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HEART FAILURE IN CHILDREN - HOW
TO OPTIMIZE TREATMENT?

*Simran Jain
*Shreepal Jain

Abstract: Heart failure in children represents an
important cause of morbidity and mortality in childhood.
The recognition of the heart disease in childhood can be
challenging as children often have a limited repertoire
of presenting signs and symptoms and frequently have
illnesses that imitate cardiac disease, such as
bronchiolitis, reactive airway diseases and sepsis.
Hence, managing heart failure in children  requires
specific knowledge and skills. There are well-established
guidelines for the management of  heart failure  in the
adult population, but the equivalent consensus for
paediatric heart failure in children is lacking. This article
offers an overview on the etiology, diagnosis, and therapy
of pediatric heart failure in children, with a specific focus
on practical issues required for management.

Keywords: Heart failure, Cardiomyopathy, Modified
ross criteria, Milrinone, Heart transplant.

Points to Remember

 Heart failure is categorized into 4 stages as per the
International Society for Heart and Lung
Transplantation (ISHLT) guidelines based on the
history, clinical findings and echocardiographic
findings.

 Severity grading is based on  signs and symptoms
and stratified as per modified Ross criteria for
<6 years, NYHA for >6 years.

 The diagnosis of HF is an integration of clinical
signs, symptoms and relevant investigations which
include hematological, echocardiographic and
other imaging modalities  tailored to individual
patient.

 Based on the hemodynamic status, patient should
be categorized as either acute decompensated heart
failure or chronic compensated heart failure.

 Those with ADHF carry a high risk of morbidity
and mortality, thus should be promptly managed
in PICU with inotropes, vasodilator and ventilatory
support whereas patients with chronic compensated
heart failure should get graduated medical
therapies based on HF clinical stage.
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MYOCARDITIS IN CHILDREN -
APPROACH TO DIAGNOSIS AND
MANAGEMENT

*Shweta Bakhru

Abstract: Myocarditis is defined as the inflammatory
disease of the myocardium, resulting from a wide range
of etiologies and they can be diagnosed through a
combination of histologic, immunologic and
immunohistochemical criteriae. Clinical presentations of
myocarditis are often non-specific in nature.
The presentation can be subclinical or extensive,
manifesting as cardiogenic shock, arrhythmia and
fulminant myocarditis leading to rapid progression and
sudden death. The diagnosis of myocarditis relies on a
range of clinical features and both imaging and
non-imaging-based methods. The standard treatment of
acute myocarditis in children is not well established and
some cases may benefit from immunoglobulin therapy,
immunosuppressive therapy or both. The survival rate of
children with myocarditis is higher in the childhood
population compared to infancy.

Keywords: Myocarditis, Cardiogenic shock, Fulminant
myocarditis.

Points to Remember

 Myocarditis poses significant mortality and
morbidity challenges in children due to its diverse
presentation and heterogeneous causes.

 Management remains complex, aiming to stabilize
vital organs, ensure tissue perfusion and provide
adequate ventilation.

 Improved hemodynamic understanding contributes
to better survival rates and enhanced treatment
approaches.

 Medications contribute to the comprehensive long-
term management of myocarditis, addressing both
symptomatic relief and improving the underlying
cardiac function. The selection of specific drugs
depends on the patient’s clinical condition and their
use should be guided by the treating healthcare
provider.

 Regular monitoring and adjustments are essential
for optimizing therapeutic benefits.
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References

1. Schultz JC, Hilliard AA, Cooper LT Jr, Rihal CS.
Diagnosis and treatment of viral myocarditis. Mayo Clin
Proc. 2009; 84(11):1001-9. doi: 10.1016/S0025-
6196(11)60670-8. PMID: 19880690; PMCID:
PMC2770911.

2. Seidel F, Opgen-Rhein B, Rentzsch A, Boehne M,
Wannenmacher B, Boecker D, et al. Clinical
characteristics and outcome of biopsy-proven
myocarditis in children-Results of the German
prospective multicentre registry “MYKKE”. Int J Cardiol
2022 J;357:95-104.

3. Bowles NE, Ni J, Kearney DL, Pauschinger M,
Schultheiss HP, McCarthy R,et al. Detection of viruses
in myocardial tissues by polymerase chain reaction:
evidence of adenovirus as a common cause of
myocarditis in children and adults. J Am Coll Cardiol.
2003; 42(3):466-72.* Consultant Pediatric Cardiologist,

Rainbow Children’s Heart Institute,
Hyderabad.
email: hrehaan2015@gmail.com

CARDIOLOGY - II



Indian Journal of Practical Pediatrics 2023; 25(4):352

4. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al.
Clinical characteristics of 138 hospitalized patients with
2019 novel coronavirus-infected pneumonia in Wuhan,
China. JAMA. 2020; 323(11):1061-9.

5. Caforio AL, Pankuweit S, Arbustini E, Basso C, Gimeno-
Blanes J, Felix SB, et al. Current state of knowledge on
aetiology, diagnosis, management and therapy of
myocarditis: a position statement of the European Society
of Cardiology Working Group on Myocardial and
Pericardial Diseases. EurHeart J. 2013; 34(33):2636-48.

6. Butts RJ, Boyle GJ, Deshpande SR, Gambetta K,
Knecht KR, Prada-Ruiz CA,et al. Characteristics of
clinically diagnosed pediatric myocarditis in a
contemporary multi-center cohort. Pediatr Cardiol.
2017; 38:1175-82.

7. Suthar D, Dodd DA, Godown J. Identifying non-invasive
tools to distinguish acute myocarditis from dilated
cardiomyopathy in children. Pediatr Cardiol. 2018;
39:1134-8.

8. Kitulwatte ID, Kim PJ, Pollanen MS. Sudden death
related myocarditis: a study of 56 cases. Forensic Sci
Med Pathol. 2010; 6:13-9.

9. Lynge TH, Nielsen TS, Winkel BG, Tfelt-Hansen J,
Banner J. Sudden cardiac death caused by myocarditis
in persons aged 1-49 years: a nationwide study of 14
294 deaths in Denmark. Forensic Sci Res. 2019; 4(3):
247-56.

10. Peretto G, Sala S, Rizzo S, De Luca G, Campochiaro C,
Sartorelli S, et al. Arrhythmias in myocarditis: state of
the art. Heart Rhythm. 2019; 16(5):793-801.

11. Kumar A, Bagur R, Béliveau P, Potvin JM, Levesque P,
Fillion N, et al. Acute myocarditis triggering coronary
spasm and mimicking acute myocardial infarction. World
J Cardiol. 2014; 6(9):1045-8.

12. Ko H, Kim T, Lee HD, Byun JH, Choo KS. Coronary
artery spasm due to acute myocarditis in an
adolescent: a case report. BMC Pediatr. 2022 May
24;22(1):304.

13. Lampejo T, Durkin SM, Bhatt N, Guttmann O. Acute
myocarditis: aetiology, diagnosis and management. Clin
Med. 2021 ;21(5):e505.

14. AlBiltagi M, Issa M, Hagar HA, AbdelHafez M,
Aziz NA. Circulating cardiac troponins levels and cardiac
dysfunction in children with acute and fulminant viral
myocarditis. Acta Pediatr2010; 99(10):1510-6.

15. Nasser N, Perles Z, Rein AJ, Nir A. NT-proBNP as a
marker for persistent cardiac disease in children with
history of dilated cardiomyopathy and myocarditis.
Pediatr Cardiol. 2006; 27:87-90.

16. Durani Y, Egan M, Baffa J, Selbst SM, Nager AL.
Pediatric myocarditis: presenting clinical characteristics.
AmJ  EmergMed. 2009; 27(8):942-7.

17. Pompa AG, Beerman LB, Feingold B, Arora G.
Electrocardiogram changes in pediatric patients with
myocarditis. AmJ Emerg Med 2022; 59:49-53.

18. Þengül FS, Arslan P, Duras E, Atik SU, Ayyýldýz P,
GüzeltaþA,et al. Electrocardiographic Changes and
Arrhythmia Spectrum in Pediatric Patients with Acute
Myocarditis. Comprehensive medicine. 2023; 15(4):
301-9.

19. Felker GM, Boehmer JP, Hruban RH, Hutchins GM,
Kasper EK, Baughman KL, et al. Echocardiographic
findings in fulminant and acute myocarditis.
J Am Coll Cardiol. 2000; 36(1):227-32.

20. Gursu HA, Cetin II, Azak E, Kibar AE, Surucu M,
OrgunA, et al. The assessment of treatment outcomes in
patients with acute viral myocarditis by speckle tracking
and tissue Doppler methods. Echocardiography. 2019
;36(9):1666-74.

21. Tissot C, Singh Y, Sekarski N. Echocardiographic
evaluation of ventricular function-for the neonatologist
and pediatric intensivist. Front Pediatr 2018 Apr 4; 6:79.
doi: 10.3389/fped.2018.00079. PMID: 29670871;
PMCID: PMC5893826.

22. Isaak A, Bischoff LM, Faron A, Endler C,
Mesropyan N, Sprinkart AM, et al. Multiparametric
cardiac magnetic resonance imaging in pediatric and
adolescent patients with acute myocarditis. Pediatr
Radiol. 2021 Dec; 51(13):2470-2480. doi: 10.1007/
s00247-021-05169-7. Epub 2021 Aug 25. PMID:
34435226; PMCID: PMC8599260.

23. Nosaka N, Muguruma T, Fujiwara T, Enomoto Y,
Toida C, Morishima T. Effects of the elective introduction
of extracorporeal membrane oxygenation on outcomes
in pediatric myocarditis cases. Acute Med Surg 2015;
2(2):92-7.

24. Ghelani, Sunil J, Michael C. Spaeder, William Pastor,
Christopher F. Spurney, and Darren Klugman.
“Demographics, trends, and outcomes in pediatric acute
myocarditis in the United States, 2006 to 2011.
Circ Cardiovasc Qual  Outcomes 2012: 5 (5):622-627.

25. Huang X, Sun Y, Su G, Li Y, Shuai X. Intravenous
immunoglobulin therapy for acute myocarditis in children
and adults a meta-analysis. Int Heart J 2019; 60(2):
359-65.



Indian Journal of Practical Pediatrics 2023; 25(4):353

PULMONARY HYPERTENSION IN
CHILDREN

*Shatabdi Giri
**Prashant Bobhate

Abstract: Pulmonary hypertension in children is a rare
disease of diverse etiology. Symptoms of pulmonary
hypertension  in children are often subtle or misleading
and should be suspected in any child with undue shortness
of breath, fatiguability or syncope. The diagnostic
evaluation of a pediatric patient with pulmonary
hyprtension is extensive but essential, given the rapid
progression of the disease if left undiagnosed and
untreated. A targeted approach and an individualized
treatment plan for the pediatric patient with pulmonary
hypertension is required for better prognosis. Heart and
lung transplantation is considered for those who have
failed maximal therapy.

Keywords: Pulmonary hypertension, Diagnosis,
Targeted approach.

Points to Remember

 Pulmonary hypertension is a rare disease of diverse
etiology with a very high morbidity and mortality.

 Thorough etiological evaluation is necessary for
all patients with PAH.

 Risk stratification and stepwise therapeutic
escalation is the cornerstone for management of
PAH .

 Newer treatment modalities like Potts shunt should
be considered in patients not responding to medical
management.

References

1. Rosenzweig EB, Abman SH, Adatia I, Beghetti M,
Bonnet D, Haworth S, et al. Pediatric pulmonary arterial
hypertension: updates on definition, classification,
diagnostics and management. EurRespir J. 2019;
53(1).2019; 53(1).

2. van Loon RL, Roofthooft MT, Delhaas T, van Osch-
Gevers M, Ten Harkel AD, Strengers JL, et al. Outcome
of pediatric patients with pulmonary arterial hypertension
in the era of new medical therapies. Am J Cardiol. 2010;
106(1):117-124.

3. Hansmann G, Koestenberger M, Alastalo TP, Apitz C,
Austin ED, Bonnet D, et al. 2019 updated consensus
statement on the diagnosis and treatment of pediatric
pulmonary hypertension: The European Pediatric
Pulmonary Vascular Disease Network (EPPVDN),
endorsed by AEPC, ESPR and ISHLT. J Heart Lung
Transplant. 2019; 38(9):879-901.

4. Constantine A, Dimopoulos K, Haworth SG,
Muthurangu V, Moledina S. Twenty-Year Experience and
Outcomes in a National Pediatric Pulmonary
Hypertension Service. Am J Respir Crit Care Med. 2022;
206(6):758-66.

5. Saxena A. Congenital Heart Disease in India: A Status
Report. Indian Pediatr. 2018; 55(12):1075-1082.

6. Paranjape RS, Challacombe SJ. HIV/AIDS in India: an
overview of the Indian epidemic. Oral Dis. 2016;
22Suppl 1:10-14.

7. Farber HW, Miller DP, Poms AD, Badesch DB,
Frost AE, Muros-Le Rouzic E, et al. Five-Year outcomes
of patients enrolled in the REVEAL Registry. Chest.
2015; 148(4):1043-1054.

8. Humbert M, Kovacs G, Hoeper MM, Badagliacca R,
Berger RMF, Brida M, et al. 2022 ESC/ERS Guidelines
for the diagnosis and treatment of pulmonary
hypertension. EurRespir J. 2023; 61(1): 2200879. 2023;
61(1).

9. Walsh-Sukys MC, Tyson JE, Wright LL, Bauer CR,
Korones SB, Stevenson DK, et al. Persistent pulmonary
hypertension of the newborn in the era before nitric oxide:
practice variation and outcomes. Pediatrics. 2000; 105(1
Pt 1):14-20.

10. Alano MA, Ngougmna E, Ostrea EM, Jr., Konduri GG.
Analysis of nonsteroidalantiinflammatory drugs in
meconium and its relation to persistent pulmonary
hypertension of the newborn. Pediatrics.
2001;107(3):519-523.

* DrNB Resident,
Care Hospitals,
Hyderabad.

** Consultant Pediatric Cardiologist,
Children’s Heart Center,
Kokilaben Dhirubai Ambani Hospital,
Mumbai.
email: prashantbobhate@gmail.com

CARDIOLOGY - II



Indian Journal of Practical Pediatrics 2023; 25(4):354

11. Chambers CD, Hernandez-Diaz S, Van Marter LJ,
Werler MM, Louik C, Jones KL, et al. Selective
serotonin-reuptake inhibitors and risk of persistent
pulmonary hypertension of the newborn. N Engl J Med.
2006; 354(6):579-587.

12. Steinhorn RH. Neonatal pulmonary hypertension.
PediatrCrit Care Med. 2010;11(2 Suppl):S79-84.

13. Boggs S, Harris MC, Hoffman DJ, Goel R, McDonald-
McGinn D, Langston C, et al. Misalignment of
pulmonary veins with alveolar capillary dysplasia:
affected siblings and variable phenotypic expression.
J Pediatr. 1994;124(1):125-128.

14. Bhat R, Salas AA, Foster C, Carlo WA, Ambalavanan N.
Prospective analysis of pulmonary hypertension in
extremely low birth weight infants. Pediatrics. 2012;
129(3):e682-689.

15. Simonneau G, Montani D, Celermajer DS, Denton CP,
Gatzoulis MA, Krowka M, et al. Haemodynamic
definitions and updated clinical classification of
pulmonary hypertension. EurRespir J. 2019;53(1):
1801913; DOI: 10.1183/13993003.01913-2018

16. Lopes AA, O’Leary PW. Measurement, interpretation
and use of hemodynamic parameters in pulmonary
hypertension associated with congenital cardiac disease.
Cardiol Young. 2009;19(5):431-435.

17. Cerro MJ, Abman S, Diaz G, Freudenthal AH,
Freudenthal F, Harikrishnan S, et al. A consensus
approach to the classification of pediatric pulmonary
hypertensive vascular disease: Report from the PVRI
Pediatric Taskforce, Panama 2011. Pulm Circ. 2011;1(2):
286-298.

18. Migdal A, Zuk M, Jagiellowicz-Kowalska D,
Powichrowska Z, Brzezinska-Rajszys G. Which
Functional Classification Scale is Optimal for Children
with Pulmonary Hypertension (PAH)? Pediatr Cardiol.
2020;41(8):1725-1729.

19. Jone PN, Ivy DD. Echocardiography in pediatric
pulmonary hypertension. Front Pediatr. 2014;2:124.
2014; 2:124.

20. Bobhate P, Garg S, Sharma A, Roy D, Raut A, Pawar R,
et al. Congenital extrahepaticportocaval malformation:
Rare but potentially treatable cause of pulmonary
hypertension. Indian Heart J. 2021; 73(1):99-103.

21. Abman SH, Hansmann G, Archer SL, Ivy DD, Adatia I,
Chung WK, et al. Pediatric Pulmonary Hypertension:
Guidelines From the American Heart Association and
American Thoracic Society. Circulation. 2015; 132(21):
2037-2099.

22. Kaestner M, Schranz D, Warnecke G, Apitz C,
Hansmann G, Miera O. Pulmonary hypertension in the

intensive care unit. Expert consensus statement on the
diagnosis and treatment of paediatric pulmonary
hypertension. The European Paediatric Pulmonary
Vascular Disease Network, endorsed by ISHLT and
DGPK. Heart. 2016; 102Suppl2:ii57-66.

23. Maron BA, Waxman AB, Opotowsky AR, Gillies H,
Blair C, Aghamohammadzadeh R, et al. Effectiveness
of spironolactone plus ambrisentan for treatment of
pulmonary arterial hypertension (from the [ARIES] study
1 and 2 trials). Am J Cardiol. 2013;112(5):720-725.

24. Lammers AE, Apitz C, Zartner P, Hager A, Dubowy KO,
Hansmann G. Diagnostics, monitoring and outpatient care
in children with suspected pulmonary hypertension/
paediatric pulmonary hypertensive vascular disease.
Expert consensus statement on the diagnosis and
treatment of paediatric pulmonary hypertension.
The European Paediatric Pulmonary Vascular Disease
Network, endorsed by ISHLT and DGPK. Heart. 2016;
102Suppl2:ii1-13.

25. Wharton J, Strange JW, Moller GM, Growcott EJ,
Ren X, Franklyn AP, et al. Antiproliferative effects of
phosphodiesterase type 5 inhibition in human pulmonary
artery cells. Am J Respir Crit Care Med. 2005; 172(1):
105-113.

26. Condon DF, Nickel NP, Anderson R, Mirza S, de Jesus
Perez VA. The 6th World Symposium on Pulmonary
Hypertension: what’s old is new. F1000Res. 2019;8.
2019; 8.

27. Bobhate P, Mohanty SR, Tailor K, Kadam S, Karande T,
Bhavsar K, et al. Potts shunt as an effective palliation
for patients with end stage pulmonary arterial
hypertension. Indian Heart J. 2021; 73(2):196-204.

28. Kirkby S, Hayes D, Jr. Pediatric lung transplantation:
indications and outcomes. J Thorac Dis. 2014; 6(8):1024-
1031.

29. Twite MD, Friesen RH. The anesthetic management of
children with pulmonary hypertension in the cardiac
catheterization laboratory. Anesthesiol Clin. 2014;32(1):
157-173.

30. Bobhate P, Guo L, Jain S, Haugen R, Coe JY, Cave D,
et al. Cardiac catheterization in children with pulmonary
hypertensive vascular disease. Pediatr Cardiol. 2015;
36(4):873-879.

31. Sliwa K, van Hagen IM, Budts W, Swan L,
Sinagra G, Caruana M, et al. Pulmonary hypertension
and pregnancy outcomes: data from the Registry of
Pregnancy and Cardiac Disease (ROPAC) of the
European Society of Cardiology. Eur J Heart Fail.
2016; 18(9):1119-1128.



Indian Journal of Practical Pediatrics 2023; 25(4):355

RHEUMATIC FEVER AND RHEUMATIC
HEART DISEASE: IS IT ON THE DECLINE
OR STILL A LINGERING SCOURGE

**Nabeel V Faisal
**Saurabh Kumar Gupta

Abstract: Despite rapidly improving socio-economic
conditions in India and an apparent decline in the recent
past, with a growing population, acute rheumatic fever
and rheumatic heart disease continue to remain important
public health problems. Any further decline, however,
warrants meticulous planning and coordinated efforts.
In this brief review, we discuss available data on the
burden of acute rheumatic fever/ rheumatic heart disease
in India.

Keywords: Rheumatic fever, Rheumatic heart disease.

Points to Remember

 ARF/ RHD is on a declining trend globally and in
India.

 There is a lack of nationwide data on the exact
prevalence of RHD in India.

 Despite an apparent decline, RHD continues to be
a public health problem.

 Coordinated efforts are needed for optimal care of
patients with ARF/ RHD.
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CARDIOMYOPATHIES IN CHILDREN

*Mani Ram Krishna

Abstract: Cardiomyopathies are disorders of the
ventricular myocardium with an estimated incidence of
1 in 100,000 during childhood. The incidence of these
disorders peak during infancy and their symptoms are
indistinguishable from other common illnesses of infancy
including acute respiratory infections and sepsis.
The pediatrician requires a high index of suspicion to
identify these disorders in a sick child. Hypertrophic
cardiomyopathy has a genetic etiology in a majority of
cases and appropriate evaluation is important to predict
the risk of recurrence in future pregnancies for the parents
and also to identify other family members potentially at
risk. In this review, we briefly present the etiology, clinical
presentation and management of dilated and hypertrophic
cardiomyopathy in childhood.

Keywords: Genetic cardiomyopathy, Heart failure,
Sudden unexpected death.

Points to Remember

 Dilated cardiomyopathy is the most common
cardiomyopathy in childhood. However, a definitive
etiology cannot be identified in approximately half
the affected children.

 Structural heart diseases, arrhythmias and
nutritional deficiencies are common in children
and represent potentially reversible causes of DCM.
These should hence be identified and treated early.

 Hypertrophic cardiomyopathy is generally a
monogenic disorder and genetic testing is an
important part of the evaluation of the child.

 Pediatricians play an important role in the
management of children with cardiomyopathy and
need to pay particular attention to nutrition,
vaccination and growth monitoring.
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BRADYARRHYTHMIAS IN CHILDREN

*Saileela Rajan

Abstract: The common bradyarrhythmia in children
include sinus bradycardia and atrioventricular block.
Sinus bradycardia is often secondary to underlying non-
cardiac causes. Congenital complete heart block (CHB)
can be isolated or associated with structural heart
defects. Isolated CHB is often due to transplacental
transfer of maternal autoantibodies. CHB can be
diagnosed in-utero by fetal echocardiogram or
postnatally by electrocardiogram. It can lead to heart
failure or sudden cardiac death. The implantation of
pacemaker is recommended for symptomatic patients and
for asymptomatic patients with profound bradycardia,
ventricular dysfunction, wide QRS interval and prolonged
QT interval. This article aims to discuss the etiology,
ECG characteristics and approach to management of
bradyarrhythmias.

Keywords: Bradycardia, Bradyarrhythmia,
Atrioventricular block, Maternal autoantibodies,
Pacemaker.

Points to Remember
 Complete heart block can be congenital or

acquired.
 Congenital complete heart block is often due to

transplacental transfer of autoantibodies in
mothers with connective tissue disorders.

 Complete heart block associated with congenital
heart defect has a poorer prognosis as compared
to those with structurally normal heart.

 Infants with long QT syndrome can present with
sinus bradycardia or 2:1 AV block.

 Permanent pacemaker implantation is indicated in
symptomatic bradycardia and those with
ventricular dilatation and dysfunction.
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GENERAL ARTICLE

ZERO BY 30 - PREVENTING RABIES
DEATHS

*Sumitha  Nayak

Abstract: Rabies is a 100% fatal disease. There is a very
high incidence of rabies occurring mainly from dog bites
in India. World health bodies have come together to give
a call to put an end to deaths from rabies by 2030.
This is a preventable disease and the morbidity and
mortality can be reduced with timely and appropriate
interventions. Both active and passive prophylaxis must
be administered along with proper wound toileting.
Various vaccine regimens are available as per different
world and Indian health bodies. A thorough
understanding of the categorisation of bites, available
management and need for passive prophylaxis along with
active immunisation with vaccines will ensure that there
will be zero mortality from rabies in the near future.

Keywords: Rabies vaccine, Rabies immunoglobulins,
Monoclonal antibodies, Wound toilet.

Points to Remember

 Rabies is a slowly progressive, but 100% lethal
disease.

 The virus is transmitted from the bites of mammals
and wild animals.

 Category III bites require rabies immunoglobulin
or monoclonal antibodies to be infiltrated at the
site of the bite. This can be administered even if
the patient presents late.

 Rabies vaccines are effective when given by the
intra-dermal or the intramuscular routes.

 The NCDC guidelines help to guide us to take the
correct decisions regarding the category, the need
for passive immunisation and the doses of active
immunisation that must be given to prevent rabies.
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GENERAL ARTICLE

ENURESIS

*Kalaivani Ganesan
**Sunil Reddy KG

Abstract: Enuresis is one of the most common complaints
in pediatric population. It is defined as discrete episodes
of urinary incontinence during sleep in children  5years
of age. It is usually more common in boys and it ceases
spontaneously in around 15 percent of affected children
every year. Evaluation is based on history and
examination, with voiding diary playing a very important
role. Enuresis can be treated with urotherapy and
committed involvement of the child and parents. Few of
them would need medication in consultation with
pediatric nephrologist. Desmopressin has found a
valuable place in treating enuresis.

Keywords: Enuresis, Evaluation, Children, Voiding
diary, Desmopressin Management,

Points to Remember

 Primary monosymptomatic enuresis is defined by
discrete episodes of urinary incontinence during
sleep in children above 5 years of age who have
never achieved a satisfactory period of night time
dryness, with no history of lower urinary tract
symptoms or bladder dysfunction.

 Active interventions are warranted as the child gets
older, when social pressures increase and
self-esteem is affected.

 Management of primary nocturnal enuresis may
involve one or a combination of interventions.

 Education and motivational therapies are the initial
treatment of choice.

 Enuresis alarms and desmopressin are effective
interventions for nocturnal enuresis in children and
families who desire active treatment.

 Enuresis treatment, alarms are the most effective
long term therapy and have few adverse effects, but
requires a long term commitment (usually of three
to four months).

 Oral desmopressin works best for children with
nocturnal polyuria and normal functional bladder
capacity. It is the initial active therapy for children
and family.
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DRUG PROFILE

DOSAGE ADJUSTMENTS IN PATIENTS
WITH RENAL IMPAIRMENT -
ANTIBIOTICS - PART II

*Jeeson C Unni

Abstract: Dosage adjustments in patients with renal
impairment - antibiotics Part I had highlighted use of
some beta lactams, cephalosporins, carbapenems and
macrolides in pediatric nephrology. All other commonly
used antibiotics and their dosing in children with renal
failure, those on peritoneal dialysis (pd), continuous
ambulatory peritoneal dialysis (capd), hemodialysis (hd)
and continuous renal replacement therapy (CRRT) will
be detailed in this article.

Keywords: Renal impairment, dialysis, Continuous renal
replacement therapy, Antibiotics.

Points to Remember

 Aminoglycosides are concentration-dependent
killers, interval between doses must be increased
in renal impairment; if the renal impairment is
severe, the dose itself should be reduced as well.

 Degraded tetracycline (anhydro-4-epitetracycline)
may result in renal tubular damage and a Fanconi-
like syndrome.

 All patients on vancomycin  require serum-
vancomycin measurement (on the second day of
treatment, immediately before the next dose if renal
function is normal and earlier if renal impairment
is present.

 Dosage adjustments in patients with renal
insufficiency are recommended for ciprofloxacin,
norfloxacin and ofloxacin, but, on the basis of
currently available data, adjustments do not appear
to be required for the newer drugs like levofloxacin
and moxifloxacin.

 In patients with renal impairment: Ethambutol
increases the risk of optic neuritis hence preferably
avoided in renal impairment.

 No dosage adjustment required for clindamycin,
linezolid, chloramphenicol, pyrimethamine.

Note

An attempt to submit some brief guidelines with
available data regarding renal dosing of antibiotics was
made.
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SURGICAL ARTICLE

GENDER ASSIGNMENT IN DISORDERS
OF SEXUAL DEVELOPMENT

*Velmurugan
**Evangeline Sameul
**Vignesh Rajendran

Abstract: This article attempts to clarify the
embryological / genetic basis of disorders of sexual
developments (DSD)s, to understand the scientific basis
for the management of children with DSDs including
counselling as regards to gender assignment. DSDs are
a group of heterogenous conditions that  imposes a heavy
psychosocial burden on both the affected child and their
family. It is both a social emergency as well as physical
and physicalogical one, with conditions that range from
ones that are starkly noticed at birth to others that  are
noticed later in life during the time of sexual maturity.
Therefore, it is essential to understand the basis of DSD
by understanding  embryology of the genitourinary tract
as well as the genetic milieuin order to approach  these
children with DSD with  greater sensitivity to offer
themadequate help to get an appropriate gender identity.

Keywords: Sexual maturity, Disorders of sexual
development, Gender identity.

Points to Remember

 DSDs are a group of heterogenous conditions that
have a heavy psychosocial bearing on both the child
and the family ad hence must be managed with
utmost sensitivity and care.

 Some rules of thumb are:

 Testes descend, ovaries do not.

 Testicular descent is linked to Müllerian ductal
regression.

 Regulation by androgens is exocrine and
unilateral.

 Androgens from non-testicular sources are
insufficient to allow development of male
genitalia.

 External virilization is directly proportional
to the amount of androgens.

 A phenotypic male child with bilaterally
nonpalpable gonads and/or a very proximal and
severe hypospadias should undergo investigations
for DSDs.

 A phenotypically female child with clitoromegaly,
posterior labial fusion and palpable gonads in the
labioscrotal or inguinal regions should undergo
DSD testing.

 The process of evaluation of DSD starts from a
thorough history taking and examination to
radiological imaging with USG and MRI,
karyotyping, serum studies of hormone levels,
genitoscopies and finally diagnostic laparoscopy.
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RADIOLOGY

PLAIN RADIOGRAPHY AND ITS VALUE
IN THE ASSESSMENT OF PEDIATRIC
CARDIAC PATIENTS - PART I

*Sudeep Verma

References

1. Laya BF, Goske MJ, Morrison S, Reid JR, Swischuck L,
Ey EH, et al. The accuracy of chest radiographs in the
detection of congenital heart disease and in the diagnosis
of specific congenital cardiac lesions. Pediatr Radiol.
2006;36(7):677-81.

2. Molaie A, Abdinia B, Zakeri R, Talei A. Diagnostic value
of chest radiography paediatric cardiovascular disease:
A retrospective Study in Tabriz, Northwest of Iran. Int J
Pediatr. 2015; 3:9-13.

3. American college of Radiology: ACR standard for the
performance of pediatric and adult chest radiography.
American College of Radiology, Reston,VA,1997:27.

4. Felson B.The roentgen work-up.  Chest Roentgenology.
Philadelphia:WB Saunders Co - 2004; 1-16.

5. Verma Sudeep, Awasthy Neeraj. Pediatric cardiac
radiology: Plain radiographic interpretation in congenital
and structural heart disease. first edition. Jaypee brothers
medical publishers New Delhi-2024; 3-4.

6. Shi-Joon Yoo, Cathy MacDonald, Paul Babyn. Chest
radiographic interpretation in pediatric cardiac patients.
Thieme Medical Publishers, IncNew York: 2010; 67.

8. Amplatz, K, Moller, JH. Radiology of Congenital Heart
Disease. United Kingdom: Mosby Year Book;1993; 86.

9. Anderson RH, Macartney FJ, Shinebourne EA, et al.
Pediatr. Cardiol, Vol. 1. Edinburgh, UK: Churchill
Livingstone; 1987:65-82.

10. Elliott LP, Jue KL, Amplatz K. A roentgen classification
of cardiac malpositions. Invest Radiol. 1966 Jan-
Feb;1(1):17-28. doi: 10.1097/00004424-196601000-
00025. PMID: 5910555.

11. Perloff JK, Marelli AJ. In: Perfoff’s Clinical recognition
of congenital heart disease. 6th Ed. Philadelphia: Elseiver
Saunders; 2012: 15-21

12. Martinez E, Divekar A. Which diaphragm is lower and
why? Pediatr Cardiol. 2007 May-Jun; 28(3):243. 13.
Tsai J, Lee EY, Restrepo R, Eisenberg RL. Focal large
airway anomalies and abnormalities in pediatric patients.
AJR Am J Roentgenol. 2013 ;201(2):W163-73.

14. Corno A, Picardo S, Ballerini L, Gugliantini P,
Marcelletti C. Bronchial compression by dilated
pulmonary artery. Surgical treatment. J Thorac
Cardiovasc Surg. 1985; 90(5):706-10.

15. Priya S, Thomas R, Nagpal P, Sharma A, Steigner M.
Congenital anomalies of the aortic arch. Cardiovasc
Diagn Ther. 2018; 8(Suppl 1):S26-S44.

* Consultant Pediatric Cardiologist,
Kims hospital,
Secunderabad
email : drsudeep.verma@gmail.com



Indian Journal of Practical Pediatrics 2023; 25(4):370

16. Hiraishi S, Bargeron LM, Isabel-Jones JB,
Emmanouilides GC, Friedman WF, Jarmakani JM.
Ventricular and pulmonary artery volumes in patients with
absent pulmonary valve. Factors affecting the natural
course. Circulation. 1983; 67(1):183-90. d

17. Chon SB, Oh WS, Cho JH, Kim SS, Lee SJ. Calculation
of the cardiothoracic ratio from portable anteroposterior
chest radiography. J Korean Med Sci. 2011; 26(11):
1446-53.

18. Edwards DK, Higgins CB, Gilpin EA. The cardiothoracic
ratio in newborn infants. AJR Am J Roentgenol. 1981;
136(5):907-13.

19. Arthur S. Principal and Practice of Clinical Cardiology,
2nd edition. Philadelphia: WB. Saunders; 1983; 44-51
page.

20. Tumkosit M, Yingyong N, Mahayosnond A, Choo KS,
Goo HW. Accuracy of chest radiography for evaluating
significantly abnormal pulmonary vascularity in children
with congenital heart disease. Int J Cardiovasc Imaging.
2012 Jun;28 Suppl 1:69-75.

21. Burgener FA, Kormano M. Differential Diagnosis in
Chest X-Rays. George Thieme Verlag. 1997.
ISBN:0865776776.

22. Reeder, M. M., Felson, B. Reeder and Felson’s Gamuts
in Radiology: Comprehensive Lists of Roentgen
Differential Diagnosis. Germany: Springer. 4th edn.
2006; 575-578.

23. Dähnert W. Radiology Review Manual. United Kingdom:
Lippincott Williams Wilkins. 2007.
ISBN: 9780781766203, 0781766206.

24. Chen JT. Plain radiographic evaluation of the aorta.
J Thorac Imaging. 1990; 5(4):1-17.

25. NIEBAUER JJ, WRIGHT WD. Congenital heart disease
and scoliosis. J Bone Joint Surg Am. 1956; 38-A(5):
1131-6.

26. Basude S, McDermott L, Newell S, Wreyford B,
Denbow M, Hutchinson J, et al. Fetal hemivertebra:
associations and perinatal outcome. Ultrasound Obstet
Gynecol. 2015; 45(4):434-8.

27. Glass RB, Norton KI, Mitre SA, Kang E. Pediatric ribs:
a spectrum of abnormalities. Radiographics. 2002 Jan-
Feb; 22(1):87-104.

28. Goodman, LR (2004). Felson’s Principles of Chest
Roentgenology: A Programmed Text. United Kingdom:
Elsevier, Saunders. 2004 first edition: 461-463.



Indian Journal of Practical Pediatrics 2023; 25(4):371

CASE REPORT

A CHAOS TO CONSIDER

*Naganandini Ravi
*Eberlin G

**Nanthakumar S
***Suresh Kannan K

Abstract: Congenital high airway obstruction syndrome,
a rare entity is a complete or partial obstruction (atresia/
stenosis) of the upper airways (laryngeal/tracheal) in
neonates and was first described by Hedrick in the
twentieth century. Despite modern imaging
advancements, it is still being identified only postpartum
and has poor outcomes without appropriate early
interventions. We report one such case from our
institution.

Keywords: Congenital high airway obstruction
syndrome, EXIT procedure, Laryngeal atresia.
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