
SUMMARY
Paediatric inflammatory multisystem syndrome temporally associated with COVID-19 (PIMS-TS) or multisys-
tem inflammatory syndrome in children (MIS-C) is a new acute-onset systemic inflammatory disease, which 
mainly affects children. Latent tuberculosis infection (LTBI) is characterized by the presence of immune sensi-
tization to Mycobacterium tuberculosis (MTB) in the absence of any clinical or radiological evidence of active 
disease. We present a child with MIS-C related to COVID-19, with latent TB in the bone marrow, and satisfac-
tory response to tocilizumab. It is important to pay attention in the investigation of TB cases in countries with a 
high prevalence of tuberculosis, especially when opting for immunusuppression.
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n	 INTRODUCTION

COVID-19 has been declared a Public 
Health Emergency of international 

concern on January 30, 2020 by the World 
Health Organization (WHO) (1). The dis-
ease ranges from mild cough, fever, and 
sore throat to pneumonia, acute respiratory 
distress syndrome, and death (2).
Most children are asymptomatic or have 
mild symptoms of SARS-CoV-2 infection. 
However, reports from around the world 
support the appearance of a hyperinflam-
matory response in previously healthy 
children, related to this virus. Affected 
children may require pediatric intensive 
care and multidisciplinary evaluation by 
emergentologists, infectologists, intensiv-

ists, cardiologists, hematologists, nephrol-
ogists, neurologists, surgeons, immunolo-
gists, and rheumatologists. This syndrome, 
called paediatric inflammatory multisys-
tem syndrome temporally associated with 
COVID-19 (PIMS-TS) or multisystem in-
flammatory syndrome in children (MIS-C), 
shares some common characteristics with 
other pediatric inflammatory conditions, 
including Kawasaki disease, myocardi-
tis with cardiogenic shock, syndromes of 
staphylococcal and streptococcal toxic 
shock, bacterial sepsis, and macrophage 
activation syndrome (MAS). Most of them 
occur in cases with cardiovascular shock, 
myocarditis, significant gastrointestinal 
(GI) symptoms, mild or absent respira-
tory symptoms, and a variable incidence of 
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skin rash, red eyes, and changes in the oral 
mucosa, besides excessive inflammatory 
markers (3-5). Different studies describe 
cases of MIS-C related to SARS-CoV-2, 
mostly treated with IVIG, corticosteroids 
and in some cases with biologics (anti-
IL1R, anti-IL6R and/or anti-TNF) (6-8).
Latent tuberculosis infection (LTBI) is 
characterized by the presence of immune 
sensitization to Mycobacterium tubercu-
losis (MBT) in the absence of any clinical 
or radiological evidence of active disease 
(9). The differential diagnosis of any se-
vere clinical picture with multiple organ 
involvement should include tuberculosis 
(TB) (10-12).

We present the case of a patient with MIS-
C related to COVID-19, with latent TB in 
bone marrow.

n	 CASE REPORT

A 7-year-old male presented with a 10-day 
history of odynophagia, a 7-day history of 
fever, vomiting and 6-day history of diar-
rheal stools. He consulted on an outpatient 
basis on several occasions, receiving an-
tipyretics and EV ceftriaxone. Given the 
persistence of the clinical picture and the 
worsening of the general condition, he was 
admitted with moderate dehydration (Ta-
bles I and II).

Table I - Laboratory tests. 
Days 25/09 28/09 29/09 30/09 03/10 05/10 09/10 13/10

Leukocytes (4.000 - 10.000 / UL) 3600 3610 1600 2000 1000 1680 2000 13,000

Neutrophils (%) 68 39 48 29 76 57 29 65

Lymphocytes (%) 18 51 42 46 17 20 63 25

Hemoglobin (11-16g/dl)  8.1 9.5 10 8.9 9.3 7.1 11.1 11.4

Hematocrit (%) 24.1 27.7 28.6 25.5 26.1 19.8 31.7 32.8

Platelets (100.000-350.000 / UL) 150,000 256,000 248,000 269,000 216,000 200,000 244,000 676,000

ESR (0-20mm/h) 34 15 16 15

CRP (<6mg/L) 12 17 74.5 80.1 18.5 31

Ferritin (21-274 ng/mL) >15,000 >15,000 >40,000

D-dimer (≤500ng/mL) 2364 1902 2536 3791 1225

Ck-Mb (<25 U/l) 5

Troponin I (<34 ng/L) 23.3 <10 <10

AST (5-34 U/L) 46 43 361 140

ALT (0-55 U/L) 115 60 172 45

Urea (11-36 mg/dl) 26 29 35 21 49

Creatinine (0,72-1,25mg/dl) 0.40 0.43 0.36 0.55 0.56

PT (70-100%) / aPTT (20-40 sec) 89/28 94/31 97/24 96/20

Coombs (-)

IL-6 (≤5.9 pg/ml) 56.1

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; PT, 
prothrombin time test; aPTT, activated partial thromboplastin time test; IL, interleukin.

Table II - Tests for SARS-CoV-2.

RT-PCR IgM IgG

Patient Negative Negative Positive

Mother Negative Positive Positive

Father Negative Negative Negative

RT-PCR, real-time polymerase chain reaction; Ig, immunoglobulin.



CASE
REPORT

238 Reumatismo 4/2021

Z. Morel, R. Suarez, E. Avalos, et al.

CASE
REPORT

Doppler echocardiography on the 16th Sep-
tember 2020 showed slight dilation of the 
left ventricle with preserved systolic func-
tion, mild mitral insufficiency and moder-
ate tricuspidal insufficiency, left coronary 
artery ectasia, normal pulmonary pressure, 
absence of pericardial effusion; no image 
compatible with vegetation or thrombi was 
observed. 
The diagnosis of MIS-C related to SARS-
CoV-2 was made, for which he received 
methylprednisolone, IVIG, enoxaparin, 
in addition to broad-spectrum antibiotics 
coverage (ceftriaxone + vancomycin). Af-
ter IVIG infusion at 2 gr/kg, he remained 
afebrile for 33 hours, and again presented 
some fever peaks and worsening laboratory 
tests. Therefore, he received another dose 
of IVIG at 2 gr/kg again, and three boluses 
of methylprednisolone at 30 mg/kg/day. He 
also had high IL-6 values: 56.1 pg/mL (up 
to 5.9 pg/mL), then he received tocilizum-
ab, one dose at 8 mg/kg EV.
Bone marrow aspiration puncture was also 
performed, where acid-fast bacilli (AFB) 
were observed, without hemophagocyto-
sis, with a decreased red series (Figure 1). 
Gene Xpert tests of gastric fluid were nega-
tive for M. tuberculosis. Bone marrow flow 
cytometry reported no increase in blasts, 
granulocytic series in a normal number 
and with complete maturation, slightly 
increased monocytes but without aberrant 
markers, CD3 + T lymphocytes in a nor-

mal number and with preserved CD4:CD8 
ratio.
The patient received the Bacillus Calmette-
Guérin (BCG) vaccine in the first week of 
life.
A significant clinical improvement was 
observed after the administration of toci-
lizumab, continuing with oral prednisone, 
and a quadruple therapy for tuberculosis 
(HERZ) was started.

n	 DISCUSSION  
AND CONCLUSIONS

MIS-C temporarily associated with SARS-
CoV-2 is a new acute-onset systemic in-
flammatory disease, which mainly affects 
children. Definitions and diagnostic cri-
teria have been developed in 2020 by the 
UK Royal College of Pediatrics and Child 
Health (4), the US Center for Disease Con-
trol and Prevention (CDC) (5), and the 
World Health Organization (WHO) (3). 
The criteria for the diagnosis of PIMS-TS/
MIS-C according to CDC and WHO re-
quire the demonstration of association with 
SARS-CoV-2 infection on the basis of his-
tory of infection, positive serological test 
or previous RT-PCR or antigen, or in the 
epidemiological context of infection in a 
first-degree relative with whom he lives. 
The required criteria are resumed in Table 
III, as per the WHO criteria (3).
In one of the first and largest works, Sha-

A B 

Figure 1 - A and B) Both images show acid-fast bacilli in the bone marrow.
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na Godfred-Cato et al. (13) described 570 
children with MIS-C related to COVID-19, 
grouping them into three types according to 
the predominant clinical findings; however, 
the three groups may overlap each other:
 – Type 1 (35.6%): It affects a greater 

number of organs and systems, es-
pecially the cardiovascular and gas-
trointestinal systems; it presents with 
abdominal pain, shock, myocarditis, 
lymphopenia, and marked elevation of 
CRP, brain natriuretic peptide (BNP or 
pro-BNP), ferritin, troponin. The preva-
lence of coronary dilations and aneu-
rysms is higher in this group.

 – Type 2 (29.6%): This group mainly 
presents respiratory disorders such as 
cough, shortness of breath, pneumo-
nia and ARDS, which indicates that it 
could be an acute and direct damage 
by SARS-CoV-2 or a combination with 
PIMS-C. This type presents the highest 
mortality.

 – Type 3 (34.7%): It presents mainly in 
the youngest patients, with skin rash and 
mucocutaneous lesions. The prevalence 
of coronary dilations and aneurysms is 
higher than in Type 2. This group is the 
one that most closely resembles Kawa-
saki disease, however, but with a lower 
prevalence of shock and myocarditis.

Our patient presented fever for 7 days, 
vomiting and diarrheal stools for 6 days, in 
addition to cardiac involvement and persis-
tently elevated acute phase reactants, with 
a history of COVID-19 in the family, for 
which he fulfilled the criteria for MIS-C 
related to COVID-19 by WHO, with a mix 
between types 1 and 3 in his clinical pres-
entation.
Regarding the treatment, our patient re-
ceived IVIG on two occasions, in addition 
to methylprednisolone. However, in pres-
ence of refractory fever and elevated IL-6, 
he received one dose of IV tocilizumab at a 
5 mg/kg dose and showed a good response. 
All published guidelines and studies sug-
gest an initial use of corticosteroids and, in 
case of lack of response or clinical wors-
ening, the use of biologics, especially anti-
IL1R (6-8, 14-15). However, in developing 
countries it is difficult to obtain such medi-

cation, so the use of anti-IL6R or anti-TNF 
is more feasible. New protocols suggest 
classifying the patient according to their 
clinical presentation as mild, moderate or 
severe (16). This classification is based 
on the vasoactive-inotropic score, i.e. the 
degree of respiratory support, evidence of 
organ injury and hyperinflammation bio-
markers level (17).
The WHO (18) reported 10 million new 
cases of TB worldwide in 2018 and 
2019, however, in 2020 there has been 
9,960,000 cases with a decrease of 0.56% 
(19), which must be analyzed in the con-
text of the COVID-19 pandemic. TB is a 
chronic persistent bacterial disease with a 
high burden in developing countries. The 
disease manifests mostly in adults with 
male:female ratio of 2:1 (10). WHO es-
timates that annually 1 million children 
have TB and many more harbor a latent 
form of infection (11). Investigation of 
children suspected of having TB is dif-
ficult. In clinical practice, the diagnosis 
requires a systematic approach that com-
prises 3 fundamental steps:
1) clinical history taking and detailed 

physical examination;

Table III - The WHO criteria.

Age 0-19 years old

Fever Fever for ≥3 days

Clinical 
symptoms

At least 2 of the following:
1. rash, conjunctivitis, and mucocutaneous inflammation;
2. hypotension or shock;
3. cardiac involvement;*
4. coagulopathy;
5. acute GI symptoms

Inflammation Elevated inflammation markers, including any of the following:
1. ↑ESR;
2. ↑CRP;
3. ↑procalcitonin

Link to SARS-
CoV-2

Evidence of COVID-19 by the following:
1. positive by PCR;
2. positive by antigen test;
3. positive by serology; or
4. likely COVID-19 contact

Exclusion No obvious microbial cause

*Cardiac involvement is defined as the presence of myocardial dysfunc-
tion, pericarditis, valvulitis, or coronary abnormalities (including findings on 
echocardiogram or elevated levels of troponin/N-terminal pro-B-type natriu-
retic peptide). GI, gastrointestinal; ESR, erythrocyte sedimentation rate; CRP, 
C-reactive protein; PCR, polymerase chain reaction.
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2) imaging evaluation;
3) identification of the pathogen (12).
A paper published by Tadolini et al. (20) 
on a cohort of 49 adult patients showed 
that 53.0% patients had past history of 
TB, 28.5% developed COVID-19 first and 
18.3% patients were diagnosed with TB and 
COVID-19 simultaneously. The diagnosis 
of TB and COVID-19 was done simultane-
ously or within 7 days in nine patients, pos-
ing differential diagnosis challenges, sug-
gesting that clinical assessments to investi-
gate COVID-19 facilitated the identification 
of (probably pre-existing) TB. 
Latent tuberculosis infection (LTBI) is 
characterized by the presence of immune 
sensitization to MTB in the absence of 
clinical or radiological evidence of ac-
tive disease. A modeling study estimated 
that approximately 1.7 billion people have 
LTBI. Some studies showed that both mes-
enchymal and hematopoietic stem cells 
taken from individuals with LTBI or having 
successfully received a chemotherapeutic 
treatment for active TB contained intracel-
lular MTB in a predominantly uncultivable 
form (21). In our patient, bone marrow as-
piration was performed in the context of 
a study of probable hemophagocytic syn-
drome, with the finding of acid-fast bacilli, 
without other positive results, such as nor-
mal lungs, no lymphadenopathy, and even 
negative skin test.
BCG is a live attenuated vaccine that pre-
vents severe tuberculosis (22). The evi-
dence indicates that BCG offers protection 
against various non-mycobacterial and vi-
ral infections, and this might be explained 
in part by trained immunity (23). Miller et 
al. (24) published that countries with uni-
versal BCG vaccination had fewer deaths 
for COVID-19. In the same way, Torun et 
al. (25) found that BCG and MBT expo-
sure history in healthcare workers is related 
to a lower mortality rate, despite the more 
severe disease course seen in them, which 
may be due to frequent exposure to tuber-
culosis bacillus and the mortality-reducing 
effects of the BCG vaccine. However, there 
are also two papers showing that receiving 
the BCG vaccine at birth does not have a 
protective effect against SARS-CoV-2 in-

fection (26, 27), while the effect of a recent 
vaccination must be evaluated through on-
going trials.  
In conclusion, we present the association 
of MIS-C related to COVID-19 and latent 
TB, that should deserve attention in the 
investigation of cases in countries with a 
high prevalence of tuberculosis. Besides, 
it is important to initiate randomized con-
trolled trials to ascertain the interactions of 
the various drugs used for COVID-19 and 
tuberculosis.
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