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SAI SWAROOP ARCHAKA!, ALEXANDER MANNUZ, VINOTH GNANA CHELLAIYAN?

ABSTRACT

Introduction: There has been adequate evidence that children
are less likely to contract the Coronavirus Disease-2019 (COVID-
19) infection and less likely to experience a deadly course of the
disease in the paediatric group. The majority of the time, they
exhibit moderate respiratory symptoms, like fever, dry cough
and exhaustion. They were all free of COVID-19 pneumonia.

Aim: To compare the clinical features and short-term outcomes
of COVID-19 in children during May 2020 to April 2022.

Materials and Methods: The present analytical observational
study was conducted in the Department of Paediatrics, Chettinad
Hospital, Chennai, Tamil Nadu, India, from March 2020 to March
2022. The study population included Reverse Transcription-
Polymerase Chain Reaction (RT-PCR) positive COVID-19 children
between age groups of one month and 18 years age. A sample
size of 102, 90 and 98 were included from first, second and third
wave, respectively. Kruskal-Wallis test and Analysis of Variance
(ANOVA) test were used were used for statistical analysis.
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Results: In the study population, the mean age in the wave 1,
wave 2 and wave 3 was 9.1+£5.25 years, 9.3+4.99 years and
9.2+5.12 years, respectively. Males were more affected in all
the phases than females. The most common symptoms in all
the three waves were cough, myalgia and fever. Fever was the
predominant symptom reported in all three waves (74.8% in wave
1, 80.6% in wave 2 and 75% in wave 3). Between the COVID-
19 waves, baseline investigations such as Alanine Transaminase
(ALT) and Aspartate Transaminase (AST) (p-value=0.001, 0.02)
showed significant differences. C-reactive Protein (CRP) was
non reactive in (81.55%) in wave 1, (85.07%) in wave 2 and
(65.3%) in wave 3. (p-value=0.029).

Conclusion: The present study results conclude that the
presenting features of COVID-19 in children were mild, and
the outcome was good. The first, second and third waves had
considerable differences in clinical findings and short-term
outcomes among COVID-19-affected children.

Keywords: Capillary refilling time, Coronavirus disease-2019, Fever, Myalgia

INTRODUCTION

The risk of COVID-19 infection is universal. Based on previous
literature, there does not appear to be an age limit for COVID-19
susceptibility. According to recent research, children represent
for a tiny percentage of COVID-19 occurrences as compared
to adults [1,2]. Although COVID-19, Severe Acute Respiratory
Syndrome (SARS), and Middle East Respiratory Disease (MERS)
are all caused by a coronavirus and can cause severe respiratory
distress, COVID-19 has its unique epidemiological and clinical
characteristics. COVID-19 has a prolonged incubation time, high
infectivity, unusual clinical signs, and a significant fatality rate in
elderly adults [3,4].

According to some reports, children are at higher risk to contract
SARS-CoV-2, although they had minimal symptoms and a milder
sickness, as well as a lesser case-fatality rate compared to adults
[6-7]. Because many of the early investigations in China were
conducted in adult facilities, the number of children reported was
limited [8]. The number of paediatric children infected with COVID-
19 is expected to grow rapidly, if it has not already, due to the fast
global spread of SARS-CoV-2 infection [9]. The report by Max Planck
Institute for Demographic Research (MPIDR) coverage database
suggested that among 3.7 million deaths, over 13,400 (0.4%)
were recognised in paediatrics and adolescents under 20 years
of age. Specifically, the epidemiological and clinical manifestations
of COVID-19 in the 0-14 years paediatric population until now are
not completely described [10]. The devastating second wave of
COVID-19 in India peaked during the May 2021 primary, fueled
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by B1 617 lineage variations, particularly the delta variant [5]. It is
probable that the clinical aspects of each wave will alter based on
the variants that dominate the waves [11,12]. The current research
was conducted to compare the clinical manifestations and short-
term aftermaths of COVID-19 in children during the first wave,
second wave and third wave.

MATERIALS AND METHODS

The present analytical observational study was conducted in the
Department of Paediatrics, Chettinad Hospital, Chennai, Tamil
Nadu, India, from March 2020 to March 2022. The Institutional
Ethics Committee had approved the study (IEC number: IHEC-
11/0437/22).

The study population included RT-PCR positive COVID-19 children
between age groups from one month to 18 years age. The children
with incomplete record of data were excluded. First COVID-19
wave was from March 2020 to October 2020, second wave was
from April 2021 to September 2021 and third wave was from
December 2021 to March 2022 [13,14]. The sample included in
the first wave was 103 subjects and 90 subjects in the second
wave and 98 subjects in the third wave. The data was collected
regarding demographical, clinical symptoms and signs, including
daily vital parameters, laboratory measurements, imaging findings,
management, and outcome.

All children were monitored for their vitals from admission till discharge
and parameters includes temperature, heart rate, respiratory rate
and Capillary Refiling Time (CRT). A complete haemogram, CRP,
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liver function tests (AST, ALT), D-dimer, serum electrolytes, and
urea creatinine at admission is done for all cases and second-
line additional tests like Prothrombin Time (PT), Activated Partial
Thromboplastin  (@PTT), ferritin, Fibrinogen Degradation Products
(FDPs) were ordered based on the severity progression of the
disease. Ultrasonogram (USG), Computed Tomography (CT) scan
and Chest X-ray (CXR) were requested only for children admitted to
Intensive Care Unit (ICU) care.

Nasal and throat samples were collected and transported in viral
transport media. During the procedure, appropriate Personal
Protective Equipment (PPE) for specimen collection was used.
Visitors were strictly restricted from entering the sample collection
areas. RT-PCR was considered as positive with a Cycle threshold
(Ct) value of 36 and below for the E gene and confirmed after Rdrp
gene detection with recommended SD Biosensor kit for Rotor Gene
Q(Qiagen) machine in all the three waves.

In the present study COVID-19 patients meeting any of the following
criteria were diagnosed as severe: 1) respiratory distress, higher
respiratory rate (age specific criteria as per IMNCI); 2) oxygen
saturation <93% at rest; and 3) Partial pressure of Oxygen (PaO2)/
Fraction of Inspired Oxygen (FiO2) <300 mmHg. COVID-19 patients
with any of the following criteria were diagnosed as critical: 1)
respiratory failure and mechanical ventilation needed; 2) shock;
or 3) organ failure and ICU admission needed for monitoring and
treatment [15].

Management of the COVID-19 patients was based on the
existing guidelines issued by Indian Council of Medical Research
(ICMR). On the third defervescence day or after clinical
improvement is attained, the study participants were discharged
from the hospital. The parents of the children were instructed
to report through telecommunication, if there were general red
flag signs. Follow-up of the participants and enquiry about the
wellbeing was done through a telephonic conversation after 14
days of discharge.

STATISTICAL ANALYSIS

All quantitative variables were inspected for normal distribution.
The quantitative variables like age (in years), serum electrolytes like
(Na, K, Cl, and HCOB), etc., were compared between the 3-study
groups and reported as mean+Standard Deviation (SD) using the
Analysis of Variance (ANOVA) test. For non normally distributed
quantitative parameters, Interquartile Range (IQR) and Median
were compared using the Kruskal-Wallis test. While the categorical
variables like gender, symptoms, treatment, etc., were reported
as percentages and counted between the three study groups.
The test statistic used was Chi-square or Fisher’'s-exact test. The
p-value <0.05 defined as statistically significant. Statistical Package
for the Social Sciences (SPSS) software version 22.0 was utilised
for statistical analysis.

RESULTS

A total of 291 subjects were involved in the final analysis. Mean
age was slightly less in COVID-19 first wave (p-value=0.621),
males were more affected in all the waves compared to females
(p-value=0.71). All vitals were reported to be normal in the majority
of study participants and no statistically significant difference was
found between the three phases. Vomiting, diarrhoea and pain
abdomen were reported by a very few participants in all the three
waves [Table/Fig-1].

Fever was the predominant symptom reported in all three waves
(74.8% in wave 1, 80.6% in wave 2 and 75% in wave 3). On
comparison of COVID-19 waves 1, 2, and 3 no significant difference
was found in majority of laboratory parameters including D-dimers
(p-value=0.338). CRP was non reactive in 84 (81.55%) in phase 1,
76 (84.44%) in phase 2 and 64 (65.3%) in phase 3. The difference
in CRP was found to be statistically significant (p-value <0.05). AST

www.jcdr.net

and ALT levels were found to be higher in wave 3 compared to wave
1 and wave 2 (p-value <0.05). D-dimer levels were comparable in all
three waves [Table/Fig-2].

Study group
COVID- COVID-19 | COVID-19

19 wave | wave I wave llI
Parameters (N=103) (N=90) (N=98) p-value
Age (in years) 9.1+5.25 9.3+4.99 9.2+5.12 0.621*
Gender
Boys 61 (59.22%) | 48 (53.3%) | 55 (56.1%) N
Girls 42 (40.78%) | 42 (46.7%) | 43 (43.9%)
Vitals
Temperature (<100.4°F) 26 (25.2%) 18 (19.8%) 24 (25%) 0.343*
g;;msigg;%ratow rate 08(95%) | 86(96%) | 92(94%) | 0.545¢
:;‘Z;ii:(jﬁ; rate 98(95%) | 83(02%) | 94(96%) | 0.643¢
.'F‘I%rzz':g%p('g‘;sgﬂgg 103 (100%) | 90 (100%) | 98 (100%) | 0.763¢
Associated symptoms
Abdominal pain 1(0.97%) 0 (0%) 0 (0%)
Vomiting 6 (5.83%) 5 (5.5%) 7(7.1%) 0.4541
Diarrhoea 1097%) | 2(2.22%) | 5(5.1%)

[Table/Fig-1]: Comparison of baseline parameters at admission between study

groups (N=291).
*ANOVA test, 'Chi-square test, *statistical test was between wave 1 and wave 2

Study groups
COVID-19 COVID-19 COVID-19
wave | wave Il wave llI
(N=103) (N=90) (N=98)
Parameters Median (IQR)/mean (SD)/N(%) p-value
Blood parameters
AST (U/L) (n=170) 45 (24,58) (26.22,34) 48 (30.7,56) 0.001*
ALT (U/L) (n=139) 41 (31,52) 32 (32,35.5) 405 0.020*
(29.7,51)
D-dimer (ng/mL) 234 281 211 0.338*
(n=31) (190.75,336.5) | (221,393.5) (221,393.5)
Serum electrolytes
NA (mEg/L) 139.82+3.42 | 139.49+3.28 | 140.19+1.18 0.5421
K (mEa/L) 3.96+0.48 3.98+0.48 4.1+0.32 0.790f
Cl (mEa/L) 104.36+£3.03 | 104.03+2.77 | 102.14+4.12 0.475t
HCO3 (mEa/L) 22.06+0.83 22.09+0.85 | 21.03+0.73 0.8121
CRP (mg/L)
Non reactive 84 (81.55%) 76 (84.44%) | 64 (65.3%) .
Reactive 19 (18.45%) 13 (14.45%) | 34 (34.7 %) 0.029
COVID-19 contact 94 (91.26%) 86 (95.52%) | 93 (94.9%) 0.134¢
Follow-up/ Complaints (at 14 days)
Cough 1(0.97%) 1(1.2%) 3 (8.1%)
Fever 4 (3.88%) 1(1.2%) 4 (4.1%) 0.725°%
Asymptomatic 98 (95.15%) 87 (96.7%) 91 (92.9%)

[Table/Fig-2]: Comparison of laboratory parameters and follow-up between study
groups (N=291).

The p-value in bold font indicates statistically significant values. Values are presented as n (%) and
mean+SD; *Kruskal Wallis test, TAnova test, SChi-square test

After the follow-up period, majority (95%) had no complaints in wave
1 (95%), wave 2 (97%) and wave 3 (93%). (p-value=0.725) [Table/
Fig-2]. Most common presenting symptom in wave 1 (75%), wave
2 (81%) and wave 3 (75%) was fever followed by cough in 42.7%,
58% and 63% in wave 1, 2 and 3, respectively [Table/Fig-3,4].

There was no statistically significant difference in mean duration of
any complaints between the waves (p-value>0.05) [Table/Fig-3,4].
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Study groups (Mean+SD)
COVID-19 | COVID-19 | COVID-19
Parameter (in days) wave | wave Il wave Il p-value
Duration of fever 2.35+1.14 | 2.33x1.1 2.2+1.3 0.931
Duration of cough 2.27+1 3.28+1.02 | 4.2+1.28 0.967
Duration of sore throat 1.66+0.8 | 1.563+0.83 | 2.456+0.72 | 0.965
Duration of myalgia/arthralgia 1.79+0.82 | 1.67+0.73 | 1.27+0.32 | 0.553
aﬁion of thinorthoea/nasal | 4 63,074 | 355082 | 4.2:0.23 | 0.443
Duration of headache 1.33+0.49 | 1.3+0.48 | 1.1+0.31 0.868

[Table/Fig-3]: Comparison of mean duration of complaints between study groups

(N=291).
Values are presented as mean+SD
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[Table/Fig-4]: Clustered bar chart for comparison of presenting complaints other

than fever between three COVID-19 waves (N=291).

DISCUSSION

The present study was an attempt to compare the clinical features
and outcomes of three waves of COVID-19 infection among children.
The most common symptoms in all the three waves were cough,
myalgia and fever. Fever was the predominant symptom among it,
which was found in 74.8% of wave 1, 80.6% of wave 2 and 75% of
wave three patients. This is comparable to a meta-analysis of 7780
youngsters by Hoang A et al., [16]. In a research by Li B et al., the
most common clinical symptoms were fever (47%) and cough (42%)
[17]. According to Tung Ho CL et al., the majority (59.3%) experienced
an usual temperature, with a decreased occurrence of cough, runny
nose or throat congestion, and loose stools in the study [18]. In the
present study, a very uncommon symptom observed was vomiting. A
meta-analysis found that (48%) of cases had fever, and (6% of cases)
had diarrhoea and nausea/vomiting [19]. In a retrospective analysis of
26 children, 11 experienced fever and two experienced vomiting [20].

Less severe or mild illness affected over 90% of the children in the
present study. This is comparable to the United States (US) database,
where 11.7% of the youngsters needed admission [21]. None of the
children in the present study required ICU admissions. However this
is contrast to other studies which reported considerable proportion
of ICU admissions for further management. In the Madrid research,
in which 10% of their youngsters required ICU admission [22].
There was a larger proportion of infants requiring ICU hospitalisation
(20.7% vs 14%), which was similar to a Chinese study where a
higher proportion of infants had severe and critical disease [23].

No complications were reported by the study populations during the
follow-up period in all three waves. In previous studies Multisystem
Inflamsnmatory Syndrome (MIS-C) has been reported [12,24,25]. In
another study, more children were diagnosed with MISC in the first
wave than in the second wave (2.2% vs 0.25%) [12].

Limitation(s)

The study comes from a single multispecialty tertiary care facility,
which makes it susceptible to referral bias. There probably would
have been a more severe end of the COVID-19 disease spectrum
and more comorbidities. Smaller sample size, non inclusion of
asymptomatic patients was other pitfalls.
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CONCLUSION(S)

The severity of clinical presentation of COVID-19 in children was
mild, and the outcome was generally good. Fever cough and
myalgia were chief complaints of the study participants. There were
no complications reported during the follow-up period, including
mortality and ICU admissions. Hence, the study found that the three
COVID-19 waves did have a considerable difference in clinical findings
and short-term outcomes among COVID-19 affected children.

Acknowledgement
The authors acknowledge the support rendered by Dr. L. Umadevi,
Professor.

REFERENCES

[1] Castagnoli R, Votto M, Licari A, Brambilla I, Bruno R, Perlini S, et al. Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection in children
and adolescents: a systematic review. JAMA Pediatr. 2020;174(9):882-89.

[2] Ludvigsson JF. A systematic review of COVID-19 in children shows milder cases
and a better prognosis than adults. Acta Paediatr. 2020;109(6):1088-95.

[3] LuR, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications for virus origins and
receptor binding. Lancet (London, England). 2020;395(10224):565-74.

[4] Chen T, Wu D, Chen H, Yan W, Yang D, Chen G, et al. Clinical characteristics of
113 deceased patients with coronavirus disease 2019: retrospective study. BMJ.
2020;368:m1091.

[5] BiQ WuY, MeiS, YeC, Zou X, Zhang Z, et al. Epidemiology and transmission
of COVID-19 in 391 cases and 1286 of their close contacts in Shenzhen, China:
a retrospective cohort study. Lancet Infect Dis. 2020;20(8):911-19.

[6] Wu Z, McGoogan JM. Characteristics of and important lessons from the
coronavirus disease 2019 (COVID-19) outbreak in China: Summary of a report
of 72314 cases from the Chinese Center for Disease Control and Prevention.
JAMA-J Am Med Assoc. 2020;323(13):1239-42.

[7] Child mortality and COVID-19-UNICEF DATA. [Cited 2022 Apr.8]. Available from:
https://data.unicef.org/topic/child-survival/covid-19/

[8] Guo C-X, He L, Yin J-Y, Meng X-G, Tan W, Yang G-P, et al. Epidemiological and
clinical features of pediatric COVID-19. BMC Med. 2020;18(1):250.

[9] Krajcar N, Stemberger Mari¢ L, Surina A, Kuregié Filipovié S, Trkulja V, Roglié S,
et al. Epidemiological and clinical features of Croatian children and adolescents
with a PCR-confirmed coronavirus disease 2019: differences between the first
and second epidemic wave. Croat Med J. 2020;61(6):491-500.

[10] WHO. Coronavirus.[Internet] World Health Organisation. Published 2022.
[Cited 2022 Jan.7]. Available from: https://www.who.int/health-topics/
coronavirust#tab=tab.

[11] Kumar A, Asghar A, Dwivedi P, Kumar G, Narayan RK, Jha RK;, et al. Second
wave of COVID-19 in India could be predicted with genomic surveillance of
SARSCoV-2 variants coupled with epidemiological data: A tool for future.
medRxiv. 2021.

[12] Murugan TP, Ghosh U, Rajan RJ, Punnen A, Chandran J, Das Adhikari D, et al.
Spectrum of COVID-19 disease in children: a retrospective analysis comparing
wave 1 and wave 2 from a tertiary hospital in South India. Indian J Pediatr.
2022;89(12):1222-28.

[13] Bogam P, Joshi A, Nagarkar S, Jain D, Gupte N, Shashidhara L, et al. Burden
of COVID-19 and case fatality rate in Pune India: An analysis of first and second
wave of the pandemic. IJID Reg. 2021;2:74-81.

[14] Thacker T. Omicron wave likely to subside by March: Experts [Internet].
The Economic Times. 2022 [cited 13 July 2022]. Available from: https://
economictimes.indiatimes.com/news/india/omicron-wave-likely-to-subside-by-
march-experts/articleshow/88887741.cms.

[15] LiY, ShiJ, Xia J, Duan J, Chen L, Yu X, et al. Asymptomatic and symptomatic
patients with non severe Coronavirus Disease (COVID-19) have similar clinical
features and virological courses: A retrospective single center study. Front
Microbiol. 2020;11:1570.

[16] Hoang A, Chorath K, Moreira A. COVID-19 in 7780 pediatric patients: A
systematic review. E Clinical Medicine. 2020;24:100433.

[17] Li B, Zhang S, Zhang R, Chen X, Wang Y, Zhu C. Epidemiological and clinical
characteristics of COVID-19 in children: a systematic review and meta-analysis.
Front Pediatr. 2020;8:591132.

[18] Tung Ho CL, Oligbu P, Ojubolamo O, Pervaiz M, Oligbu G. Clinical characteristics
of children with COVID-19. AIMS Public Heal. 2020;7(2):258-73.

[19] Wang Z, Zhou Q, Wang C, Shi Q, Lu S, Ma Y, et al. Clinical characteristics of
children with COVID-19: A rapid review and meta-analysis. Ann Transl Med.
2020;8(10):620.

[20] Tang A, Xu W, Shen M, Chen P, Li G, Liu Y, et al. A retrospective study of the
clinical characteristics of COVID-19 infection in 26 children. medRxiv. 2020.

[21] Preston LE, Chevinsky JR, Kompaniyets L, Lavery AM, Kimball A, Boehmer
TK, et al. Characteristics and disease severity of US children and adolescents
diagnosed with COVID-19. JAMA Netw Open. 2021;4:e215298.

[22] Tagarro A, Epalza C, Santos M, Sanz-Santaeufemia FJ, Otheo E, Moraleda C, et
al. Screening and severity of coronavirus disease 2019 (COVID-19) in children in
Madrid, Spain. JAMA Pediatr. 2020:6201346.

[23] Dong Y, Mo X, Hu 'Y, Qi X, Jiang F, Jiang Z, et al. Epidemiology of COVID-19
among children in China. Pediatrics. 2020;145:€20200702.



Sai Swaroop Archaka et al., Profile and Outcomes of Paediatric COVID-19 in all Waves

[24]

Dufort EM, Koumans EH, Chow EJ, Rosenthal EM, Muse A, Rowlands J, et al.
Multisystem inflammatory syndrome in children in New York State. N Engl J Med.
2020;383:347-58.

www.jcdr.net

[25] Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son MBF, et al.
Multisystem inflammatory syndrome in U.S. children and adolescents. N Engl J
Med. 2021;383:334-46.

PARTICULARS OF CONTRIBUTORS:
Resident, Department of Paediatrics, Chettinad Hospital and Research Institute, Chettinad Academy of Research and Education, Chennai, Tamil Nadu, India.
2. Professor, Department of Paediatrics, Chettinad Hospital and Research Institute, Chettinad Academy of Research and Education, Chennai, Tamil Nadu, India.
3. Associate Professor, Department of Community Medicine, Chettinad Hospital and Research Institute, Chettinad Academy of Research and Education, Chennai,

1.

Tamil Nadu, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Alexander Mannu,

Professor, Department of Pediatrics, Chettinad Hospital and Research Institute,
Chettinad Academy and Research Education, OMR Kelambakkam, Chennai,
Tamil Nadu, India.

E-mail: paedsalex@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? — Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: antetal]
e Plagiarism X-checker: Sep 23, 2022

¢ Manual Googling: Jan 06, 2023

e iThenticate Software: Jan 11, 2023 (9%)

ETYMOLOGY: Author Origin

EMENDATIONS: 6

Date of Submission: Sep 09, 2022
Date of Peer Review: Dec 28, 2022
Date of Acceptance: Jan 14, 2023

NA Date of Publishing: Jun 01, 2023

Journal of Clinical and Diagnostic Research. 2023 Jun, Vol-17(6): SC15-SC18


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

