Children’s medicine of the North-West ISSN 2221-2582

2023 /Vol. 11 N2 2

UDC 616-01/09+616.61-036.12-071-008-06-02-053.7+611.3+612.46+612.017.1+616.8
DOI: 10.56871/CmN-W.2023.42.33.013

COMORBIDITY AS A MANIFESTATION OF CONNECTIVE TISSUE DYSPLASIA
(CLINICAL CASE DESCRIPTION AND COMMENT)

© Natalia N. Smirnova, Elena I. Zhestyannikova, Valentina N. Belozertseva

Pavlov First Saint Petersburg State Medical University. Ul. L'va Tolstogo, 6-8, Saint Petersburg, Russian Federation, 197022

Contact information:
Natalia N. Smirnova — Doctor of Medical Sciences, Professor, Head of the Department of Pediatrics. E-mail: nephro-uro-kids@mail.ru
ORCID: 0000-0002-0581-7285

For citation: Smirnova NN, Zhestyannikova El, Belozertseva VN. Comorbidity as a manifestation of connective tissue dysplasia (clinical case
description and comment). Children’s medicine of the North-West (St. Petersburg). 2023;11(2):116-119. DOI: https://doi.org/10.56871/
CmN-W.2023.42.33.013

Received: 06.03.2023 Revised: 11.04.2023 Accepted: 28.04.2023

Abstract. An extract from the medical history of a 17-year-old teenager with comorbidity is given — pathology
of 4 systems, including the digestive, excretory, immune and nervous systems. An attempt was made to find a
common link in pathogenesis — the failure of mesenchymal tissue. An additional survey plan has been proposed
to confirm this hypothesis. The need for a joint examination of children with comorbid pathology by a group of
specialists of the relevant profiles is justified.
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Pe3tome. MpriBeaeHa BbINUCKa 13 UCTOpPUK 6one3Hn 17-neTHero NofpocTka ¢ KOMOPOMAHOCTbIO — MATOJIOrU-
el 4 cucTem, BKoYas NLLeBapuUTesibHYI0, BbAENTENbHYI, IMMYHHYIO 1 HEPBHYIO cucTeMbl. CieflaHa nonbiTKa
HalTW obLLee 3BEHO MaToreHesa — HeCOCTOATENIbHOCTb Me3eHXMMasIbHOM TKaHW. MpeanoXeH nnaH AoMnonaHU-
TeNbHOro o6cnenoBaHNa ofs NOATBEPKAEHUS 3TON runoTesbl. O60CHOBaHA HEOOXOANMOCTb COBMECTHOrO 06-
CnefioBaHVA feTelri C KOMOPOUAHON NaToNorMen rpynmnoi CeLranncToB COOTBETCTBYOLMX Npodunen.

Knrodegole cnosa: KOMOp6U6HOCfT7b,‘ Me3eHXUMAalJlbHasa MmKdHb; opedHbel huuwiesapeHus; MoyesbloeslumesibHAsA
cucmema; uMMyHUMem; HepeHdadA cucmema

The term comorbidity was proposed in 1970
by the American doctor A.R. Feinstein. There is no
generally accepted international classification of
combined diseases.

Several definitions of this clinical concept have
been proposed. Comorbidity is a combination of

two or more distinct diseases or syndromes, none
of which is a complication of the other, if the fre-
guency of this combination exceeds the probabil-
ity of a random coincidence. Comorbidity is acute
and chronic diseases that are not associated with
the diagnosis of the underlying disease that was
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the reason for hospitalization [1]. The article pub-
lished in 2018 by L.B. Lazebnik and Yu.V. Konev
proposes to use the following classification crite-
ria: genetic predisposition, localization, type and
time of occurrence, gender characteristics, disease
profile, social causes, comorbid status, localiza-
tion, etiology and pathogenesis [2].

In pediatric practice, the most common combi-
nations of pathologies of the heart and kidneys (car-
diorenal syndrome) is a combination of diseases of
the urinary and digestive systems. Pathology of the
respiratory system ranks first in frequency in young
children. The narrow specialization adopted in mo-
dern medicine, including pediatrics, on the one
hand, and the lack of erudition of family physicians
(general practitioners), on the other, do not allow us
to identify the main pathogenetic link of combined
pathology, and therefore, to affect it, preventing
progression of diseases. One of these links, often is
not taken into account in practice, is the inferiority of
mesenchymal tissue, or connective tissue dysplasia.

The following extract from the case history, in
our opinion, serves as an illustration of this thesis.

17-year-old adolescent

Main diagnosis: (ICD 10: N13.7) reflux nephro-
pathy. Bilateral vesicoureteral reflux (VUR) grade
2 in anamnesis. Endoscopic correction (EC) of
ureterovesical anastomosis (UVA) repeatedly (2 g
9 months and 3 g 11 months); chronic kidney di-
sease (CKD) G1A1. Secondary chronic pyelone-
phritis, remission period.

Associated diagnoses: primary exogenous con-
stitutional obesity; allergic rhinitis, persistent
course; pollinosis; type 2 hiatal hernia; reflux eso-
phagitis.

Family anamnesis: mother has type 2 diabetes
mellitus, hypertension, obesity, urolithiasis, aller-
gy, pancreatic cancer.

Anamnesis vitae: the boy was born from the 1st
pregnancy with the development edema and pye-
lonephritis; caesarean delivery section was done
at 40 weeks. At birth, body weight was 4450 g,
length — 55 cm, Apgar score 8/8. Breastfeeding
was up to 9 months; excessive weight gain formed
from age 12. At the age of 12, allergic bronchitis,
allergic rhinitis and pollinosis were diagnosed; at
7 years old, diagnosis: “acute polyradiculoneuritis;
lower extremity paraparesis" was done.

Anamnesis morbi: “unmotivated” rises in tem-
perature from 9 months. The first examination by
urologist was at 2 years 9 months — bilateral VUR,
secondary contracted left kidney; chronic pyelo-
nephritis. Repeated EC UVA at 2 years 9 months
and at 3 years 11 months.

Children’s medicine of the North-West
2023 /T.11 N2 2

State of the urinary system: computed tomog-
raphy (CT) of the abdominal organs (14 years):
left kidney (RS) — 3,1x4,8%x7,8 cm; 17 years old:
0,92x0,38 cm, pyelectasia, dilatation of the ure-
ter. Right kidney (RD) (14 years) — 4,8%x6,2x10 cm;
17 years old: 1,28x0,52 cm.

Dynamic renal scintigraphy (14 years): severe
disturbances in secretory and excretory functions
of RS; renal index 29,1%; RD — moderate; renal in-
dex 70,1%; transport of the radiopharmaceutical is
slowed down on both sides. The last exacerbation
of pyelonephritis occurred at the age of 12.

Increases in blood pressure — from 14 years of
age (max. 145/98).

Blood biochemistry test: blood creatinine
82 umol/l; GFR (Schwartz) 135,2 ml/min/1,73 m>.

Urine: specific gravity 1,007-1,020; albumin
29,3 mg/l; albuminuria 61,17/24 hours.

State of the digestive system: Ultrasound — signs
of hepatomegaly with fatty infiltration, biliary dys-
kinesia, reactive changes in the liver and pancreas.

Fibrogastroduodenoscopy: type 2 hiatal hernia,
grade A reflux esophagitis; HP+ gastritis. Fasting
glucose level 5,16 mmol/l; HOMA-IR = 2,97 (nor-
mal).

Four systems are involved in the pathological
process: the nervous system, organs of the urinary
system, digestive system, and immune system (al-
lergosis). The concept of the patient dictates the
search for a single link in pathogenesis. We hy-
pothesized that connective tissue dysplasia may
be a basis for this comorbidity. Connective tissue
dysplasia (CTD) is a genetically determined condi-
tion characterized by defects in the fibrous struc-
tures and ground substance of connective tissue,
leading to impaired of the formation of organs and
systems. CTD has a progredient course, which de-
fines the features of the related pathology, as well
as the pharmacokinetics and pharmacodynamics
of drugs [3].

In a 17-year-old adolescent, 4 systems are in-
volved in the pathology:

- urinary system pathology — VUR, complica-

ted by reflux nephropathy and pyelonephritis;

. digestive system pathology — hiatal hernia
and reflux esophagitis;

« signs of CTD of the nervous system — disor-
ders of the autonomic nervous system; dys-
plastic polyneuropathy — polyradiculoneuri-
tis, lower extremity paraparesis;

« disorders of the immune system — allergic
bronchitis, allergic rhinitis, persistent course.

This comorbidity suggests the presence of one
cause — failure of mesenchymal tissue, or undif-
ferentiated connective tissue dysplasia (CTD).
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To confirm this assumption, it is necessary to
supplement the examination with the following
methods: family anamnesis and characteristic
complaints; biochemical parameters; morpholo-
gical diagnostics; dermatoglyphics.

The pedigree often reveals comorbidity in pa-
thology of the heart, kidneys, pathology of the
gastrointestinal tract, and excessive joint mobility.
The most typical patient complaints are fatigue,
weather sensitivity, cardialgia, and dizziness.

Basic laboratory diagnostics include a complete
blood count, urinalysis, biochemical parameters of
acute phase reactions, protein, fat, carbohydrate
metabolism, micro- and macro-elements. It is most
promising to study metabolites of connective tis-
sue in blood serum, saliva and gastric juice for bio-
chemical confirmation of CTD. The mostimportant
parameters during collagen breakdown in tissues
are hydroxyprolines (HYP); the level of free HYP is
a marker of collagen degradation; HYP-containing
peptide reflects both the processes of collagen
synthesis and degradation. Glycosaminoglycans,
as well as fractions of sialic acids, fucose, and man-
nose, can serve as markers of proteoglycan degra-
dation and the state of both collagen and glyco-
protein metabolism in CTD.

Morphological diagnostics in pediatric practice
involves non-invasive methods. Bone densitome-
try in CTD reveals a decrease in mineralization in
flat and tubular bones. One of the most reliable
evidence of the presence of CTD is the identifica-
tion of changes in tooth enamel from childhood.
Enamel prisms are the main structural and func-
tional units of enamel, passing in bundles through
its entire thickness radially and slightly curved in
the shape of the letter S. Based on the results of
a study of the ultrastructure of dental enamel, we
can talk about a disturbance of the mineralization
and organization of enamel prisms in persons with
signs of CTD. This is explained by the insufficient
packing density of enamel prisms per unit volume,
their chaotic arrangement, and insufficient orga-
nized and mineralized matrix [4].

Dermatoglyphics, as a method of human gene-
tic research, contributes to the diagnosis of CTD.
Sections of dermatoglyphics: fingerprinting — the
study of patterns on the pads of the fingers, and
plantoscopy — the study of dermatoglyphics of
the plantar surface of the foot. With undifferenti-
ated CTD, the development of pachydermodac-
tyly (from the Greek pachy — thick, dense, hard)
is possible. Morphological changes in pachyder-
modactyly are characterized by hyperkeratosis,
acanthosis, increased dermis thickness, expressed
in varying degrees by fibroblast proliferation, and

ISSN 2221-2582

sometimes mucin deposits. An immunohisto-
chemical study of the dermis reveals an increased
amounts of types lll and V collagen [5].

Indications for genetic counseling confirming/
rejecting CTD:

- established or suspected hereditary disease in

the family;

+ the birth of a child with a congenital malfor-

mation;

« physical development delay or mental retar-

dation in a child;

- recurrent spontaneous abortions, miscarria-

ges, stillbirths;

+ pathology detection during screening pro-

grams;

+ consanguineous marriages;

« exposure to known or possible teratogens

during the first 3 months of pregnancy;

- unfavorable pregnancy.

The principles for treating CTD are presented in
detail in the National Guidelines [3]. The special im-
portance of informing the patient and his parents
(legal representatives) about the concept of “CTD”,
as well as the need for an individual approach to
each clinical case, is emphasized. General recom-
mendations include advice on physical activity
and a balanced diet. It is necessary to choose the
right type of physical activity, adequate load and
pace of training. In addition to morning exercises,
it is necessary to perform aerobic exercise 3 times
a week for 40-60 minutes (swimming, walking or
moderate running on a treadmill, cycling/station-
ary biking, skiing in winter, badminton, bowling,
table tennis). Such types of training loads as cho-
reography, team sports with a high probability of
injury, weightlifting, as well as chess and piano
playing are not recommended due to prolonged
static loads (sitting position). High-protein foods
containing significant amounts of chondroitin sul-
fates are recommended. All patients with CTD are
recommended to consume products fortified with
substances involved in connective tissue metabo-
lism — vitamins C, E, B6, D, P and microelements:
magnesium, copper, manganese, zing, calcium, se-
lenium, sulfur.

CONCLUSION

Comorbidity in pediatrics is an insufficiently
studied phenomenon. A patient diagnosed with
two or more types of pathology should be ob-
served by a team of specialists. In this case, it is
necessary to find a common link in pathogenesis.
In addition to mesenchymal deficiency, conditions
such as endothelial dysfunction, undiagnosed po-
ly-deficiency conditions, and genetic abnormali-
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ties are possible. It is planned to develop reliable
markers for different types of comorbidity in chil-
dren.
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OONOJIHUTEJIbBHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHeCn cyue-
CTBEHHbI BKNaA B pa3paboTKy KoHUenuuum, npo-
BefeHMe wunccnefoBaHUA W MNOArOTOBKY CTaTbW,
npounv n ogobpunu GuHanbHy Bepcuio nepes
ny6nvkaymemn.

KoHdnukT nHtepecoB. ABTOPbI AeKnapupyioT
OTCYTCTBME ABHbIX N NOTEHLMANbHbIX KOHGNNKTOB
WHTEPeCoB, CBA3aHHbIX C Mybnukauuen HacTosA-
LLen cTaTbu.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUW BHELHero GprnHaHCMPOBaHNA
npuv NpoBefeHnn NccnefoBaHuA.

MHdopmupoBaHHoe cornacme Ha ny6nuka-
umio. ABTOPbI MOAYYMAIN MUCbMEHHOe coriacue
NMauMeHTOB Ha NybnuKauuio MefuLUMHCKUX OaH-
HbIX.
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