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Abstract
Background: The second wave of the Covid-19 pandemic in Fiji due to the delta variant started in April 2021. This has resulted in 672 deaths 
as of October 31, 2021. Though reports worldwide that looked at Covid-19 in children showed predominantly mild disease, a new condition 
emerged known as Multi-system Inflammatory Syndrome in Children and Adolescents (MIS-C). This study aims to describe the clinical fea-
tures, investigations, treatment, outcomes, and complications of MIS-C in a country with limited resources.
Methods: This was a retrospective descriptive study that looked at all patients aged 0-<15 years admitted to the CWM Hospital between April 
1, 2021, to October 31, 2021, who met the WHO and CDC criteria for MIS-C.  The information analyzed included patient demographics, clinical 
data, investigations, treatment, complications, and outcomes.
Results: This study yielded 9 cases with the first case identified two months after community transmission. The indigenous I-Taukei infant 
(66.6%) was the most commonly affected with septic shock (55.5%) being the most common presentation. Cardiac and CNS symptoms were 
the chief symptoms in our cohort. All cases had RT PCR, of which 44.4% were positive, and 66.7% had parental exposure. Inflammatory 
markers included elevated CRP, LDH, troponin, and WCC. Echocardiogram and CXR were done. Management of these patients included IVIG, 
steroids, aspirin, and enoxaparin. Our case fatality rate was high at 55.5%, with 44% of patients discharged alive.
Conclusion: This study was able to effectively document the presentation, investigations, treatment plans, and outcomes of patients with 
MIS-C diagnosis in our hospital given our limited resources. 
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Introduction
Fiji is an archipelago of more than 300 islands in the South Pacific. 
The population is 884,887 (2017 census), with 260,514 (29%) under 
the age of 15 years. The Central/Eastern Division looks after 122,930 
children less than 15 years old [1]. 

The initial Novel coronavirus was first identified in Wuhan, China in 
late 2019. Fiji recorded its first case of Covid-19 in March 2020. The 
Central division of Fiji became the epicenter of the second wave of 
the Covid-19 pandemic due to the Delta variant that started in April 
2021.  As of October 31, 2021, there were 52,110 cases of labora-
tory-confirmed infections with 71% of the cases from the Central 
Division, 28% from the Western Division, and 1% from the Eastern 
and Northern Divisions and with 672 deaths [2]. Globally and in Fiji, 
children typically had mild disease or were asymptomatic with lower 
rates of hospitalization and death compared to adults [3,4]. How-

ever, a hyperinflammatory condition known as Multisystem Inflam-
matory Syndrome in Children associated with COVID-19 (MIS-C), first 
reported in England in April 2020 as Paediatric Multisystem Inflam-
matory Syndrome temporally associated with SARS-CoV-2 (PIMS-TS) 
was observed with the peak of the pandemic [5,6]. 

This study looks at MIS-C in children below 15 years admitted to the 
Colonial War Memorial Hospital (CWMH), Suva, Fiji. This hospital 
serves as the national referral center for COVID-19 confirmed cases in 
the Central/Eastern Division including those with MIS-C. This is a ret-
rospective descriptive study of the clinical presentations, investiga-
tion parameters, the treatment offered, the outcome (dead or alive), 
and the associated complications seen in MIS-C cases in a country 
with limited resources. It also aims to create awareness of MIS-C in 
Fiji and the other Pacific Island Countries.
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Methodology
This study was approved by the Fiji National Health Research and Eth-
ics Committee. It includes all cases of MIS-C diagnosed between April 
1st 2021 to October 31st 2021 that met the WHO and US CDC MIS-C 
criteria. These two criterias were used because of the variability in 
presentation seen in children and the evolving evidence on MIS-C. 
The patients were identified using the ward patient registers. They 
were then coded to de-identify and protect patient confidentiality 
and their clinical and laboratory characteristics were entered into a 
questionnaire. The data was summarized and analyzed in an excel 
spreadsheet. 

Results
A total of 9 cases of MIS-C were identified and admitted during the 
study period. Tables 1, 2 and 3 details the clinical characteristics, lab-
oratory results, management, and outcomes of these patients. There 
was one case in May, three in July, three in September, and two in 
October. Admission days ranged from 0 to 5 days to more than 30 
days. Four of the nine children were admitted between 0 to 5 days 
with 100% mortality, three were for 6 to 30 days with one death, and 
the two who were admitted beyond 30 days, both survived. There-
fore, percentage death was 55.5% which is also defined as the Case 
Fatality Rate. 

During the study period, there were six I-Taukei Fijians (66.6%) and 
three Fijians of Indian descent (33.3%) who had MIS-C. This cohort’s 
age ranges were 11.1% neonates, 66.6% infants, 11.1% >1 year to < 
5 years, and 11.1% less than 15 years. There were seven males and 
two females. Their nutritional status was also analyzed. There were 
four who were malnourished, four who were well-nourished, and 
one who was overweight. Five patients did not have any pre-existing 
illness, while four had comorbidities. Those with preceding illness in-
cluded two born preterm with VLBW and two with Downs Syndrome. 
Of the two with Downs Syndrome, one had chronic malnutrition with 
global developmental delay, and the other had severe acute malnu-
trition with hypothyroidism. 

RT-PCR and RAT were used to identify Covid-19 infection. Because 
RT-PCR was widely available in Fiji during the study period, it was 
used as the marker of Covid-19 infection. All nine members of the co-
hort were tested with RT PCR. 44.4% were positive while 55.6% were 
negative. RAT was not available in the country with this cohort of 
cases. Only 55.6% of our cases had Covid antibody testing because it 
was not available initially. In terms of Covid-19 exposure, 66.7% had 
at least one infected parent, while 33.3% had unknown exposure. 

The latency of Covid-19 infection and the onset of symptoms varied 
widely from one week and up to ten weeks. One patient developed 
symptoms 7 days after a known Covid-19 exposure, another after 15 
days, and two others after 6 and 10 weeks respectively. We could 
not define the timeline of exposure to the onset of symptoms in 5 
patients. 

The initial presentation was also evaluated. Suspected diagnosis of 
Sepsis was seen in 22.2% of patients; one had Sepsis alone, and the 
other had Sepsis and Meningitis. There were 55.5% of cases that had 
Septic Shock as their presentation, making it the most common pre-
sentation in children with MISC. One of these children also had DIC.  

In terms of symptoms, all cases had cardiac symptoms, with 77.8% 
having tachycardia and 22.2% having bradycardia. One of the patients 
with bradycardia also had AV dissociation. All of the cases had CNS 
symptoms such as irritability 44.4%, low GCS 22.2%, seizures 22.2% 
and status epilepticus 11.1%. This makes cardiac and CNS symptoms 

the most common in this MIS-C cohort. Fever was present in 88.9% 
of the patients in the study. The only patient who did not have a fe-
ver was a 2-month-old (corrected age 42 weeks) VLBW baby born 
prematurely. There were 88.9% who reported respiratory symptoms. 
GIT symptoms were also prevalent, with 88.9% of cases exhibiting 
diarrhea, vomiting, or both. As a result, fever, respiratory symptoms, 
and GI symptoms were the second most commonly reported symp-
toms in this study.

In the analysis of shock, one patient developed shock during the 
course of admission, in addition to the five patients who had shock 
at the time of admission. During the admission, only 22.2% of pa-
tients had a rash and 11.1% had oliguria. Other symptoms to mention 
include poor feeding in 22.2% of cases of which one had hypergly-
cemia, reduced appetite in 22.2% of cases, strawberry mucositis in 
11.1% of cases, and 44.4% did not have any additional symptoms.

In terms of laboratory results, all cases had FBC, with 77.8% showing 
elevated WCC, 22.2% were normal, and 77.8% of cases were anemic 
with Hb range from 6.4 g/dl to 10.9 g/dl. Platelets were normal in 
55.6% of the cases, low in 22.2%, and high in 22.2%. For inflamma-
tory markers, CRP was tested in 7 patients and was found to be ele-
vated in all the cases tested. Two patients were not tested as the test 
was not available at the time of their admission. ESR was measured 
in eight of the nine patients, with 37.5% having elevated levels and 
62.5% having normal levels. One patient did not have an ESR as the 
test was not available during the admission.

Seven of the nine patients had their coagulation profiles checked. 
The findings revealed that 71.4% of the participants had normal PT 
and 28.6% had prolonged PT and APTT. Six children were not tested 
because D-dimer was initially unavailable locally. However, 66.7% of 
the three tested were positive. LDH was found to be elevated in all 
six cases tested. Unfortunately, three patients' LDH tests were either 
not performed or the results were unknown because they could not 
be retrieved. Lactate was measured in one patient and found to be 
elevated. In 44.4% of cases, CK was not performed or was unknown, 
while 55.6% were tested. The results revealed that 60% were normal, 
20% were low, and 20% had a very high CK of 3339 u/L. Troponin was 
tested in eight of the cases. The result was elevated in 87.5% and 
normal in 12.5%.

LDH was found to be elevated in all six cases tested. Unfortunately, 
three patients' LDH tests were either not performed or the results 
were unknown because they could not be retrieved.nLactate was 
measured in one patient and found to be elevated. In 44.4% of cases, 
CK was not performed or was unknown, while 55.6% were tested. 
The results revealed that 60% were normal, 20% were low, and 20% 
had a very high CK of 3339 u/L. Troponin was tested in eight of the 
cases. The result was elevated in 87.5% and normal in 12.5%.
 
Electrolytes were tested in 100% of the cases. Sodium levels were 
low in 44.4%, normal in 44.4%, mild hypernatremia of 152 in 11.1%, 
and severe hyponatremia of 101 in 11.1%. The severe hyponatremia 
of 101 was likely a spurious result, as repeat sodium levels were nor-
mal.  Potassium was elevated in 77.8% of cases and normal in 22.2%. 
Blood cultures showed no significant growth in 100% of the cases 
although one was contaminated with coagulase negative staphylo-
coccus. Urine culture had no growth in 100% of cases that were test-
ed. CSF culture also showed no growth in all nine cases in this study.
nECHO and CXR imaging studies were also performed.  An echo-
cardiogram was done in seven of the nine cases, and 85.7% had no 
abnormal findings related to MIS-C, while one had severe cardiomy-
opathy with a poor ejection fraction of 18-27%. An echocardiogram 
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performed during his previous admission revealed no prior cardiac 
abnormalities. He died after 18 days due to persistent left ventricular 
dysfunction. Two patients were unable to have ECHOs.  In 66.6% of 
cases, CXR was not performed or the results were unknown. Positive 
findings on CXR included patchy and homogenous opacities, pleural 
effusion and pneumothorax.

During the admission of these children with MIS-C, 77.8% required 
oxygen support. Of these, 28.6% had HHFNC, 14.2% required free 
flow oxygen, and 57% needed mechanical ventilation. All patients 
were started on antibiotics for suspected sepsis. In terms of inotro-
pic support, approximately 66.7% were critically ill and were given 
inotropes. Immunomodulatory treatment in the form of IVIG and 
steroids was initiated when other infections were ruled out as part 
of the MIS-C criteria. IVIG was administered in 55.6% of cases, and 
66.6% received methylprednisone. Three of the cases (33.3%) were 
initially kept on low dose steroid and then escalated to methylpred-
nisone pulse doses as a step-up treatment. Three cases were critically 
ill and died before treatment could be started. Only one patient with 
severe left ventricular dysfunction received enoxaparin, while ASA 
was given to 55.6% of patients.nDue to the small sample size, the 
results were only expressed in numbers and percentages.

Discussion 
Multisystem inflammatory syndrome associated with Covid-19 (MIS-
C) is a severe hyperinflammatory disease that affects multiple organ 
systems. Riphagen Dhar et al. described it as Pediatric Multisystem 
Inflammatory Syndrome temporally associated with SARS-COV-2 
(PIMS-TS) in April 2020 [6,7]. As more cases were reported in other 
European countries and the United States [8-11], the WHO and CDC 
developed clinical and epidemiologic criteria to identify these cases 
and named it Multisystem Inflammatory Syndrome in Children and 
Adolescents (MIS-C) [11,12]. The definitions of WHO and CDC are 
similar and include children ≤21 years old, with fever, clinically severe 
illness involving at least two organ systems (respiratory, cardiac, GIT, 
renal, neurologic, mucocutaneous, hematologic), elevated inflamma-
tory markers, no other obvious cause of inflammation, and evidence 
of SARS-C0V-2 infection by RT-PCR, serology, or antigen test or has 
had exposure to a suspected or confirmed COVID-19 case prior to the 
onset of symptoms [11,12]. Our first case, like the majority of stud-
ies demonstrating a geographic and temporal association of MIS-C 
with current or within 2 to 8 weeks of recent illness or exposure to 
Covid-19 [8,13,14], was diagnosed two months after the start of com-
munity transmission of the Covid-19 delta variant in April 2021. The 
patient developed symptoms two weeks after exposure to her Covid 
positive mother. The highest number of MIS-C cases (6 out of 9) also 
coincides with the pandemic’s peak in Fiji in July-August 2021. The la-
tency of Covid infection/exposure to onset of symptoms ranged from 
7 days to 10 weeks but in 55% of our cases, it was unknown.

As of January 2022, the CDC had reported 6,851 MIS-C cases, with 
male children (60%) aged 5 to 11 years old being the most frequently 
affected [15]. It remains uncommon compared to SARS-CoV-2 infec-
tion. In their study, Payne et.al. estimated a MIS-C incidence of 316 
persons per million SARS-CoV-2 infections in persons younger than 
21 years. Estimates for population-based incidence and incidence 
among persons with infection were higher among people who were 
Black, Hispanic or Latino, or Asian or Pacific Islander [16]. Our study 
identified only 9 cases out of the 4,308 Covid-19 confirmed cases in 
children under the age of 15 in Fiji’s Central/Eastern Division as of 
October 31, 2021. The majority of our cases (78%) were less than one 
year old, with a median age of 10 weeks, and more males (78%) and 
I-Taukei Fijian (66%). There are no studies in MIS-C that clearly define 
the relationship between race, ethnicity, and age group.

MIS-C cases often occurred with no known preceding illness. None-
theless, Bowen et. al. in their study of 2,818 MIS-C cases found 38.5% 
had preexisting medical condition most commonly obesity.  They also 
note that having one or more underlying comorbid conditions, par-
ticularly neurologic disorders (cerebral palsy, developmental disabili-
ties, autism and other neurologic conditions) or noncardiac congeni-
tal abnormalities were associated with death [17]. Five (55.5%) of 
our cases had known comorbidities including prematurity with VLBW 
(22.2%), Down's syndrome, hypothyroidism, malnutrition, and global 
developmental delay (22.2%) and overweight (11%). Four of these 
five cases (80%) resulted in death. 

Dhar et. al. found that SARS-CoV-2 antibodies had a much higher 
positivity rate (66.1%) than RT-PCR (36.5%) in a systematic review of 
833 patients with MIS-C from 18 publications (18).
Our cases were Covid-19 serology positive only (44%), RT-PCR posi-
tive only (33%), positive for both serology and RT-PCR (11%) and one 
case negative for both serology and RT-PCR (11%) but with confirmed 
Covid-19 exposure.  Covid serology was not available initially and 
this posed difficulty in meeting diagnostic criteria at times. Similar to 
other reports, we found a febrile hyperinflammatory syndrome with 
multiorgan involvement, notably cardiac, CNS, respiratory and GIT 
symptoms. The symptoms included fever, shock, respiratory symp-
toms, tachycardia, bradycardia, arrythmia, vomiting, diarrhea, skin 
rash and mucocutaneous involvement similar to Kawasaki disease, 
irritability, seizures, low GCS, poor feeding, hyperglycemia, and oligu-
ria.  All of our cases had ≥4 organ systems affected with cardiac and 
CNS being the most common.  

Several studies have noted that cardiovascular involvement is preva-
lent in 80-85% of MIS-C cases [14,19,20]. Reports have characterized 
cardiovascular involvement in MIS-C during the inpatient phase as 
left ventricular dysfunction, coronary artery abnormalities and el-
evated troponin levels [21-23].  Conventional echocardiography re-
vealed that approximately 50% of children with MIS-C had decreased 
LV systolic function during the acute illness, which rapidly improved 
before discharge [14,20].  The reported incidence of coronary artery 
abnormalities varies widely from 4% to 24% (19,20), and includes 
cases of progressive coronary artery aneurysms after discharge [24].  
There was only one case with severe dilated cardiomyopathy with LV 
ejection fraction range of 18% to 27% in this study.   

The American College of Rheumatology recommends a tiered ap-
proach for laboratory testing in suspected cases of MISC that do not 
have life-threatening manifestations [13]. Tier one tests available in 
Fiji included FBC, electrolytes, renal and liver function tests, albumin, 
inflammatory markers - ESR and CRP, and SARS-CoV-2 RT-PCR and/
or serology. Blood, urine and CSF cultures were obtained to rule out 
other infections.  All of the cases had severe MIS-C, and tier 2 bloods 
were drawn upon presentation with a high index of suspicion. Avail-
able tier 2 tests included troponin, D-dimer, PT, PTT, LDH, triglycer-
ides, ECG, and echocardiogram.  Similar to the majority of reported 
cases of MIS-C, our cases had elevated CRP (100%), elevated ESR 
(37%), elevated WCC (78%), anemia (78%), thrombocytopenia (22%) 
or thrombocytosis (33%), elevated LDH (100%), low sodium (45%), 
elevated troponin (88%), positive D-dimer (67%), and deranged co-
agulation in (28%). However, not all tests were available at all times, 
and in this case series, a combination of different markers was used 
to identify MIS-C. 

The management of MIS-C evolved over the course of the pandemic. 

https://jcmcrimages.org/
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Table 1: Clinical characteristics of patients with MISC in Children in CWMH, Fiji, April - October 2021.

Table 2: Laboratory and imaging results for MISC in CWMH, Fiji, April-October 2021.
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Table 3: Management and Outcome of MISC in CWMH, Fiji, April - October 2021.

The latest published literature has now favored administration of 
both IVIG and glucocorticoids to all hospitalized children with MIS-
C, as well as the early initiation of immunomodulatory treatment in 
patients with life-threatening conditions, even before a full evalua-
tion [25,26]. In this cohort, our patients received immunomodulatory 
treatment in the form of IVIG and steroids. Our patients were either 
given IVIG plus methylprednisolone (55%), or just methylpredniso-
lone (11%). Due to supply issues, IVIG and methylprednisolone were 
not usually started at the same time. Steroids were given first, fol-
lowed by IVIG as soon as it was available. Three out of nine patients 
(33%) died before receiving immunomodulatory treatment due to 
rapid clinical deterioration.

Guidelines also recommend giving thromboprophylaxis to all patients 
unless there are contraindications [25-27]. Antithrombotic treatment 
with low dose aspirin was given to 55.6% of the cases in this series 
and was continued for a total of 4 weeks. A single patient with se-
vere left ventricular dysfunction received therapeutic anticoagulation 
with enoxaparin.

The overall mortality for MIS-C is 1-2% [27]. Our case series shows a 
high case fatality rate of 55.5%.  Forty-four percent were discharged 
alive. On initial and follow-up echocardiograms (done ≈2 weeks - 3 
months after the 1st echo in three of our patients), cardiac function 
and coronary arteries were normal, and no arrythmias were noted. 
The long- term cardiac sequelae for MIS-C patients have yet to be 
determined, and chronic follow-up for our cases is planned.

Addition to the literature 
This is the first report to describe a MIS-C case series in Oceania. It 
aims to create MIS-C awareness in Fiji and other Pacific Island Coun-
tries. MIS-C can affect infants, including neonates. This series reports 
multiorgan involvement, with cardiac and CNS symptoms being the 
most common. Our patients also demonstrate that, although rare, 
MIS-C is a life- threatening disease with a high mortality rate when 
patients present late.  Our deceased patients did not have any con-
comitant infections. The patients who were discharged alive were 
well without any apparent sequelae.

Limitations
Our study only includes cases that were admitted to CWMH with a 
relatively small number of patients. Patients with mild disease may 
not have sought hospital care. Cases may have been missed due to 
a lack of recognition and a low index of suspicion for MIS-C, result-
ing in no testing for inflammatory markers. Earlier in the pandemic, 
Covid serology tests were not available in Fiji, increasing the number 

of potential missed cases, including those who presented with Kawa-
saki-like illness. Nasal swabs for other viruses were not available and 
therefore not ruled out. There was no standard surveillance for MIS-C 
cases in Fiji. As a result, this report likely underestimates the number 
of cases of MISC during the study period. 

Conclusion
We described nine cases of MIS-C in Fiji that occurred during the del-
ta variant community transmission. These children presented with 
moderate to severe symptoms, with CNS and cardiac symptoms as 
the most common. Treatment offered included IVIG, steroids, aspirin 
and enoxaparin. Patients who were in refractory shock at the time of 
presentation died, resulting in a high case fatality rate of 55.5 % in 
this series.  There were no complications observed for the patients 
who were discharged alive. Clinicians are advised to remain vigilant 
for signs of MIS-C in future waves and variants of Covid-19, as well 
as the long-term effects of MIS-C. A national MIS-C surveillance is 
important to provide more analyzable data for the other SARS-CoV-2 
variants.
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