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Multisystem Inflammatory Syndromein
Children (MIS-C): Comparison of the
First and the Second Waves

This study comparing the different parameters of children suffer-
ing from multisystem inflammatory syndrome in children (MIS-C) in
Kolkata, India, during the two waves (July, 2020-January, 2021
and April-July, 2021) showed that the second wave had a higher
propensity of Kawasaki disease (KD)-like presentation, cardiac
affection and pediatric intensive care unit admission, and in-
creased incidence of use of steroids for treatment.
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Multisysteminflammatory syndromein children (MIS-C) is
awell described hyperinflammatory syndromeoccurring 2-8
weeks after symptomatic/asymptomatic severe acute
respiratory syndrome 2 (SARS-CoV-2) infection[1,2]. The
first MIS-C wave hit eastern India around July, 2020 and
lasted till January, 2021. The second wave of MIS-C started
in April, 2021 and went on till July, 2021. The second
coronavirus disease 2019 (COVID-19) wave in Indiawas
mainly of the Deltavariant, and resulted in higher number of
hospital admissions in adults and increased mortdlity [3].
Thesecond waveof MIS-Cthat occurred inthe aftermath of
thisCOV 1D wavewasshorter lagting, but liketheadult Delta
wave, was more intense, affecting a higher number of
childrenyounger than 5years.

This is a gnglecenter study of MIS-C patients
diagnosed by the World Health Organization (WHO)
criteria admitted at Institute of Child Health, Kolkata, a
tertiary care pediatric hospital in eastern India. Hospital
records of the clinical presentations, laboratory data,
echocardiographic features, treatment protocols and
outcomes of these patients were retrieved from hospital
recordsand analyzed.

The comparative databetween thetwo wavesof MIS-C
aresummarizedin Tablel. Therewasan appreciablechange
inthe clinical picture with increased incidence of patients
presenting with only fever without organ involve- ment,
and Kawasaki disease (KD)-like presentations. Mgjority of
children during thefirst wave had abdomina symptomsand
rashes, the numbers were much less during the second
wave; but therewasahigher propensity of cardiac affection
and need for pediatricintensive careunit (PICU) admission.
Statistical analysis of the results by the assumptions of the
two sample z-proportion hypothesis test showed that
hisory of SARS-CoV-2 postivity was datigtically
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Table | Characteristics of Patients With Multisystem
Inflammatory Syndrome in Children (MIS-C) Following
the First and the Second Wave of Coronavirus Disease 2019
(COVID-19), Kolkata

Clinical presentations Firstwave Secondwave

(n=75) (n=48)
Age(y)d 5.66(3,8) 4.62(1.7,7)
History of SARS-CoV-2 positivity 32 (42.5) 33(68.75)
Rash 64 (86) 19(39.5)
Abdominal symptoms 53(70.6) 20(41.6)
Only febrile phenotype 3(4) 13(27.1)
Myocarditis 21(28) 19(39.5)
Coronary artery dilatations 22(29.3) 23(47.9)
PICU admission 34(45.3) 28(58.3)
Death 0 3(6.3)
Treatment
Intravenousimmunoglobulin (IVIG) 29(38.7) 0
IVIG + steroids 43(57.3) 32(66.6)
Only steroids 4(5.3) 14(29.1)
Biologics(infliximab) 0 3(6.3)

Data presented as no. (%) or 2median (IQR). SARSCoV-2-savere acute
respiratory syndrome coronavirus 2; PICU-pediatric intensive care unit.

significant during the second wave, presence of rashes and
abdomina symptomsweresignificant during thefirst wave.

The second wave dso saw a paradigm shift in
management, with an increased early use of seroids.
Duringthefirst wave, especialy intheearlier months, there
wasapredominanceof intravenousimmuno-globulin (1IVIG)
use. However, with passage of time and experience, use of
methyl prednisolone increased with the result that none of
the patients were treated by only IVIG during the second
wave. On the contrary, many patients without myocarditis
responded only to methylpre-dnisolone and did not require
IVIG Useof early steroidsincreased, and only patientswith
myocarditis and KD-like presentation received IVIG
Infliximabwasused by usinthreel VIG and steroid resistant
K D-likepatients, who also had coronary artery dilatations.

We had previoudy done aretrospective analysison the
use of steroids in treating MI1S-C [5]. We found that more
severe cases of myocarditis with reduced gection fraction
required steroids in addition to IVIG for treatment. During
the second wave, we initiated treatment with
methylprednisolonein al and 1V1G was added in patients
with severe myocarditis presenting with shock. Patients
presenting with features of myocarditis and shock were
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started on pul se methyl prednisolone (10 to 30 mg/kg/day),
sicker children received higher doses, usudly resulting in
clinical improvement by thenext 2to 3days.

Therewasno mortality during thefirst wave, whereas
there were three deaths during the second wave; one due
to refractory macrophage activation syndrome (MAYS)
and two with late referral, who succumbed to severe
myocarditisand refractory hypotension.

The antigenic shift of the virus led to differencesin
severity and outcome between the two COVID waves.
This difference was also evident amongst the MIS-C
patients with change in clinical presentations, the Delta
variant leading to a disease of increased severity and
poorer outcome.
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Neonatologist-Performed Ultrasound-
Guided Internal Jugular Vein
Cannulation

We retrieved data of ultrasound-guided neonatal internal jugular
vein (IJV) cannulations done between November, 2020 and
March, 2021. Of the 33 ultrasound-guided 13V cannulation in
neonates, 32 were successful with overall success rate of 97%.
Median (IQR) number of attempts per insertion was 2 (1,3.5).
There were no major complications observed during the inser-
tion of the catheter. In one instance, inadvertent carotid artery
puncture was encountered, without significant bleeding.

Key words: Central line, Percutaneous, Simulation, Training.

Trial registration: CTRI/2021/07/034944

Traditionally, cannulation of internal jugular vein (1JV) is
performed by a ‘blind’ technique based on anatomical
landmarks[1]. Thistechnique; however, hasahighfailure
rate and may be associated with several complications
such as inadvertent carotid artery puncture, pneumo-
thorax or hemothorax, and formation of hematoma,
particularly in young infants [1,2]. Ultrasound (USG)-
guided 1JV cannulation is a standard technique in
pediatric population and is reported to have reduced risk
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of cannulation failure as compared to conventional
approach [3]. Literature on neonatal USG-guided 13V
cannulation islimited, and has been mainly described by
anesthesiol ogistsor pediatric surgeons[2,4-6].

We describe the success rate and complications of
neonatol ogist-performed USG-guided 13V cannulation

Fig. 1 Chicken breast simulator and its ultrasound image. L eft
side shows one chicken breast with dyefilled tube. It is covered
with another breast on top and wrapped with a plastic cover.
Right side shows ultrasound image of model casting an acoustic
shadow resembling alargevein.
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from atertiary care unit. The unitisa32-bedded level 3B
accredited neonatal intensive care unit. The unit hasmore
than 1200 admissions per year, of which approximately
60% are extramural neonates; most being referred in
critical condition such as hypoxic respiratory failure or
shock, without any reliable venous access. In this
retrospective study, demographic and clinical details of
neonates who underwent [JV cannulation between
November, 2020 and March, 2021 wereretrieved. Outcome
measures were success of cannulation, number of attempts
per cannulation, catheter dwell time, and complications
such as carotid artery puncture, pneumothorax, hematoma
formation, cardiac tamponade, arrhythmiaand central line-
associated blood stream infection. The study was
approved by institutional ethics committee and registered
with the Clinical Trial Registry of India. The neonato-
logists acquired necessary training and expertise by first
observing the cannulation performed by interventional
radiologists, and then practicing puncturing at artificial
targetsin phantom models. Thiswasfollowed by training
on asimulation model, prepared by placing arubber tubing
filledwithfluid, tunnelledin between chicken breast pieces,
tightly wrappedinaplagtic cover (Fig. 1) [7].

All 13V cannulations were performed by one of the
two neonatologists, using Sonosite M Turbo machine
with 13-6 MHz linear probe. Informed consent was
obtained from the parents before the procedure.
Neonates were positioned in the Trendelenburg position
by placing a shoulder roll and head was tilted to the
opposite side. We used short-axis, out-of-plane method,
inwhich, USG probewaskept in aperpendicular manner,
approximately at the base of Sedilot triangle to visualize
IJV and surrounding structures in cross section. Internal
jugular vein was differentiated from carotid artery based
onitsellipsoid shape, larger size, presence of compressi-
bility and absence of pulsatility. Venepuncture was
performed under real time USG visualization with a 22-
gauge cannula, introduced just behind the mid-point of
the probe, at an angle 45-60% and directing it towardsthe
ipsilateral nipple. Non-dominant hand was used to hold
the probe and dominant hand was used for needle
puncture. Successful puncture was ascertained by free
flow of blood through the cannula, following which a
guide-wire of calibre 0.46 mm wasintroduced throughiit.
Subsequently, cannulawasremoved, while keeping guide
wire in place and a catheter of 22-gauge, 4 cm length
(leaderflex, Vygon) was threaded over the guide wire
using Seldinger technique. Following this, guide-wire
was removed and line was secured, after ensuring free
flow of blood. Radiograph was done to confirm tip
position and to evaluate for complications such as
pneumothorax or hemothorax. Number of attempts and
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complications were routinely recorded on the patient’s
caserecord. Maximum five attemptswere made, following
which the procedure was abandoned. Cardiac tamponade
was identified by sudden onset hypotension, muffled
heart sounds and enlarged cardiac silhouette on radio-
graph. Cardiac arrhythmiawas defined as any change in
the normal sequence of heart rhythms during or after
catheterization and confirmed on electrocardiogram.
Central line-associated blood stream infection was
defined as positive blood culture not related to an
infection at another site, when the jugular line was in
place at the time of or within 48 hours before the onset of
infection.

During the study period, atotal of 331JV cannulations
were performed on 29 neonates. Of these, 32 (97%) were
successful. Median (IQR) number of attempts per
insertion was 2 (1, 3.5). All 13V cannulation were
performed on extramural neonates, who had no access
for umbilical or peripherally inserted central venous
catheters. Majority (68.2%) of cannulations were
performed on right 1JV. The mean (SD) birth weight and
gestation of neonates were 2405 (860) g and 35.17 (4.2)
weeks, respectively. Nineteen neonates were mechani-
cally ventilated at the time of line insertion. Cumulative
successratewith first, second and third attempt was 39%,
51.5% and 75.8%, respec-tively. Median (IQR) catheter
dwell timewas13.5 (7.0, 17.5) days. Therewere no major
complications observed during insertion of catheter. In
one neonate, who was extremely preterm, inadvertent
carotid artery puncture occurred without significant
bleeding. Attempt to cannulate was unsuccessful in
another neonate, who was born at term gestation. In this
patient, cannulation was attempted without use of
sedation, as there was no 1V access available prior to
procedure. Central line associated blood stream infection
was reported in three cases. All except three catheters
were removed once not required. One catheter was
removed on day 8 of insertion dueto local extravasation,
while two were removed on day 15 and day 22 due to
catheter occlusion.

Literature regarding feasibility and success rate of
neonatol ogist-performed USG-guided 1V insertion is
limited. Goldstein, et al. [5] reported feasibility of USG-
guided 13V cannulations in 20 neonates, which were
performed by pediatric surgeons or anesthesiol ogists[5].
Cannulationswere performed successfully inall neonates
without any complication related to the procedure.
Similarly, Tapia, et a. [2], inacase series of USG-guided
IV cannulation performed on neonates by pediatric
surgeons, observed a high success rate (94%) with
median (IQR) number of attempts 2 (1,8). Authors
reported procedure related complications in none of the
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neonates[2]. OhC, et d. [4] reported seriouscomplication
in oneout of 12 13V cannulations performed by pediatric
surgeons, intheform of hemoericardium[4].

USG-guided cannulation of peripheral veins in
neonatesis technically challenging as these vessels have
a narrow lumen and small diameter. We performed 13V
cannulationin extramural neonates, inwhom theumbilical
and peripheral veinswere exhausted. Internal jugular vein
waspreferred over femoral veinsasitisalarger and more
easily accessibleveinwith adiameter that exceedsfemoral
vein by at least 50% [8]. We used single tube, chicken
breast simulation model for training. Further improvement
of thismodel can be done by inserting another fluid-filled
tube to simulate carotid artery and therefore enhancing
skillstoavoid carotid artery puncture.

To the best of our knowledge, this is the first
feasibility report of neonatol ogist-performed USG-guided
IV cannulation. Our findings suggest that neonato-
logist-performed USG-guided 13V cannulationisfeasible,
with success and complication rates comparable to those
reported with other interventional operators [2,4-6].
Before contemplating the procedure on neonates, inten-
sivists should acquire adequate skills by undergoing
systematic training on simulation models.
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