored
1-2 points with a maximum total score of 5 points.
Adding all scores assesses the total risk of malnu-
trition. High risk malnutrition is recorded when
total risk = 4-5 points, moderate risk =1-3 points,
low risk=0 point.

Screening Tool for the Assessment of

Malnutrition in Pediatrics (STAMP)

A team from Royal Manchester Children’s
Hospital and the University of Ulster, the lead in-
vestigator being Helen McCarthy, Lecturer and
Honorary Pediatric Dietitian, developed STAMP
(www.stampscreeningtool.org). It consists of
3 elements: Diagnosis with nutritional implica-
tions, Nutritional intake and Child’s measure-
ment (height and weight). For this purpose, we
used the centile quick reference table according
to the Center for Disease Control. The total score
was labeled as high risk when total risk >4 points,
medium risk =2-3 points, low risk = 0-1 points.

Pediatrics Yorkhill Malnutrition Score

(PYMS)

PYMS was created in Glasgow according to
a national standard set that identified the impor-
tance of screening for malnutrition in patients
over 1 year old. It consists of 4 questions: about
recent weight loss, reducing food intake, possible
affection of nutrition due to recent hospitalization
and estimation of BMI in children. The high risk
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Table 1. The Demographics characteristics of
the patients with EB

Patient characteristics Total (n=26)
Age (years) 8.65+3.86
Sex frequency
Female 14 (53.8%)
Male 12 (46.2%)
Types of EB

Simplex 7 (26.9%)
Junctional 2 (7.7%)
Dystrophic 17 (65.4%)

of malnutrition is determined when the total risk
1s > 2 points.

Statistical analysis

We analyzed all data using Microsoft Excel.
The results are presented as the mean and stan-
dard deviation (M£SD). The test for normality of
distribution of the sample was carried out by the
Kolmogorov-Smirnov test.

We evaluated the validity of PYMS, STAMP,
STONGKkids, by calculating the sensitivity and
specificity alongside their accuracy with the 2x2
table using MEDCALC statistical software. Con-
fidence interval (CI 95%) was determined sepa-
rately for each of these parameters. P-value less
than 0.05 was considered statistically significant.

Results

We analyzed a total of 26 patients suffering
from EB. The patients aged between 2 to 18
years with mean age 8.65+3.86. Most patients
(65.4%) had the dystrophic type of EB (Table 1).
69.2% of EB patients had chronic protein-energy
malnutrition of moderate and severe degree and
only 30.8% were with normal nutritional status
(fig. 1). Most of the children with DEB suffered

Fig. 1. Distribution of the patients with EB due
to severity of malnutrition

Severe; 42,30% M Normal;

30,80%
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Fig. 2. Distribution of malnutrition severity in
children with different types of EB

from severe malnutrition, while most children
with EBS had normal nutritional status (fig. 2).
All patients with EB suffered from different
gastrointestinal disorders such as dental prob-
lems, chewing pain, constipation, dysphagia,
feeling of fullness when eating, nausea and vom-
iting. We noticed that 62.5% of children with
normal nutritional status, 85.7% with moderate
malnutrition, and 90.9% with severe malnutrition
had dental problems. Group differences are not
statistically significant, p=0.278, but it is clear
that the number of patients with dental prob-
lems increases with declining nutritional status.
Only 37.5 % of children without malnutrition
and 42.8% with moderate degree noted constipa-
tion in comparison with 72.7% who had severe
malnutrition. Group differences are not statisti-
cally significant, p=0.249, but as in the previous
case, the number of patients with constipation
increases with worsening of malnutrition. 57.1%
of patients with moderate malnutrition noted

Table 2. Prevalence of gastrointestinal
complaints in EB patients with different severity
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problems with swallowing (dysphagia) and only
18.2% of patients with severe malnutrition had a
similar symptom. In our view, children with se-
vere malnutrition do not complaint very often on
dysphagia due to the predominant use of liquid
food in this group (most of the patients in this
group had dilatation of esophagus due to steno-
sis) in contrast to 57.1% of patients with mod-
erate malnutrition who eat solid and liquid food
and subjectively complaining about problems
with swallowing. All described data are present-
ed in Table 2.

Evaluation of STAMP, PYMS AND

STRONGKids tools in EB patients

Using different nutritional screening tools, we
found the following:

On STRONGKkids, 14 (53.9%) had low risk,
3 (11.5%) - moderate risk, 9 (34.6%) - high risk,
sensitivity was 66.67%, specificity - 100%, accu-
racy — 76.92%.

On STAMP we found, with 5 (19.2%) low
risk, 7 (26.9%) - moderate risk, 14

(53.9%) - severe risk, sensitivity was 100%,
specificity - 62.50%, accuracy - 88.46%.

On PYMS, there were 11 (42.3%) with low
risk and 8(30.8%) moderate risk, 7 (26.9%) with
severe risk, sensitivity was 83.33%, specificity -
100 %, accuracy - 88.46%.

These variables are shown in Table 3.

With the 2x2 table using MEDCALC statis-
tical software we calculated the validity that is
shown in Table 4.

We did not find a good nutritional tool for
screening malnutrition in EB patients. Sensitivity
for STAMP and PYMS were 100% and 83.33%
respectively.

We found more efficiency with PYMS being

of malnutrition - ) e k
the most efficient in the prediction of malnutri-
DEGREE SEVERITY tion in EB patients in comparison with STRON-
COMPLAINTS O18 ML Gkids, which showed 66.67% sensitivity.
Normal | Moderate | Severe
Dental problems 62.5% | 85.7% | 90.9% Table 3. The results of nutrition screening tools
Chewing problems | 37.5% | 57.1% | 54.5% in EB patients
Constipation 37.5% 42.8% | 72.7% NST| STAMP | STRONGkids PYMS
Dysphagia 25.0% 57.1% 18.2% Risk
Get full quickly 12.5% 28.6% 27.3% Low 5(19.2%) |14 (53.9%) 11 (42.3%)
Nausea 25.0% 0% 18.2% | |Moderate |7 (26.9%) |3 (11.5%) |8 (30.8%)
Vomiting 12.5% 0% 0% Severe 14 (53.9%) | 9 (34.6%) 7 (26.9%)

Ukrainian scientific medical youth journal, 2022, Issue 1 (128)
http://mmj nmuofficial.com

107


http://mmj.nmuofficial.com
https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/

UKkrainian Scientific Medical Youth Journal
Issue 1(128), 2022
Creative Commons «Attribution» 4.0

ISSN 1996-353X
ISSN 2311-6951

Table 4. Evaluation of STAMP, PYMS AND STRONGEkids tools in EB patients

Index Screening tools
STAMP STRONGkids PYMS

Sensitivity, 100.00 % 66.67 % 83.33 %

95% CI, % 81.47-100.00 40.99-86,66 58.58-96.42

Specificity, 62.50 % 100.00 % 100.00 %

95% CI, % 24.49-91.48 63.06-100.00 63.06-100.00 %

Accuracy, 88.46 % 76.92 % 88.46 %

95% CI, % 69.85-97.55 56.35-91.03 69.85-97.55 %
Discussion ids was superior to STAMP in terms of validity
Most works in literature recommended because STAMP over-diagnosed the number of

STRONGkids as a more efficient nutritional
screening tool for patients with chronic diseases
(Huysentruyt et al., 2013; Durakbasa.ct al., 2014;
Lara-Pompa et al., 2020), but with a focus on EB
patients, STRONGEkids was very inefficient. This
is because EB is not included in the disease list
for calculating STRONGKkids. Also, STRONGk-
ids focuses on disease symptoms occurring in the
last 1-3 days and a few weeks to months, which
does not favor patients with chronic diseases oc-
curring for years like in EB.

Undernutrition is classically subdivided into
acute undernutrition (defined by the World Health
Organization (WHO) as the weight for height
[WFH] <-2 SD) and chronic undernutrition (de-
fined by the WHO as height for age [HFA] <-2
SD).

Koen Huysentruyt et al were the first to validate
the use of the STRONGEkids by nurses as an easy-
to-use rapid nutritional screening tool for hospital-
ized patients. In their study with the Belgian pop-
ulation of hospitalized children they found a good
correlation of STRONGkids with acute malnutri-
tion, but not with chronic undernutrition. (Huysen-
truyt et al., 2013). This means that STRONGkids
has a poor correlation with chronic undernutrition,
which further reinforces our result.

Lama More RA et al studied nutritional
screening tools for hospitalized pediatric patients
in Spain and they tried to validate STAMP for
nutritional screening (Lama More et al., 2012).
They concluded that STAMP is a simple and use-
ful tool for nutritional screening, avoiding the
need to assess all patients on admission in order
to identify those under nutritional risk.

Rebecca Ling et al compared STAMP with
STRONGEkids and concluded that STRONGKk-

children with nutritional risk and STRONGkids
had a closer correlation to the nutritional status
but this does not apply to patients with EB and it
further reiterates the fact that each screening tool
has been designed with different goals (Rebecca,
Victoria Hedges & Peter, 2011).

In our study, STRONGkids under-diagnosed
the number of children with nutritional risk.
STRONGkids found 53.9% of the patients as low
risk, 11.5% as moderate risk, and 34.6% as high
risk and this does not correlate with the nutri-
tional status recorded by Z-score as 42.3% with
severe malnutrition, 26.9% moderate, and 30.8%
with normal malnutrition

PYMS-assessed nutritional risk showed the
closest correlation with Malnutrition status in
accordance to Z-score and this was also con-
firmed by the high results of 83.33% Sensitivity,
100% specificity, 88.46% accuracy followed by
STAMP which showed 100% sensitivity, 62.50%
specificity, 88.46% accuracy.

STRONGEKids did not show a strong correla-
tion to the standard nutritional status.

There is no universally accepted nutritional
screening tool for predicting the risk of malnu-
trition but this is mainly due to the lack of a uni-
versally accepted definition for malnutrition. EB
is a rare genetic disease but the need to identify
malnutrition and the risk of malnutrition cannot
be overemphasized as this determines the effec-
tiveness of its management.

Malnutrition is associated with many out-
comes including longer hospital stay, increase
morbidity and mortality and increase cost of dis-
ease management.

There are six nutritional screening tools for
hospitalized pediatric patients and all six can
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identify the risk of malnutrition but not accurate
in all diseases and for this reason we compared
the efficiency amongst STAMP, PYMS, and
STRONGKids.

Against the popular notion in the literature
that STRONGkids can be the most effective
tool for identifying the risk of malnutrition, we
found PYMS to be the most sensitive followed
by STAMP.

Epidermolysis Bullosa is a chronic lifetime
disease, therefore, a screening tool that focuses
on eliciting acute symptoms will not be effective
as seen with STRONGKids.

Nutritional screening should be conducted on
admission and on regular follow-up assessment
during admission (Joosten & Hulst, 2014).

Conclusions

In conclusion, 69.2% of EB patients are suf-
fering from chronic protein-energy malnutrition
moderate or severe degree. We do not have a gold
standard nutritional tool for effective identifica-
tion of malnutrition in EB patients, but PYMS
and STAMP have shown a positive correlation
with reference nutritional status while STRON-
Gkids is poorly efficient for EB patients.

Recommendation

We recommend that PYMS and STAMP nutri-
tional screening tools be studied in a larger EB
population as they show a more prospective re-
sult for calculating the risk of malnutrition in
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EB patients. Taking into consideration the partic-
ularities of the disease in our patients, it would
probably be better to develop a specific nutrition-
al screening tool for EB patients, which would
take into account the most common gastrointesti-
nal complications that affect the development of
malnutrition.
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E¢exTuBHICTH CKPMHIHTOBHX ONUTYBAJBHUKIB JJIS1 AIaTHOCTUKHM MaJIbHYTPHUILIl
y Aiteii i3 OyJIb03HUM emiiepMoIi3oM
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lep>xaBHa nikapus Kinrcrona, Kinrcron, SImaiika
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AHoTanis. binKkoBo-eHepreTHuHa HEAOCTATHICTh (MAJIbHYTPHIIISl) MOTIpIIy€e epedir 0CHOBHOTO
3aXBOPIOBaHHS, TOMY MOTpeOy€e paHHBOI AIarHOCTUKUA. METOI0 HAIIOTO JOCIIKEHHS OyJI0 BCTaHO-
BUTH YacTOTy OiKoBO-eHepreTudHoi HenoctatHocTi (BEH) y miteit 13 OynbO3HHM emifgepMoiizoM
(BE) Ta mocniautu epeKTUBHICTh CKPUHIHTOBUX OINUTYBAJbHUKIB JJIi BU3HAYEHHS ii PU3HKIB BU-
HUKHEHHs. Byn0 mpoBeneHO OTHOMOMEHTHE JOCIIIKeHHS, B IKOMY Opaji y4acTh 26 MHali€eHTIB 3
BE Bikom Big 2 no 18 pokiB (cepeaniit Bik 8,65+3,86 p.). Cepen narmientiB Oyno 14 (53,8%) miBuar
Ta 12 (46,2%) xnonuis. ITanienTam Oys0 NIpoBeIeHO aHTPOIIOMETPIIO Ta OLIHEHO HYTPUTUBHUIM CTa-
tyc. Jns BusHaueHHst pusuky po3Butky BEH Oynu BuKopucTaHI Taki CKPUHIHTOBI ONUTYBAJIbHUKHU:
PYMS, STAMP, STRONGkids. Ctynins Tsxkocti BEH Bu3Hauanu, BpaxoBytoun Z-KpuTepiit aHTpo-
MIOMETPUYHUX [TOKA3HHUKIB, 32 JIOOMOT010 OHJIalH KayibKynstopa PediTools. Mu ouinunu BaniaHICTh
CKPUHIHTOBUX OINUTYBAJIbHUKIB, BU3HAUYUBIIM Yy TJIUBICTh, CHEIU(IUYHICT Ta TOYHICTH 32 JOIOMO-
roro Tabnuui 2x2 cratuctuyHoro nporpamuoro 3atdesnedenss MEDCALC. Cepen oO6cTexxeHux na-
uienTiB i3 BE tsoxky BEH Oyno niarnoctoBanoy 11 (42,3 %), BEH nmomipHoi BaxkocTi —y 7 (26,9 %),
a B 8 (30,8 %) niteit o3nak BEH ne Oyno BusiBiieHo. 3a pesyasraramu onutyBaibHnka STRONGkids
14 (53,9%) niteit manu HU3bKUH pusuk po3Butky BEH, 3 (11,5%) niteit Manu nmoMmipHHUM pU3UK
ta 9 (34,6%) niteit — BUCOKHMI pU3MK, YyTIUBICTh cKiana 66,67%, cneuudiunicts — 100 %, Tou-
HICTb — 76,92%. 3a pe3ynpratamu onutyBaibHuka STAMP mu BusiBun y 5 (19,2%) niteit Huzpkuit
pusuk BEH, y 7 (26,9%) — nomipuuii pusuk, y 14 (53,9%) — Bucokuil pusuk, 4yIUBICTh CKJlajia
100%, crerudiunicts — 62,5%, TouHicTh — 88,46%. 3a pe3ynpraramu onuTyBanbHuka PYMS Gyro
11 (42,3%) nitedt 3 Hu3zpkuM pusukoMm bEH, 8 (30,8%) 3 momipHum pusukoM, 7 (26.9%) 3 BUCOKUM
pusukoM; 9y TuBicTh — 83,33 %, cnenudiunicts — 100 %, TounicTs — 88,46 %. Mu He 3HANILIH 1/1e-
aJIbHOTO CKPUHIHTOBOTO ONUTYBaJIbHUKA JJIs BU3HaYeHHsS pu3uKy po3Butky BEH y nanienris i3 Oy-
Ib03HUM eninepmoitizoMm. Ane PYMS nokasas 6inbiy edextuBHicTh y nopiBHsaHHI 3 STRONGKkids
ta STAMP, ockunbku BiH BKIItodae oiiHKy IMT, 1110 1a€ 3Mory onocepeakoBaHo CyIUTH PO HYTpH-
TUBHHUH CTaH JUTHUHHU.

KurouoBi ci1oBa: Oynb0o3HUH €MiIepMoITi3, OIlIHKA XapyyBaHHs, CTaH XapuyBaHHsI, MaJIbHYTPHIILs,
nesiaTpis.
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