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Case report

A clinical case report of cystic fibrosis and liver cirrhosis in a child

V. A. Klymenko?, O. V. Piontkovska?, 0. V. Pasichnyk?, N. M. Drobova?, K. O. Yanovska?,

S. I. Bevz?, N. T. Sindieieva?

*Kharkiv National Medical University, Ukraine, 2Kharkiv Regional Clinical Children’s Hospital No. 1, Ukraine

Purpose. To analyze the history of a child with cystic fibrosis (CF) and liver cirrhosis.

Results of research. This clinical case report demonstrates the course of CF in a patient with a severe CFTR mutation delF508.
The disease had severe course, mostly due to hepato-renal disorders.

From birth the child had a poor appetite, insufficient weight gain. A cough bothered the child from age of three months, and then
pneumonia was diagnosed with a protracted course. CF was diagnosed by positive sweat chloride test (85/107 mmol/L) and
clinical manifestations at the age of eight months.

CFTR mutation delF508 was found during genetic testing. The patient had chronic airways colonization with S. aureus and
P. aeruginosa. At 1 year of age the child was infected by S. aureus, at 6 year of age — P. aeruginosa. The child received pathogenetic
treatment including inhaled antibiotic therapy (tobramycin, colistin). The child constantly received the replacement enzyme therapy,
hepatoprotective drugs and multivitamins. Antibiotic therapy was prescribed only for bronchopulmonary exacerbation.

At 8 years of age the biliary cirrhosis, portal hypertension and splenomegaly (+6.0 cm) were found. Type 1 diabetes mellitus was
diagnosed at 9 years of age. The child’s condition worsened progressively mostly due to hepato-renal disorders. The child needed
permanent hospital care.

The last patient’s hospitalization lasted for 85 bed-days, including 52 days in the Department of Anesthesiology and Intensive Care
because of the condition worsening due to multiple organ dysfunction syndrome that caused death at 17 years of age.

Conclusions. This clinical case report demonstrates the course and outcomes of cystic fibrosis with severe CFTR mutation
delF508 and cirrhosis.

KAiHiYHMW BUNAAOK AUTUHU 3 MYKOBICLIUAO30M i LUPO30M NEUiHKK

B. A. KaumeHko, 0. B. MioHTkoBebKa, 0. B. Maciunuk, H. M. Apob6oBa, K. 0. flHoBcbKa, C. |. beBs, H. T. CiHaeeBa

MeTa po6oTu — aHania icTopii XUTTS AUTUHYM 3 MyKOBiCLMA030M (MB) i LMPO30OM NEYiHKN.

Pesyniratu. KninivHuid Bunagok gemoHcTpye nepebir MB y xBoporo 3 Tsbkkoto MyTauieto delF508 reHa MB. 3axBoptoBaHHs Mano
TSHKKMIA Nepebir 30ebinbLuoro Yepes renato-peHanbHi NOPYLLEHHS.

Big HapomKeHHst B AWTWHW Big3Ha4Yanu noraHuin aneTuT, HefocTaTHe JofaBaHHs Baru. Ha TpeTboMy TWXHI XWTTS 3'SBunmcs
KaLlenb i NiaBULLEHHS TemnepaTypy Tina, 3 NpUBOAY YOro AMTUHY rocniTani3oBaHo y cTauioHap. [iarHocTyBanu NHEBMOHItO, sika
marna 3aTspkHui nepebir. Ha nigcTasi kniiuHux 03HaK 3anigo3puny 3axBoptoBaHHs Ha MB. [liarHo3 oCcTaTouHO NigTBEPMKEHNI
y BiLi 8 micsAuiB nicns ABOPa3oBOro No3vTUBHOTO NinokapniHoBoro Tecty (85/107 mmonb/n). Mg Yac reHeTNYHoro JoCimKEHHS
BUsBMNeHa Tskka MyTauis delF508 rea MB (CFTR) y komnayHgi 3 HeigeHTudikoBaHO0 MyTaLjeto. XpoHiuHa KonoHisavis Tpa-
xeo-OpoHxianbHoro Aepesa iHdekuieto Staphylococcus aureus (3 1 poky) Ta Pseudomonas aeruginosa (3 6 pokis), 3 npusogy
4Oro AWTWHA OTpUMyBarna aHTubaKTepianbHi npenapati 3 aHTMCTaiNOKOKOBOK Ta aHTUCHHBLOTHIHOK aKTUBHICTIO, 30KpeMa
iHransuiiHi (TobpamilyH, KOniCTUH).

[OnTuHa nocTiiHo oTpuUMyBana 3amicHy (hepMeHTHy Tepanito, renaTtonpoTeKTopu, MYKOMITUKK, BiTaMiHW. AHTUGaKTepianbHy
Tepanito Npu3Ha4ani Npu 3aroCTpeHHsIX BPOHXO-NEreHeBoro 3ananbHoro NpoLecy. Y 8 pokis 3'ABUNMCS CKapru Ha crpary, BU3Ha-
yunu noniypito. [liarHocTyBanu Lykpoeuii diabet 1 Tuny. 3 9 pokiB BU3HAYanM 03Haku LMpo3y NeviHk1, NopTanbHoi rinepTensii,
36inbLUeHHs cenesiHku (+6 cM). CTaH AUTUHW NPOrPECUBHO MOMIPLLYBABCS, NEPEBAXHO YEpE3 renato-peHaribHy HeLoCTaTHICTb.
[uTuHa mMaiike He Nokuaana crauioHap.

Mg yac ocTaHHbLOI rocniTanidalii AnTMHa NpoBena B NikapHi 85 nixko-AHiB, 52 3 HUX y BiAAINEHH aHeCTesionorii Ta iIHTEHCUBHOI
Tepanii. HeaBaxatouu Ha BCi 3aX0AK, BXMTI 3riAHO 3 NPOTOKOMaMu NikyBaHHS, CTaH AUTUHW NOTipLLYBaABCS Yepe3 PO3BUTOK CUHAPOMY
MoniopraHHoOI HeJOCTATHOCTI, L0 1 CTano NPUYMHOK CMEPTi AUTUHM Y Billi 17 pokiB.

BucHoBku. OnucaHo ocobnmeocTi kniHivHoro nepebiry MB y xBoporo 3 Tskkoto MyTauieto delF508 i Lmpo3om neviHku.

KAuHn4eckui cayuait pebeHka ¢ MyKOBUCLMAO30M U LUPPO30M NEUEHH

B. A. KaumeHko, 0. B. NMuoHTKoBCKas, E. B. Macuunuk, H. H. ApoboBa, E. A. flHoBckas, C. U. bess, H. T. CuHAeeBa

Lienb paboTbl — aHann3 nctopum xm3sHu pebeHka ¢ mykosucLmao3om (MB) 1 umppo3om neyenm.

Pesynkrathl. KnuHndeckuin cnydain geMoHcTpupyeT Tedenne MB y 6onbHoro ¢ Tshkenow myTauven delF508. 3abonesanue nveno
TSIKENOEe TEYEHNE B OCHOBHOM 3a CHET renato-peHarbHbIX HapyLLEHNIA.

C poxpaeHus y pebeHka 0TMeYanu nroxol anneTuT, He[oCcTaTouHyto NprubaBky Beca. Ha TpeTbeil Heflene X13Hu NosIBUIKCH Kallerb
1 MOBbILLEHWE TeMMepaTypbl Tena, No NoBofy Yero pebeHka rocnmTan1snpoBani B ctauuoHap. [uarHocTupoBani nHEBMOHUIO,
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KoTOpast Mena 3aTshkHoe TeYeHne. Ha 0CHOBaHNM KITMHUYECKIX NPU3HaKoB 3anopo3peH MB. [inarHo3 okoH4YaTenbHO NOATBEPX-
[ieH B Bo3pacTe 8 MecsiLEeB Nocne AByKPaTHOMO NOMOXMTENBHOMO NUIoKapnuHoBoro Tecta (85/107 Mmmonb/n). Mpu reHeTudeckom
uccnenoBaHun obHapyxeHa Tskenas mytaumus delF508 reHa MB (CFTR) B komnayHae ¢ HenaeHTU(ULIMPOBaAHHOM MyTaLUmen.
XpoHMYeckas KonoHu3aLums Tpaxeo-6poHxnanbHOro fepesa UHdekumein Staphylococcus aureus (¢ 1 roga) u Pseudomonas
aeruginosa (c 6 net), no noeogy Yero pebeHok nomnyyan aHTubakTepuanbHbIe npenaparbl ¢ aHTUCTathUIIOKOKKOBOM 1 aHTUCHHET-
HOWHOW aKTWBHOCTbIO, B TOM YMUCHE UHFaNSILMOHHbIE (TOBpamMuULMH, KOMUCTUH).

PebeHoK NOCTOSHHO Monyyan 3aMecTUTENbHYI0 (hEPMEHTHYIO Tepanuio, renatonpoTEKTOPbI, MyKOMUTUKMA, BUTaMUHHBIE npena-
paTbl. AHTUGaKTEPUANbHYIO Tepanuo HasHauYanu npu 06oCTPeHMsX BPOHXO-NErOYHOro0 BOCMANMTENBHOTO Npolecca. B 8 net
NOSIBUNMCH anobbl Ha xaxzay, OTMeYeHa nonuypus. [juarHocTpoBaH caxapHbliii anabet 1 Tuna. C 9 net oTMeyeHbl Npu3Haku
LMppO3a NEYEHN, NOPTarbHON MMNEPTEH3NN, YBENUYEHe ceneseHkn (+6 cm). CocTosHne pebeHka NPOrpeccrBHO YXyALIANoch,
MPEUMYLLECTBEHHO 3a CYET renaTo-peHaribHOM HeoCTaTOMHOCTU. PeBeHOK MpakTYeckn He nokuaan ctaumoHap.

Bo Bpems nocneaHel rocnutanusaumm pebeHok nposen B 6onbHULE 85 KONKO-AHEN, 52 U3 HUX B OTAENEHUM aHEeCTe3MOomNorm u
MHTEHCMBHOM Tepanuu. HecMoTps Ha NpoBeaeHNe BCex MEPOMPUSITUI COTNAcHO NPOTOKOMaM fIeYeHUs, COCTOSIHUE YXYALLAnoch
3a CyeT pasBUTUS CUHAPOMA NOMMOPraHHON HEAOCTATOMHOCTH, YTO W CTano NpUYMHON cMepTyh pebeHka B BospacTte 17 net.

BbiBoabl. OnncaHbl 0co6eHHOCTM KnnHndeckoro TedeHust MB y GonbHoro ¢ Tsxenoi myTaumen delF508 n umppo3om neveHu.
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Introduction

Cystic fibrosis (CF) is one of the most common hereditary
multiple organ diseases characterized by the exocrine
glands and vital organs insufficiency [3]. Along with the pul-
monary system disorders the liver and pancreas pathology
are essential among factors which determine the prognosis
of a patient with CF [1]. CF is an important social problem
all over the world, as it is accompanied by high mortality,
early disability, the need for continuous treatment and active
dispensary monitoring. In 1905 CF was first described by
Landsteiner, who observed two children with meconium
obstruction and cystic changes in the pancreas. But the fate
of these patients has fundamentally changed over the past
100 years. At the beginning of the 20th century, CF was
diagnosed posthumously. Most patients died in the first
year of life. Now the average life expectancy of these
patients in the developed countries is about 35-37 years.
In Ukraine, there is no official mortality statistics for CF, but
some authors report the average life expectancy of 12-14
years [2,4-6].

The major cause of mortality (85-90 %) among CF
patients is pulmonary lesions [12]. In CF bronchopulmo-
nary secretion is characterized by extremely high viscosity,
which complicates its evacuation, causes complete or
partial bronchi and bronchioles obstruction. This factor
leads to the tracheobronchial colonization with pathogenic
microorganisms (Staphylococcus aureus, Haemophilus
influenzae, Pseudomonas aeruginosa, Stenotrophomonas
maltophilia, Achromobacter xylosoxidans, Burkholderia
cepacia complex etc.).

Liver lesion, such as liver cirrhosis, is the second most
common cause of death associated with CF after broncho-
pulmonary complications [1,8]. Initial changes are local, but
then begin to progress and lead to multilobular biliary liver
cirrhosis, portal hypertension and all related pathological
changes (deficiency of vitamin K-dependent clotting factors,
splenomegaly, gastroesophageal variceal bleeding) [1].

According to various authors, 85-90 % CF patients
have exocrine pancreatic insufficiency [4]. The pancreas
endocrine dysfunction is a matter of no small conse-
quence. It manifests in secondary diabetes mellitus (DM)
development. The DM problem in these patients is of great
interest. The DM frequency in CF patients, according to
various authors, varies from 2.5 to 32.0 % and increases
proportionally with the patients’ age [3,7,13]. DM developsin

15 % of patients with CF and among patients older than 30
years this index is 50 % [10]. Mechanisms of carbohydrate
metabolism disorders in CF are significantly different from
the pathogenetic mechanisms of type 1 and type 2 DM.
Most authors are inclined to believe that DM in CF relates
to a particular type [3,9]. In most cases cystic fibrosis-relat-
ed diabetes is found in patients with severe mutations (for
example, delF508, one of the most common mutations in
the CF transmembrane regulator (CFTR) gene) [1,11,14].

Purpose

To analyze the history of a child with CF and severe delF508
CFTR mutation.

Materials and methods

Clinical and paraclinical examinations of patient with CF
according to the Order of MOH of Ukraine dated 19.03.2007,
Ne 128 “On Approval of the Protocol of Medical Care for
People with Cystic Fibrosis”, Order of MOH of Ukraine dated
29.01.2013, Ne 59 “On Approval of Unified Clinical Protocols
of Medical Care for Children with Diseases of the Digestive
System”. The study of the patient’s medical documentation.

Results

The patient was a 16-year-old girl. She was admitted to
the Kharkiv Regional Clinical Children’s Hospital No 1 with
complaints of cough, purulent sputum, shortness of breath,
runny nose, sneezing and nosebleed. The condition was
defined as severe due to cardiorespiratory disturbances,
chronic pancreatic insufficiency, liver failure, portal hyper-
tension, hemorrhagic syndrome, metabolic disorders.

Itis known, that the child was prematurely born after 33
weeks of gestation by vaginal delivery with a birth weight of
2400 gm. Child’s mother noticed her poor appetite from birth.

A cough bothered the child from age of three months,
and then pneumonia was diagnosed with a protracted
course. The child was discharged from the hospital recov-
ered. The dry cough remained. Complaints of foul-smelling,
bulky and greasy stool, abdominal distension appeared after
discharge from the hospital. The child was referred for a
medical genetic center, where she was diagnosed with CF
based on positive sweat chloride test (85/107 mmol/L) and
clinical manifestations at the age of eight months.

3anopoxckuii MegnumHckui xypHan. Tom 20, Ne 5(110), ceHTa0pb — okTs6pb 2018 T.



The child received the replacement enzyme therapy by
Creon, ursodesoxycholic acid, mucolytics and multivitamins
as a basic treatment. Antibiotic therapy was prescribed
only during the bronchopulmonary exacerbation (every
2-3 months).

Genotyping was performed at 6 years old (delF508).
The patient was not carrier of other mutations studied
(dell507, 1677delTA (located in exon 10); 621+1G-T, R117H
(located in exon 4); R334W, R347P (located in exon 7);
1717-1G-A (located in intron 10); R553X, G551D, G542X
(located in exon 11); P129S, W1282 (located in exon 20);
N1303K (located in exon 21); CFTRdele2,3 (21kb)). Child’s
parents didn’t make genetic testing for the CFTR mutations.

The patient had chronic colonization of airways with
S. aureus and P. aeruginosa. At 1 year of age patient was
infected with S. aureus, at 6 years of age — P. aeruginosa. The
child received pathogenetic therapy including inhaled antibiotic
therapy (tobramycin, calistin), but only during a bronchopulmo-
nary exacerbation (because of these drugs expensiveness).

At 8 years of age the biliary cirrhosis, portal hyperten-
sion and splenomegaly (+6,0 cm) were found on routine
examination. At 9 years of age type 1 diabetes mellitus
was diagnosed.

The child’s condition deteriorated. The frequency of
bronchopulmonary exacerbation increased (once a month).
The manifestations of cardiorespiratory, hepatorenal insuffi-
ciency, neurological disorders increased gradually. The child
needed permanent hospital care. From 2014 year onwards
the child received treatment in the Kharkiv Regional Clinical
Children’s Hospital No 1. The patient required hospitalization
for 283 days during 2015, the last patient’s hospitalization
lasted for 85 bed-days, including 52 days in the Department
of Anesthesiology and Intensive Care because of the condi-
tion worsening due to multiple organ dysfunction syndrome
that caused death at 17 years of age.

On examination

Physical growth and development was poor. Weight was 32 kg,
height was 146 cm. Body mass index (BMI) was 15.01 kg/m?
(equivalent to BMI <10 percentiles). Patient had pale dry skin,
deformity of the fingers and fingemails (clubbed fingers and
watch-glass nails). On the feet and legs there were areas
of pigmentation and petechial rash. She had skin peeling of
the feet, ecchymosis on the shoulders. Thoracic cage was
cylindrical. Percussion sound was shortened in back basal
areas, hyperresonant —in the upper and middle areas. Harsh
breathing, moist small- and medium bubbling rales were de-
tected during lung auscultation. Heart sounds were rhythmic,
muffled. There were systolic murmurs in all auscultation areas.
The abdomen was enlarged due to hepatomegaly (+ 8.0 cm),
splenomegaly (+15.0 cm). Delayed puberty was diagnosed —
P1 Ax1 Ma1 Me1. Steatorrhea was present.

Her condition deteriorated gradually. The child could not
walk because of severe cardiovascular insufficiency, poly-
neuropathy. Repeated tonic-clonic seizures, severe edema
syndrome were developed, ascites (about 2.6 liters of fluid
was removed from the abdominal cavity every day). She
had the enlarged liver (12 cm), and spleen (17 ¢cm). Signs
of the portal hypertension and hemorrhagic syndrome (such
as ecchymosis, scleral hemorrhage, periorbital ecchymosis)
were aggravated.
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The results of some laboratory studies were as follows:
hemoglobin — 42 gr/L, total protein — 47 gr/L, C-reactive
protein — 4+, platelets — 30 x 109/L, urea — 18.8 mmol/l,
creatinine — 0.441 mmol/L, glucose — 2.0-19.2 mmol/L,
residual nitrogen — 664 mg/L, proteinuria — 0.2 g/L, gluco-
suria — 0.1 mmol/L, oliguria.

The issue of splenectomy had been discussed re-
peatedly because of anemia and thrombocytopenia, but
the severity of the CF course didn’t allow the operation to
be conducted.

All necessary types of therapy were used for treatment,
such as antibacterial, bronchodilatory, anti-inflammatory,
mucolytic, replacement enzyme therapy, gastroprotective,
hepatoprotective, choleretic drugs, vitamins, insulin therapy,
hemostatic drugs, drugs for pulmonary hypertension reduction,
detoxification therapy and, blood transfusion. Hemodialysis
wasn't possible because of hemorrhagic syndrome with severe
thrombocytopenia. The child received constant supervision
of a resuscitator, surgeon, pulmonologist, endocrinologist,
hematologist, ophthalmologist, neurologist, gastroenterologist
and otolaryngologist. Despite all the measures according to
the treatment protocols, the child’'s condition worsened due
to multiple organ dysfunction syndrome that caused death.

Pathologic-anatomic diagnosis. CF with pulmonary and
intestinal manifestations, severe course. Bilateral mixed
bronchiectasis. Chronic obstructive bronchitis. Chronic
colonization of airways with Pseudomonas aeruginosa.
Chronic cardiopulmonary disease. Chronic cor pulmonale.
Moderate pulmonary hypertension. Chronic pancreatic
insufficiency, severe course. Type 1 diabetes mellitus,
severe course. Decompensated macronodular cirrhosis.
Portal hypertension syndrome, bleeding from esophageal
and stomach varices. Chronic gastroduodenitis. Ascites.
Urolithiasis. Hypersplenism. Deficiency anemia. Metabolic
encephalopathy. Multiple organ dysfunction syndrome.

Discussion

This clinical case demonstrates the course and outcomes
of CF with severe CFTR-delF508 mutation, which is chara-
cterized by early development of diabetes mellitus (at 8
years of age), liver cirrhosis with progressive hepatic failure
(at 9 years of age), hypersplenism. There are 43 children
with CF, who are observed in Kharkiv Regional Clinical
Children’s Hospital No. 1. Two patients suffer from diabetes
mellitus that was diagnosed at 8 and 14 years of age. Liver
cirrhosis is diagnosed in three patients.

The protocol of medical care to patients with CF, ap-
proved by the order of the Ministry of Health of Ukraine No.
723 dated July 15, 2016, indicates all necessary actions
for the successful management of such patients (prophy-
lactic antibiotics use, multiplicity of required examinations,
transplantation of lungs and liver, etc.). All these measures
are in line with international standards and, as the world
experience shows, demonstrate their positive influence on
the disease course. It is reflected in quality of life improve-
ment and life expectancy increase in patients with CF.

The life expectancy of patients with CF in Ukraine is
increasing. The number of such patients in each region
increases. Therefore, not only the protocols implementation,
but also the clinical cases of patients with CF analysis are
essential in the medical care improving for these children.
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Conclusions

The features of the clinical course of CF in patients with
CFTR-delF508 mutation are described. There were se-
vere cardio-respiratory disturbances with pathology of
the pancreas and liver, diabetes mellitus, development of
hepatorenal insufficiency, metabolic encephalopathy, which
caused an unfavorable prognosis of the disease.
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