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CARDIOLOGY -1

ANTENATAL DIAGNOSIS OF
CONGENITAL HEART DISEASE - IMPACT
ON POSTNATAL MANAGEMENT AND
SURVIVAL

*Shanthi Chidambarathanu

Abstract: Fetal echocardiography has increased the
detection of congenital heart diseases. Delivery planning,
prognostication of diseases and detection of genetic
anomalies have improved, better neonatal presentation
and reduced early neonatal mortality have been shown
in critical congenital heart disease. Though overall
survival benefit is yet to be proven, increased survival in
d-TGA has been proven by various studies. As the
diagnosis of non-critical lesions might not make a
significant impact and many non-medical factors may
influence the postnatal outcome in under-developed
nations, actual impact of fetal diagnosis can be
understood only if studied under disease specific category
with inclusion of socio-economical and health-care
variables.

Keywords: Fetal echocardiography, Antenatal
diagnosis, Congenital heart diseases, Outcome.

* Consultant,
Frontier Lifeline Hospital,
Chennai.

email : shanthic2009@gmail.com

Points to Remember

e Data on postnatal outcome of fetal cardiac
diagnosis is skewed by higher termination rate,
socio-cultural status, diverse health care standards
and economic burden of developing world.

e Reduced early neonatal mortality and improved
short-term outcome are shown in critical lesions
especially in d-TGA.

e QOverall survival benefit has not been proven by
many advanced centres worldwide

o Actual benefit of prenatal diagnosis in developing
countries may be known only after studying and
strengthening the current perinatal care system.

Acknowledgement: I wish to acknowledge all the fetal
cardiac units from where I have gained knowledge by
personal experience or by their publications which could
not be stated here due to limitations.
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NEWBORN WITH CONGENITAL HEART
DISEASE - CLUES TO DIAGNOSIS,
DO’S AND DONT'S

*Srinivas Lakshmivenkateshiah

Abstract: Congenital heart defects are diagnosed in
approximately 1% of all live births and account for the
largest proportion of infant mortality attributable to birth
defects. Approximately 70% of infant deaths attributable
to congenital heart defects occur in the newborn period.
Clinical recognition of a critical CHD from various non
cardiac illness like respiratory distress, sepsis and shock
are often challenging and needs high index of suspicion.
A meticulous echocardiogram can guide a clinician with
proper anatomical diagnosis of CHD and provide
functional assessment of cardiac function in a sick
neonate. We discuss a few common newborn clinical
scenarios, clues to CHD diagnosis and their differential
diagnosis in difficult situations.

Keywords: Congenital heart disease, Newborn,
Pulmonary hypertension, Missed diagnosis.

Points to Remember

e Most common critical congenital heart disease
present during the newborn period.

e Critical congenital heart diseases are important
cause of neonatal and infant mortality.

e Understanding and insight into cardiovascular
hemodynamics help clinician to suspect and
manage such neonates successfully.

e Certain clinical clues are evident and looked for to
pick up commonly missed congenital cardiac
lesions.

* Consultant Pediatric Interventional Cardiologist,
Jupiter Hospital,
Thane.

email : drsrinivasl@yahoo.com
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APPROACH TO A CHILD WITH CARDIAC
MURMUR

*Ritchie Sharon Solomon J

Abstract: Murmurs are categorized by their timing
within the cardiac cycle. Accurate identification of
innocent murmur in a healthy and asymptomatic child
may obviate the need for further investigations.
Appropriate usage of clinical and diagnostic tools will
help us to differentiate innocent/ functional murmur from
pathological murmur. In this review, the classification of
murmurs, functional murmurs and a diagnostic approach
to cardiac murmurs in pediatric age group are discussed.

Keywords: Cardiac murmur, Infant, Child, Innocent
murmur.

Points to Remember

o Cardiac murmurs are quite common in healthy
infants and children.

e Most cardiac murmurs in pediatric age group are
innocent murmurs, but it also may be the only
manifestation of a serious heart disease.

e Clinical diagnosis of pathological murmur
warrants early pediatric cardiology referral.

e Threshold for pediatric cardiology referral should
be low for infants with murmur.

o Systematic approach guides the clinician for an
accurate diagnosis.

*  Assistant Professor of Cardiology,
Institute of Child Health and Hospital for Children,
Chennai

email: ritchie sharon@yahoo.com
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CYANOTIC CONGENITAL HEART
DISEASE - DIAGNOSIS AND
MANAGEMENT

*Sakshi Sachdeva

Abstract: Cyanosis is a clinical sign referring to bluish
discoloration of skin, nails and mucosa. It can be central
cyanosis or peripheral cyanosis depending on presence
or absence of mucosal involvement. Central cyanosis can
have many etiologies ranging from cardiac, pulmonary,
hematologic or neurologic causes. Clinical history,
physical examination and specific investigations help us
to make a tentative diagnosis first. Causes for cyanosis
differs across different age groups. In cardiac causes of
cyanosis one should make a thorough clinical
examination followed by electrocardiogram and chest
radiograph even before embarking upon
echocardiogram. Oxygen saturation should be measured
in both pre-ductal and post-ductal regions.
Saline contrast echocardiography should be done in
suspected cardiac causes of cyanosis with apparently
normal echocardiogram to detect occult right to left
shunts. Management is directed towards the cause.
In neonates with cyanosis and shock, PGE1 may be life
saving till a definitive diagnosis is reached.

Keywords: Central cyanosis, Peripheral cyanosis,
Congenital cyanotic heart diseases.

*  Assistant Professor of Pediatric Cardiology,
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Points to Remember

e Respiratory conditions are the most common cause
of cyanosis in children.

e Pulse oximetry screening can detect presence of
clinically undetectable desaturation, hence CCHDs
can be picked up early with this screening.

e Clinical history, astute examination, chest
radiograph, and ECG provide maximum clue
towards the broad subset of CCHD, aiding the
management before an echocardiogram can be
done.

e Surgical intervention (single or staged) is the
mainstay of management of CCHDs. Timing of
intervention depends on the specific lesion.
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EVALUATION OF SYNCOPE IN
CHILDREN

*Sweta Mohanty

Abstract: Syncope is a common pediatric complaint, with
the commonest cause being benign neurally mediated
syncope. However, in some cases, it can be the harbinger
of serious, underlying cardiac disease. A baseline ECG
is diagnostic in many cardiac conditions.
When concerning factors are present on history, such as
syncope with exercise, coexisting palpitations, or family
history of sudden cardiac death, further cardiac
evaluation should be performed. This article covers the
evaluation and management of syncope in children, with
emphasis on factors in the history and baseline
investigations.

Keywords: Pediatric syncope, Exercise, Channelopathy.

* Consultant Pediatric Cardiologist,
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Points to Remember

e The most common cause of syncope is reflex
vasovagal.

e The cardiovascular causes of syncope are
arrhythmias, primary cardiac anomalies and
coronary abnormalities.

e Baseline ECG should be done in all cases of
pediatric syncope.

o As heart rate can affect QT interval, calculation of
QTc is essential.

e Factors suggestive of cardiac cause include
syncope with exercise, lack of prodrome, associated
chest pain or palpitations, syncope occurring in
supine position, family history of sudden death, or
abnormal cardiac examination.

e Detailed evaluation by a pediatric cardiologist is
necessary in the presence of concerning factors in
history or on examination.

e The extent of testing is individualized, and may
include exercise stress test or Holter monitoring.
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TACHYARRHYTHMIAS
*Saileela Rajan

Abstract: Tachyarrhythmias in children are not
uncommon, and often present as an emergency. A high
index of suspicion is required to diagnose
tachyarrhythmias in infants as the symptoms are often
vague and non-specific. This article discusses the
frequently encountered tachyarrhythmias in children,
practical approach to their diagnosis and outlines the
management options.

Keywords: Tachyarrhythmia, Supraventricular
tachycardia, Atrial flutter, Adenosine, Cardioversion.

Points to Remember

e A systematic approach to ECG helps to diagnose
the mechanism of arrhythmia.

e A 12 lead ECG should be documented initially when
the child presents with tachyarrhythmia. An ECG
(rhythm strip) should be documented during
administration of adenosine. Another 12-lead ECG
should be recorded after the rhythm reverts to sinus.

o EAT and PJRT are incessant tachycardias and can
lead to tachycardia induced cardiomyopathy.
Cardiac function improves on treatment of the
arrhythmia.

e Catheter based radiofrequency ablation provides
cure to many forms of recurrent arrhythmias.

* Consultant Pediatric Cardiologist,
MIOT Hospital, Chennai.

email id: drsaileelarajan@gmail.com
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KAWASAKI DISEASE IN CHILDREN
- AN UPDATE

*Saji Philip

Abstract: Kawasaki disease (KD) is a systemic vasculitis
of unknown origin, in which circulating immune
complexes triggered by infectious or non-infectious
agents have been detected in the early phase, implicating
that immune-pathologic mechanisms might be involved
in the pathogenesis of vasculitis in KD. KD should always
be considered in children with prolonged unexplained
fever, thrombocytosis and skin peeling. The first line of
treatment includes 1VIG and aspirin. Infliximab or second
dose of IVIG plus low-dose prednisolone are reasonable
choices of treatment for patients with refractory KD.
Giant aneurysms seldom resolve and need lifelong
antiplatelet and anticoagulant therapy. Timely diagnosis
and an effective risk-stratified treatment regimen,
specially infliximab can reduce the incidence of coronary
artery abnormalities and lead to faster resolution of large
aneurysms. Long term follow up and parental counselling
is most essential and crucial in KD coronary artery
disease.

Keywords: Kawasaki disease, Intravenous
immunoglobulin, Cornary artery disease, Infliximab,
Pathogenesis, Thrombocytosis, Refratory Kawasaki
disease.
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Points to Remember

e Kawasaki disease is a systemic vasculitis of
unknown origin and circulating immune
complexes triggered by infectious or non-infectious
agents which have been detected in the early phase
of KD.

e KD should always be considered in children with
prolonged unexplained fever, thrombocytosis and
peeling of skin supported by AHA special criteria.

e The role of the coronary Z scores has become
increasingly crucial for management and follow-
up of CAL.

e Gold standard therapy for acute phase of KD is
IVIG and aspirin, but add on therapy will certainly
mitigate the severity of coronary artery vasculitis.

o Infliximab or second dose of IVIG plus low-dose
prednisolone are both reasonable choices of
treatment for patients with refractory KD. Giant
aneurysm seldom resolves and needs lifelong
antiplatelet and anticoagulant therapy.

o Timely diagnosis and an effective risk-stratified
treatment regimen can reduce the incidence of
coronary artery abnormalities.

e Long term follow up and parentalcounselling are
most essential and crucial in KD with coronary
artery disease.
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Abstract: Human adenoviruses are notorious to cause
infective outbreaks among young, otherwise healthy
children. The clinical features are variable and may not
be localised only to the respiratory system. Adenoviral
infections can present as influenza-like illnesses and can
pose diagnostic and therapeutic dilemmas for clinicians,
especially if there are other concurrent viral outbreaks.
The clinical, laboratory, and radiological features are
quite non-specific and can lead to injudicious antibiotic
use, especially in the presence of elevated inflammatory
markers such as C-Reactive Protein and procalcitonin.
This narrative review describes the clinical, and
laboratory profile and the potential treatment options in
adenoviral illness in immunocompetent children. We also
suggest a clinical management algorithm that can be used
for an immunocompetent child presenting with influenza-
like illness.
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Points to Remember

e Human adenovirus infections can manifest with a
wide spectrum of clinical manifestations and cause
high levels of inflammatory markers, even in the
absence of concurrent/secondary bacterial
infection.

e During an outbreak, the treating clinicians must
have a low threshold of suspicion of this viral illness
to avoid the unnecessary use of antibiotics.

e Majority of the immunocompetent children with
adenoviral infections can be managed with
symptomatic treatment.

o Antivirals and immune modulators may be used in
the critically ill on a case-by-case basis.

References

1. ShiJ, Zhou Y, Wang F, Wang C, Miao H, Sun T, et al.
A case series of children with adenovirus pneumonia:
three-year experiences in a tertiary PICU. BMC pediatr.
2020; 20:1-8.

2. Lynch III JP, Kajon AE. Adenovirus: Epidemiology,
global spread of novel types, and approach to treatment.
Semin Resp Crit care Med 2021; 42 (6):800-821).

3. Marcone DN, Culasso ACA, Reyes N, KajonA,
Viale D, Campos RH, et al. Genotypes and phylogenetic
analysis of adenovirus in children with respiratory
infection in Buenos Aires, Argentina (2000-2018). PLoS
One. 2021 Mar 8;16(3):¢0248191. doi: 10.1371/journal.
pone.0248191. PMID: 33684131; PMCID: PMC
7939361.

4. Shieh WJ. Human adenovirus infections in pediatric
population - An update on clinico-pathologic correlation.
Biomed J. 2022; 45(1):38-49.

5. Fox JP, Brandt CD, Wassermann FE, Hall CE,
Spigland I, Kogon A, et al. The virus watch program: a
continuing surveillance of viral infections in metropolitan
New York families: observations of adenovirus
infections: virus excretion patterns, antibody response,
efficiency of surveillance, patterns of infections and
relation to illness. Am J Epidemiol. 1969; 89(1):
25-50.

6. Jonas RA, Ung L, Rajaiya J, Chodosh J. Mystery eye:
Human adenovirus and the enigma of epidemic
keratoconjunctivitis. Prog Retin Eye Res. 2020;



Indian Journal of Practical Pediatrics

10.

1.

12.

13.

14.

15.

16.

17.

18.

76:100826. doi: 10.1016/j.preteyeres.2019.100826.
Epub 2019 Dec 28. PMID: 31891773; PMCID:
PMC7302964.

Lu Z, Wang H, Bao Y, Li Z, Zhang H, Zhao H, et al.
Retrospective study of an adenovirus pneumonia
outbreak in Shenzhen in 2017. Virologica Sinica. 2021;
36(3):555-558.

Shachor-Meyouhas Y, Hadash A, Kra-Oz Z, Shafran E,
Szwarcwort-Cohen M, Kassis I. Adenovirus respiratory
infection among immunocompetent patients in a pediatric
intensive care unit during 10-year period: co-morbidity
is common. The Isr Med Assoc J.2019; 21(9):595-598.

Fu Y, Tang Z, Ye Z, Mo S, Tian X, Ni K, et al.
Human adenovirus type 7 infection causes a more severe
disease than type 3. BMC Infect Dis. 2019;19(1):1-11.

Xie L, Zhang B, Zhou J, Huang H, Zeng S, Liu Q, et al.
Human adenovirus load in respiratory tract secretions
are predictors for disease severity in children with human
adenovirus pneumonia. Virol J. 2018; 15:1-10.

Chen X, Lv ], Qin L, Zou C, Tang L. Severe adenovirus
pneumonia requiring extracorporeal membrane
oxygenation support in immunocompetent children.
Front Pediatr. 2020; 8:162.

Shi T, Chen C, Fan H, Yu M, Li M, Yang D, et al. Impact
of extracorporeal membrane oxygenation in
immunocompetent children with severe adenovirus
pneumonia. BMC Pulm Med.2023 Jan 3023(1):41. doi:
10.1186/s12890-022-02284-5. PMID: 36717803;
PMCID: PMC9885392.

Simon DW, Halstead ES, Davila S, Kernan KF,
Clark RS, StorchG,et al. DNA viremia is associated with
hyperferritinemia in pediatric sepsis. J Pediatr. 2019;
213:82-87.

Zhong H, Dong X. Analysis of Clinical Characteristics
and Risk Factors of Severe Adenovirus Pneumonia in
Children. Front Pediatr. 2021 12; 9:566797. doi: 10.3389/
fped.2021.566797. PMID: 34712627; PMCID:
PMC8546294.

Lee B, Damon CF, Platts-Mills JA. Pediatric acute
gastroenteritis associated with adenovirus 40/41 in low-
income and middle-income countries. CurrOpin Infect
Dis. 2020; 33(5):398-403.

Baker JM, Buchfellner M, Britt W, Sanchez V,
Potter JL, Ingram LA, et al. Acute Hepatitis and
Adenovirus Infection Among Children - Alabama,
October 2021 - February 2022. Morb Mortal Wkly Rep.
2022; 71(18):638-640.

Hoffman J. Adenovirus: ocular manifestations. CEHJ.
2020; 33(108):73-75.

Bialasiewicz A. Adenoviralkeratoconjunctivitis.
SultanQaboosUnivMed J. 2007; 7(1):15-23.

20.

21.

22.

23.

24.

25.

26.

27.

28.

2023; 25(3):261

Gupta SK, Fitzgerald JF.3569 Gastric erosions in
children: is adenovirus the cause? Abstracts Submitted
to ASGE 2000.GastrointestEndosc2000; 51(4):AB128.
Biserni GB, Scarpini S, Dondi A, Biagi C, Pierantoni L,
Masetti R, et al. Potential diagnostic and prognostic
biomarkers for adenovirus respiratory infection in
children and young adults. Viruses. 2021; 13(9):1885.
doi: 10.3390/v13091885. PMID: 34578465, PMCID:
PMC8472906.

Rajbanshi A, Giri PP, Laha S, Poddar S. Epidemiology,
clinical presentation, and respiratory sequelae of severe
adenoviral pneumonia in children admitted in a tertiary
care pediatric intensive care unit from Eastern India:
A single-center observational study. Journal of Pediatric

Critical Care. 2022 Jul 1; 9(4):131-138.

Pehler-Harrington K, Khanna M, Waters CR,
Henrickson KJ. Rapid detection and identification of
human adenovirus species by adenoplex, a multiplex
PCR-enzyme hybridization assay. J ClinMicrobiol. 2004;
42(9):4072-4076.

Ghafar MHA, Mohamed H, Mohammad NMY,
Mohammad ZW, Madiadipoera T, Wang Y, et al.
Mometasonefuroate intranasal spray is effective in
reducing symptoms and adenoid size in children and
adolescents ~ with  adenoid  hypertrophy.
ActaOtorrinolaringolEsp (Engl Ed). 2020 May-Jun;
71(3):147-153.

Fan H, Chen C, Xu X, Zeng S,Yin G, JiangW, et al.
Role of Intravenous immunoglobulin in Non-
Immunocompromised children With Severe Adenovirus
Pneumonia: A Retrospective Observational Study. ResSq;
2020. doi: 10.21203/rs.3.rs-88010/v1.

Florescu DF, SchaenmanJM.. Adenovirus in solid organ
transplant recipients: Guidelines from the American
Society of Transplantation Infectious Diseases
Community of Practice. Clin Transplant. 2019; 33(9):
e13527. doi: 10.1111/ctr.13527. Epub 2019 Apr 1.
PMID: 30859626.

Alcamo AM, Wolf MS, Alessi LJ, Chong HJ, Green M,
Williams JV, et al. Successful Use of Cidofovir in an
Immunocompetent Child With Severe Adenoviral Sepsis.
Pediatrics. 2020; 145(1):¢20191632. doi: 10.1542/
peds.2019-1632. Epub 2019 Dec 11. PMID: 31826930;
PMCID: PMC6939840.

Ganapathi L, Arnold A, Jones S, Patterson A,
Graham D, Harper Met al.. Use of cidofovir in pediatric
patients with adenovirus infection. F1000Res. 2016
26;5:758. doi: 10.12688/f1000research.8374.2. PMID:
27239277; PMCID: PMC4863673.

Ko JH, Lim JU, Choi JY, Oh HS, Yoo H, Jhun BW, et
al. Early cidofovir administration might be associated
with a lower probability of respiratory failure in



Indian Journal of Practical Pediatrics

29.

30.

31.

32.

33.

34.

treating human adenovirus pneumonia: a retrospective
cohort study. ClinMicrobiol Infect. 2020; 26(5):646.
€9-646.¢14. doi: 10.1016/j.cmi.2019.10.012. Epub
2019 Oct 21. PMID: 31648000, PMCID:
PMC7129699.

Rafiullah M, Siddiqui K. Corticosteroid use in viral
pneumonia: experience so far and the dexamethasone
breakthrough in coronavirus disease-2019. J Comp Eff
Res. 2020; 9(18):1247-1254.

MacNeil KM, Dodge MJ, Evans AM, Tessier TM,
Weinberg JB, Mymryk JS. Adenoviruses in medicine:
innocuous pathogen, predator, or partner. Trends Mol
Med. 2023; 29(1):4-19.

Newton AH, Cardani A, Braciale TJ. Newton AH,
Cardani A, Braciale TJ. The host immune response in
respiratory virus infection: balancing virus clearance and
immunopathology. Seminlmmunopathol. 2016; 38(4):
471-482.

Liu X, Cao W, Li T. High-Dose Intravenous
Immunoglobulins in the Treatment of Severe Acute Viral
Pneumonia: the known mechanisms and clinical effects.
Front Immunol. 2020; 11:1660. doi: 10.3389/fimmu.
2020.01660. PMID: 32760407; PMCID: PMC7372093.

Krause I, Wu R, Sherer Y, Patanik M, Peter JB,
Shoenfeld Y. In vitro antiviral and antibacterial activity
of commercial intravenous immunoglobulin preparations
- A potential role for adjuvant intravenous

immunoglobulin therapy in infectious diseases.
TransfusMed. 2002; 12(2):133-139.

Otto WR, Behrens EM, Teachey DT, Lamson DM,
Barrett DM, BassiriH, etal. Human adenovirus 7-associated
hemophagocyticlymphohistiocytosis-like illness: Clinical
and virological characteristics in a cluster of five pediatric
cases. Clin Infect Dis. 2021; 73(7): e1532-1538.

35.

36.

37.

38.

39.

40.

2023; 25(3):262

Carcillo JA, Simon DW, Podd BS. How we manage
hyperferritinemic sepsis related MODS/macrophage
activation syndrome/secondary HLH. Pediatr Crit Care
Med. 2015; 16(6):598-600.

Martin-Loeches I, Torres A. Corticosteroids for CAP,
influenza and COVID-19: when, how and benefits or
harm?. EurRespir Rev. 2021; 30(159) :200346. doi:
10.1183/16000617.0346-2020. PMID: 33568526;
PMCID: PMC7877325.

Villar J, Ferrando C, Martinez D, Ambroés A,
Munoz T, Soler JA, et al. Dexamethasone treatment
for the acute respiratory distress syndrome: a
multicentre, randomised controlled trial. Lancet
Respir Med. 2020; 8(3):267-276.

Dequin PF, Meziani F, Quenot JP, Kamel T, Ricard JD,
Badie J, et al. Hydrocortisone in Severe Community-
Acquired Pneumonia. N Engl J Med. 2023; 388(21):
1931-1941

Torres A, Sibila O, Ferrer M, Polverino E, Menendez R,
Mensa J, et al. Effect of corticosteroids on treatment
failure among hospitalized patients with severe
community-acquired pneumonia and high inflammatory
response: a randomized clinical trial. JAMA. 2015;
313(7):677-686.

Zabrocki LA, Brogan TV, Statler KD, Poss WB,
Rollins MD, Bratton SL. Extracorporeal membrane
oxygenation for pediatric respiratory failure: Survival
and predictors of mortality. Crit Care Med. 2011;
39(2):364-370.



Indian Journal of Practical Pediatrics

2023; 25(3):263

DRUG PROFILE

USE OF MUCOACTIVE MEDICATIONS IN
CHILDREN

*Jeeson C Unni
** Aarthi Ramesh
***Irshad M

Abstract: Bronchiolitis, cystic fibrosis, bronchiectasis,
primary ciliary dyskinesia, pneumonia, and severe
asthma are some conditions that cause accumulation of
thick mucus secretions in the respiratory tract.
The mucolytic medications lyse these thick secretions and
thereby increase clearance of the airways and are used
with varying degrees of success.
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Points to Remember

e Mucoactive agents are mucolytics, expectorants,

mucokinetics and mucoregulatory medications.

e Mucoactive drugs are indicated mainly in

bronchiectasis, bronchiolitis, severe asthma and
cystic fibrosis.

e Dornase alfa is clinically beneficial in CF

bronchiectasis but harmful in non-CF
bronchiectasis with worsening of exacerbations.

o Mucoregulatory medications such as ivacaftor,

lumacaftor and tezacaftor are FDA approved for
use in patients with cystic fibrosis and should be
taken with fat containing food.
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CASE REPORT

SEVOFLURANE IN TREATMENT OF
REFRACTORY LIFE THREATENING
ASTHMA
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Abstract: Asthma is a common disease in children,
caused by chronic inflammation of airways, leading to
reversible airflow obstruction and enhanced bronchial
reactivity. Status asthmaticus is treated with
nebulisations, intravenous bronchodilators. When these
interventions fail, the option of inhaled anaesthetic agents
can be considered, amongst which sevoflurane is one of
the safest. Inhaled anaesthetics are associated with risk
of developing malignant hyperthermia.
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