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Table( 1-1). Summary of BTS and PIDS/IDSA Criteria for Severe Pneumoia

British Thoracic Society

Pediatric Infectious Diseases
Society/Infectious Diseases Society of
America

Temperature >38.5°C

Respiratory rate

¢ >70in infants

¢ >50 in older children
Moderate/severe recession in infants
Severe difficulty in breathing in children
Not feeding in infants

Nasal flaring

Cyanosis

Apnea

Grunting

Tachycardia

Signs of dehydration

Capillary refill 22 seconds

Major Criteria:

Invasive mechanical ventilation
Fluid refractory shock

Acute need for noninvasive positive
pressure ventilation

Hypoxemia requiring FiO2

at a higher

concentration or flow feasible in
general care area

Minor Criteria:

Tachypnea for age:

¢ 0—2 months: respiratory rate >60
¢ 2-12 months: respiratory rate >50
e 1-5 years: respiratory rate >40

e >5 years: respiratory rate >20
Apnhea

Increased work of breathing

Pa02

JFi02

<250

Multilobar infiltrates

Pediatric Early Warning Score >6
Altered mental status
Hypotension, Comorbid conditions
Pleural effusion

Unexplained metabolic acidosis




Table(1-2) Association between single nucleotide polymorphism in genes related to
immunity and community-acquiredpneumonia.

Single nucleotide polymorphism Association to community-acquired
pneumonia

Mannose-binding lectin
MBL2 Gly54Asp (G/A)-rs1800450 | Allelic variants associated to increased
(allele B) | severity and poorer prognosis
MBL2 Gly57Glu (G/A)-rs1800451
(allele C)
MBL2 Arg52Cys (C/T)-rs5030737 | Allilec variants associated to increased severety and
(allele D) | poorer prognosis
Alleles B, Cand D and -221 | No association to CAP
G/C-rs7096206 (alleles X/Y) | No association to CAP-P

FcYll receptors | Homozygotic allele 1 s a risk factor
FCGR2 Arg131His (C/T)-rs1801274 | for pneumococcal bacteremia
Homozygotic allele 1 is associated
to increased severity of CAP
Homozygosis for variant H predisposes
to pneumococcal bacteremia

Toll-like receptors | Homozygotic allele 2 is associated
TLR2-16934 (T/A)-rs4696480 | to increased risk of pneumonia
TLR2 Arg677Trp (C/T)-rs5743706 | Carriers of allele 2 are at increased risk
of sepsis due to gramnegative bacteria
TLR2 Arg753GIn (G/A)-rs5743708 | No association to CAP
TLR4 Asp299Gly (A/G)-rs4986790 | Carriers of allele 2 and haplotypes TLR5
TLR5 Arg392 (C/T)-TLR5 Asn592Ser | 1174* 2-1175* 1 and TLR-5 1174* 1-1175*
(A/G) | 2are atincreased risk of infection due
to Legionella pneumophila

Tumor necrosis factor
TNFA-308 (G/A)-rs1800629 | No association to CAP
TNFA-238 (G/A)-rs361525 | Carriers of allele 2 are at increased risk
TNFA-308 (G/A)-rs1800629 | of poor outcomes
TNFA-238 (G/A)-rs361525 | Haplotype TNF308*2-238*2 is associated
TNFRSF1B+676 (G/T)-rs1061622 | to increased mortality
Met196Arg | Heterogeneity protects against poor
outcome in CAP

nterleukin-6 | Homozygosis for allele G protects against
IL6-174 (C/G)-rs1800795 | poor outcome in pneumococcal CAP

Surfactant proteins
SFTPA1 (aa19T/C)-rs1059047 | Haplotypes SFTPA2 1A10 and
SFTPA1-SFTPA2-6A3-1A predispose
to CAP
SFTPA1 (aa50 G/C)-rs1136450 | Haplotypes A10 and 6A-1A are
associated to poor prognosis

SFTPA1 (aa219C/T)-rs 4253527
SFTPA2 (aa9 A/C)-rs1059046
SFTPA2 (aa91 G/C)-rs17886395
SFTPA2 (aa223C/A)-rs4253527
SFTPD (aallT/C)-rs721917
Heat shock proteins
HSP70-2+1267 AA-rs1061581 | Genotype HSP70-2 1267 predisposes
to septic shock in patients with CA




Table(1-3) Summary of genes involved in cardiac morphogenesis. Mutations of these
important genes lead to various phenotypes of CHDs

Candidategene CHD phenotype

NKX2.5 Tetralogy of Fallot, patent ductus arteriosus, transposition of
greater vessels, atrial septal defects with conduction
defects,andhypoplastic left heart syndrome

MEF2C Double outlet ventricle, ventricular septal defects, and patent
ductus arteriosus

TBX5 Holt-Oram syndrome, ostium secondum defects, tetralogy of Fallot,
and ventricular septal defects

GATA4 Atrial and ventral septal defect

NKRD1 Septal defects

Familial ventral septal defect, pulmonary stenosis, double outlet
HAND2 ventricle, and tetralogy of Fallot
NR2F2 Double outlet ventricle
CAZ1 Ventral septal defects
MYH6 Familial atrial septal defects.
MYH7 Ebstein anomaly and left ventricular non-compaction
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Table(1-4) Type of primary immunodeficiency diseases

Type of Primarylmmunodeficiency
Diseases

Disease

Antibody Production
Defects

Cellular or Combined
Defects

Phagocytic Cell Immune
Defects

Complement Defects

X-linked Agammaglobulinemia (Bruton’s)

Common Variable Immunodeficiency
(CVID)

X-linked or Autosomal Hyper IgM
Syndrome

Selective IgA Deficiency

Severe Combined Immunodeficiency
DiGeorge Syndrome

Ataxia Telangiectasia
Wiskott-Aldrich Syndrome

Leukocyte Adhesion Defect

Chronic Granulomatous Disease
Chediak Higashi Syndrome

Cyclic Neutropenia Kostman Diseases

C1 Esterase Inhibitor Deficiency
Complement Component Deficiency
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Table(1-5) Etiological agents of respiratory infections according to the PIDs category.

Antibody
deficiencies

T- and B-cell
combined
immunodeficiencies

Phagocytic
immunodeficienci
es

Complement
immunodeficienci
es

Encapsulated bacteria
(Streptococcus
pneumoniae,
Staphylococcus
aureus,
Haemophilusinfluenza
e, and Moraxella
catarrhalis)

Other bacteria
(Bordetella

pertussis)
Opportunistic bacteria
(Pseudomonas
aeruginosa)

Atypical bacteria
(Mycoplasma and
Chlamydophilla)

Fungi (Aspergillus and
Scedosporium)—>hype
r-IgE syndrome
Viruses (rhinovirus,
herpes simplex

virus, and
cytomegalovirus

Encapsulated bacteria
(Streptococcus
pneumoniae,
Staphylococcus
aureus,
Haemophilusinfluenza
e, and Moraxella
catarrhalis)

Viruses (respiratory
syncytial virus,
adenovirus,
parainfluenza 3,
paramyxovirus, and
cytomegalovirus)
Opportunistic bacteria
(Pseudomonas
aeruginosa and
Pneumocystis jiroveci)
Atypical mycobacteria
(including BCG
vaccine strain)

Fungi (Aspergillus,
Scedosporium,
Candida, Histoplasma,
and Cryptococcus)

Catalase-positive
microorganisms
(Burkholderia,
Pseudomonas,
Serratia, and
Staphylococcus
aureus)

Fungi (Aspergillus,
Nocardia, and
Candida)
Atypical
mycobacteria
(including BCG
vaccine strain)

Encapsulated
bacteria
(Neisseria sp. and
Streptococcus
pneumoniae)
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Table(1- 6) Common genetic definitions.

Mendelian inheritance Transmission of hereditary characteristics according to the laws of
Mendel.Hereditary pattern characteristic of monogenic diseases.

alal ml a1 8 315l daaill) Jaile (cpi gl " g A0l Cilaall Jlanily Adaial) 431
el

Single nucleotide polymorphism SNP Variation of the DNA sequence. A single nucleotide
(A, T, Cor G) in the genomediffers among the members of a biological species or pairs of
chromosomes.

DSl e de sama A Bale Gy | DNA JIdluls ¢ 535283 dall calas galil) JISE) a3
il gma ga s S O b o shanll & il Gul (g (a8 G el (A aal g i IS Caling Gua
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e 5 slate adl se Jind Al Adag yall il (e Ao sanalliVYI (e da 55 sar (10l Jaadl
Baa 5 Ban 58" g L) 58 oy Le Bale (All g | o gas 5 g S

Allele One or more alternative forms of a DNA(deoxyribonucleic acid) sequence.
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Gene A DNA segment involved in the production of a protein or RNA molecule.
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Polymorphism Difference in DNA sequence among individuals.
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Exon Any segment of a gene that is represented in the mRNA.
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Intron A non-encoding segment of the gene that is removed from the mature mRNA.
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Heterozygote Two different alleles in a given locus.
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Homozygote Two identical alleles in a given locus.
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Abstract

Background:

Pneumonia is a sever and common infectious lung disease.
Host genetics,underlyingdiseases,and lifestyle may impact the
pneumonia susceptibility ,severity, and the outcome.

Methods:

Observational retrospective study involve 100 randomised cases of

children with pneumonia presented by Children Hospital in Damascus , from
January-2018 till January-2020.

Results:

Of 100 children 38% were without underlying predisposing genetic disease,
and 62% of them were with underlying predisposing genetic disease.

The most common predisposing genetic diseases were isolated congenital
heart disease CHDs 35.5% , followed by Werding-Hoffman disease 22.6%,
primary immunodeficiency diseases PIDs 12.9% , Cystic fibrosis disease CF
9.6% ,asthma 8% , structural defects6.4% , sickle cell diseases 5%.

There was a statistically significant association between parental
consanguinity and pneumonia severity in cases without underlying disease.

19% of children with underlying disease have developed complicated
pneumonia ,however 5% of cases without underlying disease have developed
complicated pneumonia (p<0.05) ,there is a statistically significant difference.
Mortality was 46.7% of cases with underlying disease , and was 15.8% of cases
without underlyin disease , (p<0,05) there is a statistically significant
difference.

Conclusion:The underlying genetic predisposing disease worsen the prognosis
of pneumonia (complications development, the need of mechanical
ventilation , and mortality)

The parental consanguinity is a risk factor to develop high risk pneumonia.
Keywords:

Pneumonia,underlying genetic disease,parental consanguinity, severity.
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