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A Common Problem 
During the Pandemic 
Period; Multisystem 

Inflammatory Syndrome 
in Children or  

Gram-negative Sepsis?

To the Editor:

Multisystem inflammatory syndrome 
in children (MIS-C) is thought to 

be a delayed, erratic immune response to 
SARS-CoV-2, rather than a viral-mediated 
clinical image.1 MIS-C should be suspected 
in children presented with a fever and who 
have at least 2 of the following involvement 
of cardiac, vascular, respiratory, neuro-
logical, hematologic, or dermatologic with 
high-acute phase reactant.2 Because of the 
nonspecific diagnosis criterion, it should be 
separated from diseases such as bacterial 
and viral infections, sepsis, and toxic shock, 
which are more common in children. With 
this letter, I wanted to draw attention to the 
fact that there should be no other alternative 
disease when diagnosing misc.

CASE 1
A 2-year-old boy was admitted to the 

hospital with fever, diarrhea, and vomiting. 
Physical examination showed dry mouth 
mucosa and reduced turgor tonus. With 
the diagnosis of acute gastroenteritis, intra-
venous fluid support was initiated, and his 
symptoms improved during the follow-up. 
On the fifth day of his hospitalization, fever 
and diarrhea returned, along with tachycardia 
and tachypnea. In controlled laboratory tests, 
hemoglobin 9.6 g/dL, leukocyte 13,500/
mm3 (neutrophil 10,820/mm3, lymphocyte 
1350/mm3), thrombocyte 41,000/mm3,  
C-reactive protein 217 mg/L (0–5), pro-
brain natriuretic peptide (BNP) 11,363 pg/
mL (0–320), D-dimer 8.9 mg/L (0–0.5), PT 
20.3 seconds, aPTT 52 seconds, INR 1.73, 
ferritin 356 ng/mL, triglyceride 288 mg/dL. 
Fever, diarrhea, tachycardia, leukocytosis, 
neutrophilia, lymphopenia, thrombocytope-
nia, high CRP, high D-dimer, coagulopathy, 
increased pro-BNP, ferritin, and triglyceride 
values when the studied SARS-CoV-2 IgG 
positive. For the patients who matched the 

MIS-C criteria, intravenous immunoglobu-
lin and methylprednisolone therapy were 
started. Meropenem therapy was started 
due to the possibility of healthcare-associ-
ated bacteremia. In the follow-up, clinical 
and experimental results soon returned to 
normal. In blood culture taken during the 
fever, growth of Klebsiella oxytoca was 
confirmed. Meropenem and methylpredni-
solone treatments were completed after 14 
days and discharged successfully.

CASE 2
A 5-year-old boy with a fever and vom-

iting was described. Upon physical examina-
tion, the patient’s general health was weak, 
hypotensive, tachycardic, and circulatory 
disturbed, as shown by the prolonged capil-
lary refill time. In laboratory tests: Hemo-
globin 10.3 g/dL, leukocyte 23,500/mm3  
(neutrophil 22,100/mm3, lymphocyte 
830 mm3), thrombocytes 169,000/mm3, 
C-reactive protein: 46 mg/L (0–5), BUN: 
39 mg/dL, creatinine: 0.9 mg/dL, AST: 85 
µ/L, ALT: 110 µ/L, pro-BNP 35,000 pg/mL 
(0–320), D-dimer 11.3 mg/L (0–0.5), PT 12 
seconds, aPTT 29 seconds, INR 1.23, ferri-
tin 243 ng/mL, triglyceride 516. The patient 
with a history of COVID-19 contact tested 
positive for SARS-CoV-2 IgG. The MIS-C 
conditions were fulfilled by a patient who 
tested positive for SARS-CoV-2 IgG and had 
a fever, high-acute phase reactants, and more 
than 2 organ involvements (hypotension, 
tachycardia, circulatory disorder, high pro-
BNP, and D-dimer). Echocardiography was 
found to be normal. IVIG, methylpredniso-
lone low-weight heparin, inotrope support, 
and cefotaxime treatment were initiated in 
the intensive care unit. The patient in better 
overall condition was taken to service. Pseu-
domonas aeruginosa growth was detected in 
urine and blood cultures and started merope-
nem treatment. His treatment was completed 
2 weeks, and he was discharged successfully.

Our cases highlight the diagnostic 
difficulties that children with febrile dis-
ease faced during the COVID-19 pandemic. 

Fever, neurologic, skin, and gastrointestinal 
symptoms are some of the most common 
symptoms of MIS-C. However, these signs 
are nonspecific, and they can be caused by 
acute bacterial and viral infections. A distinc-
tive feature of MIS-C is that multiple organ 
systems are affected. The most common 
organs involved are the heart, lungs, gastro-
intestinal tract, hematology, nervous system, 
and skin.3 History of COVID-19 contact or 
PCR, antibody, and antigen positivity is nec-
essary for MIS-C diagnosis (Table 1). The 
elevated prevalence of SARS-CoV-2 infec-
tion in the population complicates the use of 
the SARS-CoV-2 antibody assay even fur-
ther. If the SARS-CoV-2 epidemic signs of 
progress and antibody prevalence rates rise, 
a positive antibody test does not guarantee 
an MIS-C diagnosis.4 The most important 
diagnostic criterion that should be empha-
sized is the absence of another disease such 
as sepsis, bacterial, viral infections, toxic 
shock syndrome, and Kawasaki. As a result 
of the nonspecific case description, several 
children tend to have MIS-C at first.4

In conclusion, since MIS-C involving 
multiple organs will result in severe disease 
and death if not detected early, extreme cau-
tion should be taken when making a diagno-
sis. Because of the nonspecific diagnosis cri-
terion, it should be separated from diseases 
such as bacterial and viral infections, sepsis, 
and toxic shock, which are more common in  
children.
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Table 1.  MIS-C Criteria at the Time of Diagnosis

Case 1 Case 2

Age 2 yrs 5 yrs
Fever 38.5°C 39°C
Multisystem involvement Cardiac: pro-BNP↑↑, tachycardia Cardiac: hypotension, tachycardia 

pro-BNP↑↑
Gastrointestinal: vomiting Gastrointestinal: vomiting, AST-ALT↑↑
Hematologic: d-dimer↑↑ Hematologic: d-dimer↑↑

Inflammatory markers CRP↑↑, fibrinogen↑↑, d-dimer↑↑ 
ferritin↑↑, LDH↑↑, neutrophilia, 
lymphopenia

CRP↑↑, fibrinogen↑↑, d-dimer↑↑ 
ferritin↑↑, triglyceride↑↑ LDH↑↑, 
neutrophilia, lymphopenia

Evidence of SARS-CoV-2 
infection

SARS-CoV-2 IgG (+) SARS-CoV-2 IgG (+)

Absence of alternative 
diagnosis

(–) Klebsiella oxytoca in blood 
culture

(–) Pseudomonas aeruginosa in urine 
culture

mailto:dryalcinkara@hotmail.com


Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

e30  |  www.pidj.com� © 2021 Wolters Kluwer Health, Inc. All rights reserved.

	 The Pediatric Infectious Disease Journal  •  Volume 41, Number 1, January 2022Letters to the Editor

Eskisehir Osmangazi University  
Faculty of Medicine, Eskişehir,  

Turkey

Eylem Kıral, 
Gürkan Bozan, and 

Ener Çağrı Dinleyici
Department of Pediatric İntensive Care, 

Eskisehir Osmangazi University  
Faculty of Medicine,  

Eskişehir, Turkey

REFERENCES
	 1.	 Nakra NA, Blumberg DA, Herrera-Guerra A, 

et al. Multi-system inflammatory syndrome in 
children (MIS-C) following SARS-CoV-2 infec-
tion: review of clinical presentation, hypotheti-
cal pathogenesis, and proposed management. 
Children (Basel). 2020;7:E69.

	 2.	 Centers for Disease Control and Prevention. 
Multisystem Inflammatory Syndrome in 
Children (MIS-C) Associated with Coronavirus 
Disease 2019. 2020. Available at: https://www.
cdc.gov. Accessed May 14, 2020.

	 3.	 Sperotto F, Friedman KG, Son MBF, et al. 
Cardiac manifestations in SARSCoV-2-
associated multisystem inflammatory syn-
drome in children: a comprehensive review 
and proposed clinical approach. Eur J Pediatr. 
2020;180:307–322.

	 4.	 Rostad CA, Chahroudi A, Mantus G, et 
al. Quantitative SARS-CoV-2 serology 
in children with multisystem inflamma-
tory syndrome (MIS-C). Pediatrics. 2020; 
146:e2020018242.

ISSN: 0891-3668/22/4101-0e30
DOI: 10.1097/INF.0000000000003337

Copyright © 2021 Wolters Kluwer Health, Inc. All 
rights reserved.

The authors have no funding or conflicts of interest 
to disclose.

Address for Correspondence: Achille Marino, MD, 
PhD, Unit of Pediatric Rheumatology, ASST 
G.Pini-CTO, Milan, Piazza Cardinal Ferrari 1, 
Milan, Italy. E-mail: achille.marino@asst-pini-
cto.it.

Long Coronavirus 
Disease in Pediatric 

Rheumatology
To the Editors:

We read with interest the article by 
Ashkenazi-Hoffnung et al1 reporting 

90 children with long coronavirus disease 
(COVID) followed in a designated multi-
disciplinary clinic. The authors reported 
mainly respiratory symptoms with less 
than half of tested patients carrying abnor-
mal findings.1 Nevertheless, musculoskele-
tal manifestations were frequent among the 
study cohort with myalgia and arthralgia 
recorded in 46% and 14% of cases, respec-
tively.1

Herein, we report our experience with 
long COVID in a tertiary referral hospital for 

pediatric rheumatology. We prospectively 
followed patients referred to our center for 
musculoskeletal manifestations and a pre-
vious severe acute respiratory syndrome 
coronavirus 2 infection (positive reverse 
transcription polymerase chain reaction test 
on nasopharyngeal swab and/or serology 
tests) from January to June 2021. Six patients  
(2 girls) were included in the study; the median 
age at first evaluation was of 10.1 ± 3 years.  
All patients were previously healthy. None 
of them was hospitalized because of acute 
COVID19. All patients underwent a full 
physical examination along with laboratory 
test and other investigations according to their 
clinical manifestations. Polyarthralgia repre-
sented the main reason of referral; even so,  
the clinical pictures were slightly different 
for each patient. A 10-year-old girl devel-
oped diffuse and persistent joint pain along 
with antalgic gait; all the investigations were 
negative, and the physical examination doc-
umented the presence of allodynia; thus, a 
diagnosis of diffuse amplified musculoskel-
etal pain syndrome was made. A 16-year-
old boy had persistent low-grade fever with 
weight loss (7 kg in 3 months) and polyar-
thralgia of the hands. Three patients had 
intense joint pain, and one of them, a 5-year-
old girl, had an ultrasound documenting an 
intraarticular swelling of the right hip but the 
arthralgia persisted once the swelling sub-
sided. One patient was referred for persistent 
swelling of the fourth toe of the right foot 
along with a red-purple rash; he was diag-
nosed as having COVID toe.2 The onset of 
these symptoms preceded or appeared right 
after a positive result of the nasopharyngeal 
swab, except for a patient who developed an 
intense and excruciating low back pain after 
recovering from a multisystem inflamma-
tory syndrome in children. The median time 
interval from onset of manifestations and 
first visit at our center was 2.5 ± 1 months. 
All patients recovered during the follow-up, 
and the median duration of long COVID 
manifestations was 5 ± 1.3 months.

None of our patients developed a 
chronic inflammatory condition, and the 
investigations did not document relevant 
and/or persistent abnormalities. Despite 
the fact that they all recovered, these 
patients showed several degrees of limita-
tions in daily life for some months. Fur-
thermore, we recently saw a high number 
of young patients referred for musculoskel-
etal manifestations without any abnormal 
findings, often diagnosed with amplified 
musculoskeletal pain syndrome, without 
any antecedent COVID history. Whether 
long COVID can be considered just a con-
sequence of a viral infection or should be 
attributed to the implications of “the pan-
demic era” we are now living in is still a 
matter of debate.3,4
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Invasive Haemophilus 
influenza Type b in 

an Infant During the 
COVID-19 Pandemic:

The Return of Diseases 
We Hoped Never to  

See Again…
To the Editors:

A 7-month-old previously healthy female 
was admitted to our hospital with gen-

eralized tonic-clonic seizures, 4 days history 
of fever (102.9 F) and nonbilious nonbloody 
emesis. Meningitis was diagnosed with a 
lumbar puncture that revealed pleocytosis. 
Brain magnetic resonance imaging with 
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