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In the COVID-19 era, patients with severe acute respiratory syndrome (SARS) are

suspected to be associated with SARS-CoV-2 infection. The aim of this paper is to

present a case with COVID-like pneumonia, with fatal evolution. The clinical aspects were

correlated with the autopsy findings and discussed on the background of the most recent

data from the medical literature. A 13-month-old girl was admitted to the emergency

room with acute severe shortness of breath and pulmonary bilateral ground-glass

opacities and an almost complete opacified left lung. The patient suddenly deteriorated,

and death was confirmed 3 h after admission. At autopsy, severe desquamative interstitial

pneumonia was diagnosed and was associated with an unusual IgA glomerulonephritis.

No SARS-CoV-2 infection was detected in the lung parenchyma by RT- PCR. This is

a very unusual case of rapid deterioration of an infant with idiopathic desquamative

interstitial pneumonia (IDP) and multiorgan involvement. Based on immunohistochemical

stains, we hypothesize that, in IDP, the hyaline membranes arise from necrotizing

desquamated pneumocytes. In the COVID-19 era, such cases are extremely difficult

to diagnose; they can mimic SARS-CoV-2-induced lung injuries. This pattern of hyaline

membrane formation might explain the poor response to oxygen therapy. The present

case highlights the importance of autopsy in such challenging cases.
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INTRODUCTION

Desquamative interstitial pneumonia (DIP) is a rare disorder: only 362 cases have been reported
in adults, mostly among smokers (1). In children, its etiology and pathomechanism were far from
reaching consensus in the 41 English-language articles found in the literature until 2020 (1–3).
To the best of our knowledge, only three of the reported DIP cases in children presented with
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associated kidney failure (4), and not one featured rapid and fatal
deterioration in patients below 2 years old.

In children, DIP is thought to be caused by an inborn
defect in surfactant metabolism, which is associated with
progressively developing respiratory symptoms and a negative
impact on growth (2, 3). It is believed to have an immune-
mediated pathogenesis (4) and to predispose to pulmonary
fibrosis (3).

In this paper, we present an unusual case of DIP diagnosed
in a 13-month-old girl, who died a few hours after hospital
admission. There are a few aspects that make this case unique
in the literature. First, it started in an apparently healthy baby
with a rapid deterioration of health status. Second, the association
with a proliferative glomerulonephritis at such an early age
has not yet been described in the literature. Then, because the
case was diagnosed during the COVID-19 (coronavirus disease
2019) pandemic, the histological picture of the clinical and the
morphological signs corresponded to severe acute respiratory
syndrome (SARS), a SARS-CoV-2 infection was suspected;
however, this was not confirmed by repeated RT-PCR tests. The
case highlights some of the challenges pediatrics departments
may face soon as well as the importance of autopsy in difficult
cases that might mimic a SARS-CoV-2 infection. Along with
the case presentation, a review of recent literature regarding the
possible COVID-induced clinical and morphological features is
presented together with a paradigm about hyaline membrane
formation in cases of DIP. This latter fact might explain
the poor response to oxygen therapy in COVID-induced and
COVID-like cases.

To the best of our knowledge, the present case is the fourth
case of DIP with renal involvement described in a child in the
English literature, and the first with fatal evolution, possibly
as a result of an associated SARS-CoV-like infection. Signed
informed consent of the mother was obtained for the publication
of this case.

CASE REPORT

During a nightshift at our emergency room, a 13-month-
old girl was referred because of cough, chills, and serious
shortness of breath with fever (38◦C). According to the
medical history obtained from mother, no perinatal or post-
birth growth or development abnormalities were reported. The
deterioration started a few hours before the present admission,
and possible contact with a SARS-CoV-2-infected person
was denied.

A physical examination revealed pale skin and mucosae
and a hypotonic baby with hepato-splenomegaly, tachypnea,
tachycardia, and oxygen saturation of 80%. Severe dyspnea
demanded the emergency use of an oxygen face mask. Intubation
was performed after only a few minutes. No abnormalities were
identified on ECG and abdominal ultrasound.

Blood analysis indicated dehydration and severe
anemia - with a very low serum level of hemoglobin (1.5
g/Dl) and low hematocrit (6.7%). Mild uremia (39.8 mg/Dl)
and slightly decreased serum creatinine (0.36 mg/Dl) were

considered indicators of dehydration. A mildly increased serum
in C-reactive protein level (14.6 mg/L) was also noted (Table 1).
The urine analysis showed leukocyturia but not bacteriuria.

A chest X-ray revealed almost complete opacity in the
left lung and patchy infiltrates in the right lung (Figure 1).
Despite intravenous fluid boluses, followed by maintenance
intravenous fluid therapy and supportive care—including
oxygen therapy—death was confirmed 3 h after admission to
the hospital.

Due to the sudden respiratory compromise associated with
chest X-ray findings, a SARS-CoV-2 infection was suspected.
Based on Romanian law, autopsy was indicated because no
nasopharyngeal swab test was done.

Signed informed consent to perform the autopsy and publish
the scientific results was obtained from the mother. The mother
declared that she did not visit the hospital for a pre- and
post-natal follow-up and did not adhere to the programmed
vaccination schedule. The contact tracing did not identify
possible contact with SARS-CoV-2 infection, but a complete
medical history was difficult to obtain from the mother.

Autopsy Findings
To reduce the infective risk, a trained technician together with the
Head of the Department of Pathology (GS) performed the post-
mortem examination in the autopsy room. They used complete
personal protective equipment.

The external examination revealed a baby with extremely
pale skin who seemed to be normally developed (height:
88 cm; weight: 10 kg) but who showed generalized edema
without pitting. During in-situ examination of the organs, a
normal thymus, bilateral pleural (50/50ml) and pericardial
effusions (30ml), hepatomegaly (536 g), splenomegaly (64 g), and
intestinal pneumatosis were described.

Both lungs were enlarged, firm, and dystelectatic (136 g
left; 169 g right) and without friable areas; the cut section

TABLE 1 | Blood parameters are indicators of severe anemia, undernourishment

and dehydration.

Parameter Patient’s value Normal range

Leukocytes (×103/µL) 8.21 4–12

Hemoglobin (g/dL) 1.5 10–14.2

Erythrocytes (×106/µL) 1.27 3.5–4.5

Hematocrit (%) 6.7 36–47

Medium cellular volume – MCV (fL) 52.8 80–98

Neutrophils (×103/µL) 3.06 1.5–8.5

Lymphocytes (×103/µL) 4.42 3–10.5

C-reactive protein - CRP (mg/L) 14.6 <5

Urea (mg/dL) 39.80 10.51–35.55

Creatinine (mg/dL) 0.36 0.57–1.11

Aspartate aminotransferase - AST (U/L) 36 5–34

Alanine aminotransferase - ALT (U/L) 25 0–55

Bold and italic values represent the abnormal (modified) ones, which were modified -

below or up to the normal range.
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FIGURE 1 | In a 13-months old girls, bilateral severe pulmonary dystelectasis, revealed by post-mortem examination (A), correspond to the Rx-image, which shows

ground-glass opacities, in the right lung, and diffuse opacity of the left lung (B).

was without gross features suggestive of bronchopneumonia
(Figure 1). Under a microscope, the pulmonary sample
examination showed bilateral diffuse alveolar damage (DAD)
with severe desquamation of type II alveolocytes (pneumocytes)
and the presence of intra-alveolar macrophages (Figure 2).
A synchronous CD68/IgA/Cytokeratin AE1/AE3 (CK)
positivity among the desquamated cells was proven without
immunohistochemical (IHC) expression for the markers of
Langerhans histiocytosis, CD1a and polyclonal S100. Scant
interstitial mononuclear infiltration with a predominance of
lymphocytes was also observed. The bronchial epithelium was
focally damaged and expressed IgA positivity. Desquamative
bronchiolitis was associated. Small foci of extravasated
erythrocytes were also described along with vascular thrombi
(Figure 2).

A particular aspect regarded the possible stepwise formation
of hyaline membranes from CD68/CK-positive desquamated
pneumocytes (Figure 3). They were predominantly seen inside
the alveoli, together with macrophages. Most of the desquamated
pneumocytes presented as round or elongated uninucleate
cells. Some were enlarged, showing eosinophilic cytoplasm,
and the nuclei were partially pushed to the periphery. They
mimicked “syncytial cells.” On the other hand, within the alveoli
septa, we observed some CD68/CK-positive, necrotic, enlarged
pneumocytes, the fusion of which led to the genesis of CD68/CK-
positive hyaline membrane-like structures with alveolar septa
encasement. Inside the alveoli, few neutrophils were in the
neighboring membranes (Figures 2, 3).

Two fresh tissue samples from the pulmonary dystelectatic
areas were transported for real-time PCR assay to Cantacuzino
National Research and Development Institute for Microbiology
and Immunology (Romania). Although the histological
features might correspond to SARS, the PCR assay did
not confirm SARS-CoV-2 involvement in the above-
described lung injuries. Molecular examinations performed

at the National Institute for Infectious Diseases Matei Bals
(Bucharest, Romania) on formalin-fixed, paraffin-embedded
lung tissue also failed to detect by PCR SARS-CoV-2
as well as influenza A and B and respiratory syncytial
virus (RSV).

Regarding the other organs, the severe brain edema (weight
960 g) was associated with meningeal hyperemia and the
dilatation of the lateral ventricles without signs of meningitis
or encephalitis. In the enlarged liver, centrilobular vesicular
degeneration was seen under a microscope. In the enlarged
spleen, mild hyperplasia of the white pulp together with CD3-
positive T cell infiltration of the red pulp was described
(Figure 4). T-cell hyperplasia of the paracortical area was also
observed in the pericecal mesenteric lymphadenopathies. No
cardiac or other malformations were identified, and myocarditis
was not seen.

The unusual bilateral enlargement of the kidneys (both
weighed 146 g) called for a further detailed examination.
Macroscopically, the left kidney was clearly hyperemic with
a predominance of cortex hyperemia on the cut section
(Figure 5). Under a microscope, most of the glomeruli showed
enlargement of the mesangium with storage of IgA-positive
cells and the proliferation of WT1-positive podocytes, without
modifications to the cells of Bowman’s capsule; this fact was
confirmed by negative staining for CD44 (Figure 6). Interstitial
nephritis with mononuclear cells was also described. The
macroscopically hyperemic cortex showed dilatation of the veins
under microscope (Figure 5), which might be the effect of blood
flow impairment.

Based on the morphological, histological and IHC aspects, the
postmortem diagnosis was “DIP associated with IgA proliferative
glomerulonephritis, possibly occurring in the context of a SARS-
CoV-like infection.” Death was the result of multiorgan failure
syndrome (MOFS), which was probably initiated by severe
lung injury.
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FIGURE 2 | Microscopic and immunohistochemical features of desquamative interstitial pneumonia: (A) hemorrhages and thrombi (arrow); (B) bronchiolar damage;

(C) desquamated pneumocytes, with syncytial-like bodies; (D) scanty T-cells; (E) necrosis of the desquamated cells, with genesis of membranes; (F) Encasement of

alveolar septa by cytokeratin-positive membranes; (G) Positivity of the desquamated cells for cytokeratin; (H) IgA positivity in the desquamated cells.

FIGURE 3 | Stepwise genesis of hyaline-membrane-like structures, in desquamative interstitial pneumonia (DIP).

DISCUSSION

The first two cases of DIP with associated chronic kidney failure

in children were published in 1992 (4). In one, DIP was diagnosed

at 10 months based on a lung biopsy, with proteinuria occurring

at age 5, and focal segmental glomerulosclerosis occurring at 16,

which required hemodialysis (4). The third case of idiopathic DIP
with extrapulmonary manifestations was published in 2014 and
presented in a 30-month-old girl (2). We did not identify other
similar cases occurring in infants.

In pre-COVID times, DIP with IgA glomerulonephritis with
rapid deterioration in an infant with severe anemia, dehydration,
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FIGURE 4 | Gross and microscopic features of liver and spleen. (A–C) Liver centrilobular fatty change, with pale macro- (A) and microscopic area (B), which show a

multivacuolar aspect, at high power view (C), being marked by *; (D–F) Splenomegaly specimen (D) is characterized by enlargement of the white pulp (E), with T

cell-rich aspect of the red pulp (F), proved by the CD3 positivity (F corner).

and poor feeding, such in the present case, would be considered
a rare pediatric presentation (2). However, in the COVID-
19 pandemic, rapid pulmonary decompensation—despite the
absence of an epidemiological background, which was difficult to
obtain based on family medical history—forced us to include the
case as a “suspect case.”

The COVID-19 pandemic has affected millions of people
worldwide, but cases in children are rare. Moreover, in the few
cases reported in the literature, 90% of COVID-positive children
had a milder form of the disease when compared to adults
and deaths were extremely rare (5, 6). The clinical spectrum
resembles that of influenza involving fever, cough, sneezing, sore
throat, fatigue, and myalgia (7–9). Atypical presentations with
gastrointestinal manifestations, such as vomiting or diarrhea, and
malnutrition, were also described in children (9). Low oxygen
saturation (<92%) was pointed out in fewer than 5% of cases
as compared to tachypnea and tachycardia, which were present
in substantial proportions (28.7 and 42.1%, respectively) at the
time of hospital admission (9). Even though COVID-19 was not
confirmed in the above case, our patient presented with both
cough and fever but also with severe shortness of breath and low
oxygen saturation, suggesting the possibility of a poor outcome.

Another rare disorder which should be considered for
differential diagnosis of such cases is known as the Pediatric
Inflammatory Multisystem Syndrome: Temporarily Associated
with SARS-CoV-2 (PIMS-TS) (10–12). Rare cases were registered

in Europe and North America expressing features like other
pediatric inflammatory disorders, such as Kawasaki disease,
bacterial sepsis, toxic shock syndrome, or macrophage activation
syndrome. PIMS-TS is known to be associated with myocardial
dysfunction, lesions of the coronary arteries, gastrointestinal and
systemic involvement (10). According to the Royal College of
Paediatrics and Child Health, PIMS-TS should be suspected in
any child presenting with persistent fever, signs of inflammation,
among which neutrophilia, increased C-reactive protein and
lymphopenia, and of single or multi-organ dysfunction, such as
shock, cardiac respiratory, renal, gastrointestinal or neurological
conditions (11, 12). Our patient presented with fever, but the
mother could not precisely time the onset of the fever, and
therefore we were not able to delineate its persistence. Despite the
presence of a clinical respiratory disorder and renal impairment
proved by autopsy, both neutrophils and lymphocytes count
were in normal ranges and the blood and urine culture were
negative, as was the PCR testing for SARS-Cov-2, which might
be negative or positive in PIMS-TS. In terms of imaging
and ECG, PIMS-TS is associated with myocarditis, valvulitis,
pericardial effusion, dilatation of the coronary arteries, patchy
symmetrical infiltrates and pleural effusion on chest X-ray,
and lymphadenopathies, ascites, hepatosplenomegaly or signs of
colitis and ileitis on abdominal ultrasound. In our case, both
ECG and abdominal ultrasound showed no pathological findings,
which were confirmed at autopsy. Moreover, the chest X-ray
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FIGURE 5 | Gross findings of kidneys. (A) Bilateral enlargement, with hyperaemic surface of the left kidney; (B,C) Passive hyperemia of the cortex; (C,D)

Parenchymatous congestion, with interstitial edema.

FIGURE 6 | Proliferative glomerulonephritis. In Hematoxylin-Eosin, microscopic features consist on mesangium enlargement and proliferation of podocytes (A–C).

Immunohistochemically, the proliferated podocytes are marked by WT1 (D) and surround the CD31-positive capillaries (E), without positivity for CD44 (F).
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findings were not suggestive since the patchy infiltrates were
asymmetrical, the right lung being completely opacified, while
patchy infiltrates were identified in the left lung. Based on all
these facts, we consider that our patient’s symptoms are most-
likely not related to PIMS-TS.

In terms of laboratory parameters, children with COVID-19
seem to have relatively lower rates of lymphopenia and increased
inflammatory biomarkers in comparison to adults (5). Therefore,
a review that included 66 children from 12 studies revealed
normal leukocyte counts in 69.2% of the cases, neutropenia in
6%, neutrophilia in 4.6%, and lymphopenia in 3%. However, the
C-reactive protein was elevated only in 13.6% of these children
(13). A mildly higher value of the C-reactive protein was also
detected in our case.

In children with COVID-19 infection, radiological findings
from chest radiography are usually unspecific (14). Multilobe
involvement and a peripheral distribution of lung lesions
were noted along with consolidation with a surrounding halo.
Ground-glass opacities, more obvious in the chest CT, were seen
in one-third of children (9, 14).

Regarding the histological picture of the lung, it corresponded
to the few reported cases of COVID-19 infection for which
positivity was proven through real-time PCR assay (6, 15).
Similar to our case, in autopsy cases from adult COVID-
19 patients, the lung parenchyma are described as severely
damaged with mononuclear cell infiltration of the alveolar
septa, desquamation of pneumocytes, and the genesis of hyaline
membrane in the context of acute respiratory distress syndrome
(ARDS) (6, 15).

The CD68-positive, giant, multinucleated cells seen in our
samples were denominated in the COVID-19-positive cases as
“multinucleated syncytial cells” (15). The elongated pneumocytes
were considered “viral cytopathic-like changes” (15).

Although the clinically unfavorable evolution of COVID-19
patients was believed to be related to ARDS, the evolution was
reported to be even worse than in patients with “classic” ARDS.
The present case might offer a new explanation for a poor
response to oxygen therapy in similar cases. It is already known
that following injury, alveolar denudation of the basal membrane
might induce desquamation of CK-positive alveolar epithelial
cells/pneumocytes (16). However, the stepwise evolution after
desquamation is poorly understood.

It is believed that the desquamated pneumocytes are actively
involved in the restoration of alveolar septa or even induce
fibrosis via epithelial-mesenchymal transition (16). Although
one of our previous studies in patients with ARDS has shown
that the hyaline membranes might simultaneously express CD68
(17), the genesis of these membranes was not elucidated. In
these cases, the membranes were well-structured, and we did
not examine their early stages of genesis. For this reason,
we considered them to be formed by hyaline and to induce
impairment to oxygen therapy. In the present case, the paradigm
consisted of the unusual genesis of the membranes. Based on
histological examinations of multi-sliced pulmonary sections
and the CD68/CK positivity of the desquamated cells and
membranes, we proved that the pneumocytes might become
necrotic and induce the encasement of the alveolar septa

(Figure 3). In a further step, they are likely transformed in
hyaline. If this were to be proven in the other cases or in
experimental studies, it may guide the therapeutic management
of SARS-CoV-like DIP down a new pathway.

The T-cell-rich red pulp of the spleen and the T-cell
hyperplasia of the mesenteric lymph nodes proved, like COVID-
19, the hypothesis of T lymphocyte-mediated immune response
in this case (15).

Regarding the other organs, in COVID-19-positive adults,
autopsy examination has revealed mild hepatic fatty change
and inflammatory infiltrate inside the portal spaces (15).
In our case, hepatomegaly was associated with hypoxia-
induced centrilobular fatty change, which corresponds to
the previously reported morphological changes. SARS-CoV-
2 infection might also induce non-significant morphological
changes in the myocardium such mild mononuclear cell
infiltrates (15), but this is not a fact (6, 15). In children, fatal
evolution was described to be induced by abnormal coagulation,
encephalopathy, and heart and acute kidney failure, which were
confirmed at autopsy (7, 8). In our case, kidney failure was
induced by the IgA glomerulonephritis, and passive hyperemia
could be the result of blood flow impairment through a
possible thrombus.

The low incidence of COVID-19 in children is explained
by the immaturity of the immune system along with the
simultaneous presence of other viruses in the upper and lower
airway mucosa that could hinder the growth of SARS-CoV-
2 (18–20). In the case presented in this paper, influenza and
RSV infection were also excluded. Due to the differences
in angiotensin-converting enzyme expression or the paucity
of symptoms, glomerulonephritis in this age group can
remain undiagnosed and be clinically confused with signs of
malnutrition (18–20).

This case highlights the difficulties of diagnosis that occur in
the evaluation of children with respiratory disorders, particularly
in the COVID-19 era. It also highlights the importance of autopsy
in such cases.

Study Limitations
A limitation of this case is that we did not have serological testing
for COVID-19, as it is recognized that even if PCR is negative,
evidence of seroconversion can suggest infection.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. Written informed consent to
participate in this study was provided by the participants’ legal
guardian/next of kin.

Frontiers in Pediatrics | www.frontiersin.org 7 November 2020 | Volume 8 | Article 586666

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Gurzu et al. COVID-Like Pneumonia

AUTHOR CONTRIBUTIONS

SG drafted the paper and performed the autopsy. CS contributed
to grossing and histopathological assessment. LM performed the
clinical interpretation of the case and contributed to literature
review. AS-C and DO contributed to molecular assessment and
literature review. BC performed the clinical management. CP
and JS conferred the staff support for performing examinations
and supervised the management of the case. IJ contributed to

histological and immunohistochemical assessment and conferred
the final agreement for publication. All authors contributed to the
article and approved the submitted version.

ACKNOWLEDGMENTS

The English proof assessment was done by Cambridge
Proofreading Team.

REFERENCES

1. Hellemons ME, Moor CC, von der Thüsen J, Rossius M, Odink

A, Thorgersen LH, et al. Desquamative interstitial pneumonia: a

systematic review of its features and outcomes. Eur Respir Rev. (2020)

29:190181. doi: 10.1183/16000617.0181-2019

2. Bressieux-Degueldre S, Rotman S, Hafen G, Aubert JD, Rochat I. Idiopathic

desquamative interstitial pneumonia in a child: a case report. BMC Res Notes.

(2014) 7:383. doi: 10.1186/1756-0500-7-383

3. Vece TJ, Fan LL. Interstitial lung disease in children older than 2 years. Pediatr

Allergy Immunol Pulmonol. (2010) 23:33–41. doi: 10.1089/ped.2010.0008

4. Sheth KJ, Leichter HE, Kishaba G, Cohen AH. Focal segmental

glomerulosclerosis in desquamative interstitial pneumonia. Child Nephrol

Urol. (1992) 12:43–6.

5. Ludvigsson J. Systematic review of COVID-19 in children shows milder

cases and a better prognosis than adults. Acta Paediatr. (2020) 109:1088–

95. doi: 10.1111/apa.15270

6. Xu Z, Shi L,Wang Y, Zhang J, Huang L, Zhang C, et al. Pathological findings of

COVID-19 associated with acute respiratory distress syndrome. Lancet Respir

Med. (2020) 8:420–2. doi: 10.1016/S2213-2600(20)30076-X

7. Dong Y, Mo XI, Hu Y, Qi X, Jiang F, Jiang Z, et al. Epidemiological

characteristics of 2143 pediatric patients with 2019 coronavirus disease in

China. Pediatrics. (2020) 16:16. doi: 10.1542/peds.2020-0702

8. Cai J, Xu J, Lin D, Yang Z, Xu L, Qu Z, et al. A case series of children with 2019

novel coronavirus infection: clinical and epidemiological features. Clin Infect

Dis. (2020) 71:1547–51. doi: 10.1093/cid/ciaa198

9. Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, et al. SARS-CoV-2 infection in

children. N Engl J Med. (2020) 382:1663–5. doi: 10.1056/NEJMc2005073

10. Ramcharan T, Nolan O, Lai CY, Prabhu N, Krishnamurthy R, Richter AG,

et al. Paediatric inflammatory multisystem syndrome: temporally associated

with SARS-CoV- 2 (PIMS-TS): cardiac features, management and short term

outcomes at a UK tertiary paediatric hospital. Pediatr Cardiol. (2020) 41:1391–

401. doi: 10.1007/s00246-020-02391-2

11. Royal College of Paediatrics and Child Health. RCPCH Guidance: Paediatric

Multisystem Inflammatory Syndrome Temporally Associated With COVID-19.

Available online at: https://www.rcpch.ac.uk/sites/default/files/2020-05/

COVID-19-Paediatric-multisystem-inflammatory-syndrome-20200501.pdf.

2020 (accessed July 15, 2020).

12. Riphagen S, Gomez X, Gonzalez-Martinez C, Wilkinson N, Theocharis

P. Hyperinflammatory shock in children during COVID-19 pan-

demic. Lancet. (2020) 395:1607–8. doi: 10.1016/S0140-6736(20)

31094-1

13. Henry BM, Lippi G, Plebani M. Laboratory abnormalities in children with

novel coronavirus disease 2019. Clin Chem Lab Med. (2020) 58:1135–

8. doi: 10.1515/cclm-2020-0272

14. Balasubramanian S, Rao NM, Goenka A, Roderick M, Ramanan

AV. Coronavirus disease 19 (COVID-19) in children – what

we know so far and what we do not. Indian Pediatr. (2020)

15:435–42. doi: 10.1007/s13312-020-1819-5

15. Aguiar D, Lobrinus JA, Schibler M, Fracasso T, Lardi C. Inside the lungs of

COVID-19 disease. Int J Legal Med. (2020). doi: 10.1007/s00414-020-02318-9.

[Epub ahead of print].

16. Clement A, Nathan N, Epaud R, Fauroux B, Corvol H. Interstitial lung

diseases in children. Orphanet J Rare Dis. (2010) 5:22. doi: 10.1186/1750-11

72-5-22

17. Gurzu S, Jung I, Azamfirei L, Shin Bong Young, Solomon R, Demian D,

et al. Vascular endothelial growth factor bioactivity and its receptors in

patients with acute respiratory distress syndrome. Korean J Pathol. (2011)

45:139–45. doi: 10.4132/KoreanJPathol.2011.45.2.139

18. Simon AK, Hollander GA, McMichael A. Evolution of the immune

system in humans from infancy to old age. Proc Biol Sic. (2015)

282:20143085. doi: 10.1098/rspb.2014.3085

19. Nickbakhsh S, Mair C, Matthews L, Reeve R, Johnson PCD, Thorburn F,

et al. Virus-virus interactions impact the population dynamics of influenza

and the common cold. Proc Natl Acad Sci USA. (2019) 116:27142–

50. doi: 10.1073/pnas.1911083116

20. Brodin P. Why is COVID-19 so mild in children? Acta Paediatr. (2020)

109:1082–3. doi: 10.1111/apa.15271

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Gurzu, Satala, Melit, Streinu-Cercel, Otelea, Capalna, Puiac,

Szederjesi and Jung. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Pediatrics | www.frontiersin.org 8 November 2020 | Volume 8 | Article 586666

https://doi.org/10.1183/16000617.0181-2019
https://doi.org/10.1186/1756-0500-7-383
https://doi.org/10.1089/ped.2010.0008
https://doi.org/10.1111/apa.15270
https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1542/peds.2020-0702
https://doi.org/10.1093/cid/ciaa198
https://doi.org/10.1056/NEJMc2005073
https://doi.org/10.1007/s00246-020-02391-2
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-inflammatory-syndrome-20200501.pdf.2020
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-inflammatory-syndrome-20200501.pdf.2020
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-inflammatory-syndrome-20200501.pdf.2020
https://doi.org/10.1016/S0140-6736(20)31094-1
https://doi.org/10.1515/cclm-2020-0272
https://doi.org/10.1007/s13312-020-1819-5
https://doi.org/10.1007/s00414-020-02318-9
https://doi.org/10.1186/1750-1172-5-22
https://doi.org/10.4132/KoreanJPathol.2011.45.2.139
https://doi.org/10.1098/rspb.2014.3085
https://doi.org/10.1073/pnas.1911083116
https://doi.org/10.1111/apa.15271~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	COVID-19 Like Findings in a Fatal Case of Idiopathic Desquamative Interstitial Pneumonia Associated With IgA Glomerulonephritis in a 13-Month-Old Child
	Introduction
	Case Report
	Autopsy Findings

	Discussion
	Study Limitations

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


