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SUMMARY

Introduction Cystic fibrosis (CF) is a multisystemic autosomal recessive disease most frequently recog-
nized by characteristic respiratory and/or digestive manifestations. Exceptionally rare, as is the case with
the infant we are presenting, the initial sign of the disease can be nutritional deficiency dermatitis (NDD).
Case Outline A three-month-old male infant of young and healthy non-consanguineous parents, born at
term after the first uneventful pregnancy, was hospitalized due to atopic dermatitis (AD)-like skin changes,
failure to thrive and normochromic anemia (Hb 60 g/L). As exclusively breast-fed, failure to thrive was
attributed to hypogalactia and skin changes to nutritional allergy, so that, besides exclusion of cow’s
milk protein and other highly allergenic foods in mother’s diet, hypoallergenic milk formula was added
to the child’s diet. However, dietetic measures were without effect, and the child was re-hospitalized
at age 4.5 months, this time in the condition of severe malnutrition with hypoproteinemic edemas,
extensive dermatitis, moderate hepatosplenomegaly and recurrent normochromic anemia (Hb 57 g/L).
After plasma-free erythrocyte transfusion, correction of hypoalbuminemia and two-week parenteral and
semi-elementary nutrition resulted in gradual recovery of the child, also including the resolution of skin
changes. Having in mind the clinical course of the disease, as well as the response to applied therapeutic
measures, CF was suspected as the cause of the child’s problems, which was also confirmed by a high
level of sweat chlorine (92 mmol/L) and DNA analysis (AF508/AF508).

Conclusion Our experience indicates that NDD, as the initial manifestation of CF, should be also kept in

mind in differential diagnosis of the infant’s AD-like changes.
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INTRODUCTION

Cystic fibrosis (CF) is an autosomal recessive
disease of multisystemic and progressive char-
acter [1-3]. It is primarily seen in people of
Caucasian origin (1:2000-3000), while in other
population groups it is considerably or excep-
tionally rare [1-6]. The basic disease involves
mutations in the cystic fibrosis transmembrane
conductance regulator (CFTR) gene located on
the long arm of the chromosome 7 (7q31.2) [7,
8]. There are over 1500 discovered different
mutations in this gene that encodes synthesis
of the CFRT protein responsible for chloride
ion transport at the luminal cell membrane
of the respiratory, digestive, reproductive and
cutaneous epithelium [2, 8, 9]. The absence,
deficit or structural and functional abnormali-
ties of the CFRT protein leads to mucus hy-
perviscosity of the respiratory, digestive and
reproductive systems, and malabsorption of
chlorine and sodium in sweat glands [2, 8-11].
Accordingly, clinical features of CF patients are
predominantly characterized by respiratory, di-
gestive and reproductive disorders, as well as
tendency to dehydration under condition of the

increased sweating [1-6, 8, 9]. The classic form
of the disease is manifested by characteristic
digestive and/or respiratory disorders, so it is
diagnosed before completed 18 years of age in
97%-98% of cases, out of which about 70% is
diagnosed during the first two years of birth
[6, 12]. In rarer cases, particularly those with
milder mutations, the disease can have atypi-
cal onset or a milder course, so it remains un-
recognized on time or is discovered under the
features of some complications [6, 13]. Excep-
tionally rare, such as is the case of the infant we
are presenting, the disease can be manifested by
nutritional deficiency dermatitis (NDD) as its
initial manifestation [13-17].

CASE REPORT

A 3-month male infant was hospitalized in
October 2009 due to dermatitis manifested
on the cheek area, perineum, extremities and
trunk, with failure to thrive and normochro-
mic (Hb 69 g/L) (Figure 1). He was born after
the first uneventful term pregnancy to young
and healthy non-consanguineous parents, with
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Figure 1. Our patient with NDD of CF, with erythematous, partially

confluent and scaling papules in diaper distribution, face, extremi-
ties and trunk

body weight (BW) of 3080 g and body length (BL) of 49
cm. Since birth he has been exclusively breast-fed, with ad-
ditional daily intake of 400 IU of vitamin D. Skin changes
were observed at age of 2 months, first on the cheek, and
10 days before hospitalization in other areas as well. An
average increase of BW was about 500 g per month. At
that time, etiology of anemia was unknown, and it was
corrected with erythrocyte-free transfusion. As exclu-
sively breastfed, his failure to thrive was contributed to
hypogalactia, and skin changes to atopic dermatitis (AD)
so that, besides exclusion of cow’s milk protein and other
highly allergenic foods from mother’s diet, hypoallergenic
milk formula was added to the child’s diet. However, these
measures, with corresponding care and local application
of corticosteroids, were without effect, so the child was
re-hospitalized at age 4.5 months, this time in condition
of severe malnutrition with generalized hypoproteinemic
edemas (total proteins 34 g/L, albumins 16 g/L), extensive
dermatitis and recurrent normochromic anemia (Hb 57
g/L). In addition, the child developed hepatosplenomegaly
(liver 4 cm and spleen 1 cm below the costal margin), with
an increased serum activity of gamma-GT (306 U/L, nor-
mal <200 U/L) and transaminases (AST 97 U/L, normal
<55 U/L; ALT 79 U/L, normal <62 U/L). Neither alopecia
nor nail and mucous membrane changes were present. Ab-
dominal ultrasound detected, other than hepatosplenom-
egaly, a larger number of smaller cysts in the pancreatic
body and tail. After plasma-free erythrocyte transfusion,
correction of hypoalbuminemia and two-week parenteral

and semi-parenteral nutrition resulted in full recovery of
the infant, also including the resolution of skin changes.
Having in mind the clinical course of the diseases, as well
as the response to the applied therapeutic measures, CF
was suspected as the key cause of the child’s problems,
which was also confirmed by a high concentration level
of sweat chlorine (89 and 92 mmol/L) and DNA analysis
(AF508/AF508). Since, in the meantime, mother’s breast
milk dried up, the application of semi-elemental infant
formula, additional pancreatic enzymes, essential fatty
acids and liposoluble vitamins, as well as complementary
feeding, resulted in that child’s condition was fully normal-
ized until completed 5.5 years. By 3 years 5 months of age,
except for a mild obstructive respiratory syndrome, other
CF manifestations were not recorded.

DISCUSSION

Cystic fibrosis presents a multisystemic disease with vari-
able initial presentation [1, 2, 3]. In the neonatal and early
infantile period, the classic form of disease is most fre-
quently manifested by meconium ileus, cholestasis syn-
drome and failure to thrive, and by respiratory and other
disorders at the end of the infantile period and later. In a
lower number of patients, mainly those with milder muta-
tions, the disease can have a milder and atypical course, so
that it is disclosed later, sometimes even in the adult age
[12, 18, 19]. An additional problem of timely diagnostics of
CF is its concomitant development with diseases featuring
similar clinical expression, such as food protein allergy,
bronchial asthma, celiac disease and other [20, 21].
Nutritional deficiency dermatitis represents a rare find-
ing in CF [13, 22, 23]. It occurs due to multi-nutritional
deficit, above all of essential fatty acids (EFA), of vitamin
E, zinc and possibly taurine and copper [13-17, 22-26].
Therefore, it primarily appears in severe and timely unrec-
ognized or neglected forms of disease, and exceptionally rare
as its basic initial manifestation, which was the case in our
patient [13-17, 24]. NDD in CF presents at 2 weeks to 6
months of age, develops considerably earlier in non-breast
than breastfed infants, as erythematous and scaling papules
that may be annular in configuration [13, 22]. They develop
first in the diaper distribution, periorbital and perioral re-
gions, and then spread to the extremities and progress into
extensive desquamating plaques [13, 23, 24]. Alopecia is
possible, while mucous membrane or nail involvement is
not observed [22]. Besides, more frequent and large stools,
failure to thrive, anemia, hypoalbuminemia with periorbital
and extremity edema and reduced blood level of zinc, essen-
tial fatty acids and vitamin E are recorded in a patient [13].
After confirmed diagnosis and introduction of therapy that
implies adequate diet regime (human milk and/or semi el-
emental formula), pancreatic enzymes, as well as nutritional
supplementation with EFA, multivitamins and trace metals,
NDD often leads to resolution within 2 weeks [13, 22, 23].
The presented infant is an example of CF with NDD
as the first and predominant sign. Although the diagnosis
was made at age 4.5 months, a retrograde clear conclu-
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sion can be reached that the first signs of NDD of CF oc-
curred already at age 2 months. The diagnosis was made
with a delay, because the infant at age 3 months, when
first observed, except for dermatitis, severe normochromic
anemia (Hb 69 g/L) and a milder form of failure to thrive
(500 g per month), had no other signs of CE. Thus, as the
child was exclusively breast-fed, the skin changes were di-
agnosed as sensibilization to nutritional allergens through
the mother’s milk, which is not so rare at this age, and
failure to thrive disorder due to hypogalactia, and accord-
ingly, adequate dietetic measures were undertaken. Expla-
nation for anemia, which was corrected by plasma-free
erythrocyte transfusion, was based on possible bleeding or
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Mpukas oaojueTta ¢ HYTPUTUBHUM AePULUTHUM AEPMATUTUCOM KAo
noyeTHOM MaHuecTauujom uucTuuHe pubpose
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KPATAK CAAIP?KA)J

YBopg LinctnyHa prbposa je MynTMCUCTEMCKO ayTO30MHO peLie-
CMBHO oborbetbe Koje ce Hajuelwhie Npeno3Haje No TMMUYHNM
pecnmpaTopHNM W/ BUrecTUBHUM MaHnecTaumjama. U3y-
3€THO PETKO, Kao LUTO je TO CNy4aj C OA0jUETOM Kora npukasyje-
MO, NMOYETHU 3HaK 60necTn Moxe 61TV HYTPUTUBHU AePULINTHI
aepmatutuc (HOO).

Mpukas 6onecHnKa TpomeceyHn feyak, AeTe MAaAVX 1 35pa-
BMX poamnTesba poheHo 13 NpBe HopMasiHe TEPMUHCKe TPyA-
Hohe, MpyMIbeH je y 60MHNMLY 360F MPOMEHA Ha KOXW HanuK
aToONMjCKOM AepMaTUTUCY, 3a0CTajakba y PacTy U HOPMOXPOM-
He aHemuje (HMBO xemornobuHa 6umo je 69 g/l). MowwTo je camo
AOjeHO, NToLMje HanpefoBatbe je MPUNNCaHO XMMNOoranakTuju,
AOK Cy NPOMEHe Ha KOXW NpUMncaHe HyTPUTUBHOj anepruju,
Te je, y3 UCK/byyetbe NpoTerHa KpaBsber MeKa 1 Apyrux Bu-
COKOaneproreHMx HaMMPHMLLA MajLy, UCXPaHU AeTeTa [ofa-
Ta xunoaneproreHa mneyHa dopmyna. Kako gujetetcke mepe
HUCY Aane xesbeHe pesynTaTe, feTe je y y3pacTy of YeTnpu
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1 MO MeceLia MOHOBO XOCMUTaNN30BaHO, U TO y CTakby TELLKE
ManHyTpuLmje C XMMNONPOTENHEMU]CKUM efeMUMA, NPOLLpe-
HVM 1ePMaTUTUCOM, YMEPEHOM XENATOCMIEHOMErANIMjOM 1
peLyANBOM HOPMOXPOMHE aHemuje (HMBO XeMoriobrHa 61o
je 57 g/I). HakoH TpaHcdy3uje fennasmaTicaHUX epuTpoLmTa,
KOpeKLmje XxunoanbymmHemMmje 1 [BOHeAeIbHE NapeHTepasHe
1 CEMMeNEeMEHTapHE CXPaHe, ieTe Ce MOCTENEHO OMNoPaBuIo,
a MpoMeHe Ha KoXu cy Hectane. imajyhn y Buly KIIMHWYKM TOK
60necTu, Kao 1 OAroBOP Ha MPUMEHEHE TEPArMjCKe Mepe, No-
CyMHbANo Ce Ha LMCTUYHY Gprbpo3y Kao y3poK Teroba AeTeTa,
LUTO je 1 JOKa3aHO BYCOKMM HBOOM XJiopa Y 3Hojy (92 mmol/l)
n [HK aHanu3om (AF508/AF508).

3akmyu4ak Hale nckycTBo nokasyje fa y audepeHumjanHoj
[VjarHo3un KOXHKX NPOMeHa HaNMK Ha aTOMUjCKy AePMaTUTIAC
Koz, 0f0juyagm Tpeba MMatn y BUAY U HYTPUTUBHW AePULUTHN
JepMaTnTUC Kao MoYeTHY MaHubecTaumjy LMcTMYHe prbpose.
KmpyuHe peun: uuctnyHa ¢rbpo3a; ofojue; HyTPUTUBHM Ae-
bUUMTHI AepMaTUTIAC
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