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Differentiation syndrome mimic COVID-19 pneumonia

Babak Abdolkarimi!, Nazafarin Hatami Mazinani?, Ali Amanati® =

Abstract

Background. SARS-CoV-2 is spreading around the world,
and due to multi-organ involvement, it could change the face or
mimics other well-known diseases. Case presentation. Herein, we
described a pediatric patient with acute promyelocytic leukemia
(APL) who developed severe respiratory illness with diffuse
pulmonary involvement after all-trans retinoic acid (ATRA)
during the COVID-19 pandemic. Discussion. Differentiation
or ATRA syndrome is a very similar condition to COVID-19
infection, both in clinical presentation and radiologic findings;
however, the treatment of such patients may be challenging.

Introduction

Acute promyelocytic leukemia (APL) is characterized by
the morphology of cancer cells with t (15, 17) displacement
and coagulation disorder. Recommended treatment includes
anthracycline-based chemotherapy (daunorubicin, idarubicin),
cytarabine, and ATRA [1]. ATRA syndrome is a multisystem
disorder characterized by shortness of breath, fever, weight gain,
hypotension, and high permeability of pulmonary microcirculation.
This condition commonly seen in patients with APL, after
administration of ATRA with a range of 2 to 27% [2].

SARS-CoV-2 pneumonia could mimic ATRA syndrome by
its similar clinical presentation and imaging findings. SARS-
CoV-2 usually manifests by mild upper respiratory signs and
symptoms and may lead to lower respiratory tract involvement,
and multi-organ failure. The mortality range between 0.2%
to 15%, depending on age, underlying diseases, comorbidity,
secondary bacterial infection, and timely diagnosis and treatment

[3]. The duration of onset of symptoms is generally between 2 to
two weeks. Polymerase chain reaction (RT-PCR) is the point-of-
care diagnostic testing [4]. Primary diagnoses usually could be
made based on clinical signs and symptoms, epidemiologic links
with the index case, and high-resolution computed tomography
(HRCT) scan. Here, we present a case of APL during the
COVID-19 pandemic, primarily presents as an acute respiratory
illness suspected to SARS-CoV-2 pneumonia.

Case presentation

A 7-year-old boy referred to our center with pancytopenia
and easy bruising from one month before admission. On
admission, white blood cells (WBC) count was 3,200 cell/mm3
(20% neutrophils, 18% lymphocytes, 2% eosinophils, and 60%
promyelocytes), hematocrit was 36.2%, and platelet was 20,000
cell/mm3. On peripheral blood smear, numerous fragmented
red blood cells found. Bone marrow (BM) aspiration/biopsy
showed hypercellularity with abnormal promyelocytes of 80%.
The diagnosis of acute promyelocytic leukemia was confirmed
by BM cytogenetics which was positive for [t(15;17)(q22;q12)]
translocation, and the patient treated with ATRA 45 mg/m2 on
day-1 and intravenous idarubicin 10 mg/m2 on days 7, 9, and
11. After three days, he developed fever, respiratory distress,
low systolic blood pressure, and extremity edema. A chest x-ray
revealed bilateral pulmonary infiltration (Figure 1A). A Chest
CT scan demonstrated mixed ground-glass opacity (GGO)
and consolidation with peripheral distribution, and pericardial
effusion (Figure 1B). Blood urea nitrogen (BUN) and creatinine
increased, and the patient became oliguric during his admission
course.

1- Assistant Professor of Pediatric Hematology-Oncology, Lorestan University of Medical Sciences, Khorramabad, Iran
2- Department of Clinical Pharmacy, School of Pharmacy, Shiraz University of Medical Sciences, Shiraz, Iran
3- Professor Alborzi Clinical Microbiology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran
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Figure 1. A. chest x-ray showed diffused GGO and consolidations in both lungs, with a “white lung” appearance; B. multifo-
cal GGO in both lungs with patchy consolidation, with multi-segmental pulmonary distribution, air bronchogram, and bilateral

pleural effusion

Figure 2. A and B. 4 days after starting dexamethasone, chest x-ray and CT showed disappearance of lung infiltrations

SARS-CoV-2 RT-PCR repeatedly was negative from
patients and his family members. After rule outing COVID-19
pneumonia, the diagnose of ATRA syndrome was suspected,
and ATRA discontinued. Parenteral dexamethasone 2 mg
every 8 hours started accordingly. The patient’s symptoms
improved dramatically after discontinuation of ATRA and
starting dexamethasone. He was subsequently given cytarabine
and idarubicin with a subtherapeutic dose. Radiologic findings
significantly improved after treatment modification and
corticosteroid therapy (Figure 2).

Discussion

ATRA or differentiation syndrome characterized by fever,

hypoxemia, lung opacities, pleural effusion, and pericardial
effusion in a patient treated with ATRA [5-7]. Differentiation
syndrome is a life-threatening condition usually seen in patients
with APL. The reported incidence of ATRA syndrome varies
between 2-27% in different clinical trials in patients receiving
ATRA [8].

ATRA prevents releasing inflammatory cytokines such
as interleukin (IL) 6 and IL-8, and tumor necrosis factor-
alpha (TNF-a) from leukemic cells. The pathogenesis of
ATRA syndrome is not completely clear, but it seems some
vasoactive inflammatory cytokines lead to capillary leakage
[9]. The maturation of promyelocytes and tissue infiltration of
these matured cells is the next declared etiology [10]. The final
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mechanism of injury is endothelial damage, followed by edema,
bleeding, fibrinous exudates, leukocyte infiltration, and finally,
respiratory failure [8].

The pathogenesis of the SARS-CoV-2 infection is almost
similar to ATRA syndrome with cytokine storm, diffuse alveolar
damage, and acute respiratory distress syndrome (ARDS) [11,
12]. Tubular epithelial cells of the kidney, the central nervous
system, and various types of immune cells also may be impaired.
It seems that both abnormal immune responses and cell injury
may be critical factors in the pathogenesis of SARS-CoV-2
infection [13, 14]. Diagnose of ATRA syndrome usually make
after exclusion of other differential diagnoses such as viral
and bacterial infections. The mortality rate varies between
8-28%, and dexamethasone is the recommended treatment [15,
16]. In this patient, bacterial and fungal blood cultures were
negative. COVID-19 PCR was also negative in the patient and
his family. The patient was treated with corticosteroids and
responded quickly by reducing the symptoms and radiological
disturbances. This rapid response to glucocorticoids is consistent
with the diagnosis of ATRA syndrome, but steroids may lead to
worsening of the SARS-CoV-2 infection. Routine use of systemic
corticosteroids for COVID-19 pneumonia is discouraged in the
update guidance released by World Health Organization (WHO)
on May 18,2020 [17], because of the possibility of prolonged viral
replication, as seen in middle east respiratory syndrome (MERS)
pneumonia, unless there is another reason for use, for example,
to exacerbate chronic obstructive pulmonary disease or septic
shock [18]. As with previous illnesses, severe acute respiratory
distress syndrome (SARS), and MERS, corticosteroids are not
commonly recommended and may exacerbate COVID-19-
related lung damage [19]. Based on the results of systematic
review and meta-analysis of the impact of corticosteroid therapy
on various outcomes of patients with SARS-CoV-2, SARS-CoV
and MERS-CoV, no significant benefits on reducing the risk of
death, reducing hospitalization days, ICU admission rate and use
of mechanical ventilation could be found [20].

Preventive steroid therapy during induction therapy with
ATRA not routinely recommended; however, despite the lack of
supportive evidence in randomized trials, based on some case
series, preventive strategy with corticosteroids, is proposed in
those with leukocyte count >5-10x109/L [21].

Chest radiographs of ATRA syndrome also mimic COVID-19
pneumonia. Ground glass opacity (60%), consolidation, nodular
opacities, and pleural effusion can be seen that may be similar to
COVID-19 pneumonia or other lung infections [22, 23]. GGO,
with or without consolidations, is the most common CT finding
in patients with COVID-19 pneumonia [24-26]. Chest CT
abnormalities usually are bilateral, with lower lobes preference
and peripheral distribution. Other less common findings include
pleural effusion, hilar lymphadenopathy, crazy paving pattern,
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cavitation, interlobular septal thickening, and linear opacities
[26, 27]. It has been shown that chest CT scan is more sensitive
than RT-PCR in an early stage of COVID-19 pneumonia, and CT
scan usually has abnormal finding up to 7 days before positive
results of RT-PCR assay [27]. So, it’s essential to rule out other
differential diagnoses because symptoms, lab data, and imaging
findings may overlap with other diseases. Pneumonia, pulmonary
thromboembolism, and heart failure are the most important
differential diagnosis of ATRA syndrome [28].

Conclusion

COVID-19 infection is a multisystem disease with clinical
and imaging similarities to ATRA syndrome. A high index of
suspicion is necessary when treating patients receiving ATRA
during COVID-19. While corticosteroids are the treatment of
choice for patients complicating with ATRA syndrome, however,
they may be harmful in patients with COVID-19 infection.
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Kawasaki-like manifestations in a pediatric patient
with COIVD-19 in Bouali hospital Ardabil

Dr.Barak Manouchehr', Dr.Nahanmoghaddam Negin? =

Background: Coronavirus disease 2019 (COVID-19) is
caused by an infection with a new type of coronavirus-severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Clinical manifestations in children is not fully recognized, and
the SARS-CoV-2 infection mostly appears to cause a milder
disease course in children. The relation of COVID-19 and
Kawasaki disease is not yet defined, however; there have been
several reports of cases from United Kingdom, United States and
Italy whom had KD and were also tested positive for COVID-19
and their laboratory and clinical manifestations were also in
line with SARS-CoV-2 infection. There is a growing concern
of SARS-CoV-2 infection related inflammatory syndrome as a
possible link between coronavirus infection and KD affecting
young children.

Case: We present an eight year-old boy administered at 10:40
AM on June 5th, 2020 to the pediatric infectious ward. His parents
mainly complained from high-grade fever (38.5 to 39 degrees
Celsius measured axillary and reported by his parents) lasting for
5 days and that the child is fatigued and unable to eat well and has
abdominal pain. After complete review of systems and obtaining
a thorough medical and gestational history including a possible
suspicious contact with a COVID-19 confirmed or suspected
case, we only found some degrees of bilateral bulbar conjunctival
injection later confirmed with physical examination. Physical
examination however showed oral mucous membrane erythema
and that his abdominal pain was localized to his hypogastric
area. Initial laboratory data showed lymphopenia(966*106/L)
and elevated ESR levels(63mm/hour). His abdomen was soft. A
baseline echocardiography showed normal coronary arteries and
newly requested laboratory data showed normal levels of ALT,
no anemia for age, normal platelet and white blood cell count,

normal albumin levels and 1-2 WBCs on his urine analysis. A
real-time reverse transcription polymerase chain reaction test
for SARS-CoV-2 form the patient’s nasopharyngeal swab was
also obtained that day. An abdominal sonogram showed 40-50cc
intraperitoneal fluid so we consulted a pediatric surgeon. The
consultation report suggested to perform another sonography
of the abdomen and a computed tomography scan if symptoms
worsened and to recheck ALT-AST and total serum albumin
levels. Serum therapy and intra-venous ceftriaxone(850mg
q12h) were also suggested and prescribed. Fever was controlled
with Acetaminophen tablet(200mg, q6h). patient was closely
monitored and serial clinical and Para clinical evaluations was
performed for the next 48 hours when his RT-PCR test for SARS-
CoV-2 returned with positive result. Patient’s fever was controlled
during that period and he did not develop any conditions strongly
suggestive of classical or incomplete KD. Patient’s condition
was resolved and he was discharged on June 8th,2020 with a
prescription of hydroxychloroquine sulfate tablets (3mg/kg/
daily) for 5 days and his parents were instructed to quarantine
the child at home.

Discussion and conclusion: COVID-19 cases of children in
the UK, US and Italy show KD-like symptoms which brings up
concerns about a possible link to COVID-19, since both disease
show similar signs of fever. Proper diagnosis of incomplete KD is
problematic because the diagnosis depends on clinical judgment
and supportive laboratory findings but remains uncertain unless
the child develops coronary artery abnormalities. Even though
our patient was less likely to develop incomplete or classical KD,
we believe since there are cases of classical and incomplete KD
with COVID-19 reported worldwide, we should never forget
about KD, even if fever is the only presenting symptom.

1- Faculty of Medicine,Ardabil University of Medical Science,Ardabil,Iran
2- Faculty of Medicine,Ardabil University of Medical Science,Ardabil,Iran
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A case of COVID-19 in a child admitting with acute abdomen

Jabbar Parhiz', Faridreza Hanafi’ , Abolfazl Amjadipour® =

Abstract

Background: Beside common clinical symptoms for
SARS-CoV-2 virus, including fever, fatigue, and dry cough,
Lymphopenia, prolonged prothrombin time, and raised lactate
dehydrogenase, gastrointestinal (GI) symptoms are also
occurring in patients with COVID-19. We herein present a case
of COVID-19 in a child with acute abdomen.

Case description: The case was a 6 years old boy presented to
emergency department with worsening, periumbilical and lower
quadrants abdominal pain, which had been started 3 days ago
with nausea and vomiting and anorexia. Conclusions: Knowing
the scale of this pandemic, we believe that COVID-19 should
be considered in many other diagnoses even with our case,
an acute abdomen. With the growing data on detecting viable
virus in feces and GI manifestations of COVID-19, a promptly
reconsideration in initial evaluation and protocols for patients,
and studies for determining the fecal-oral transmission for
SARS-CoV-2 is suggested.

Key words: COVID-19, Paediatrics, appendicitis, case report

Introduction

The SARS-CoV-2 virus is a non-segmented, positive-sense,
single-stranded RN A virus belonging to the genus Beta coronavirus
is the etiologic agent of COVID-19 (1). The incubation period for
COVID-19 thought be within 14 days following exposure, with
most cases occurring about four to five days after exposure(2).
Symptomatic COVID-19 in children is rare and it is usually mild,
although severe cases reported (3). In a large Chinese report, only
2 percent of infections were in people younger than 20 years old
(4). Another cohort study of 44 672 Chinese cases reported that

2:1% of patients were younger than 20 years, and 1-2% were
asymptomatic(5). Beside common clinical symptoms for SARS-
CoV-2 virus, including fever [98.6%], fatigue [69.6%], and dry
cough [59.4%], Lymphopenia (70.3%), prolonged prothrombin
time (58%), and raised lactate dehydrogenase (39.9%) (6). there
are growing studies showing gastrointestinal (GI) symptoms are
also occurring in patients with COVID-19. In earlier studies, the
gastrointestinal symptoms have not been considered as important
as other pulmonary symptoms. Notably, the first case of SARS-
CoV-2 infection confirmed in the United States reported a 2-day
history of nausea and vomiting on admission, and then passed
a loose bowel movement on hospital day (7). Here our case has
been a COVID-19 patient whom admitted with acute abdomen.
There has been another report of an COVID-19 patient presenting
with acute abdomen (8) Noting the contagiousity power of this
virus, it is important to have a thorough protocol for noticing all
the symptoms in order not to miss a patient.

Case presentation

The case was a 6 years old boy presented to emergency
department with worsening, periumbilical and lower quadrants
abdominal pain, which had begun 3 days ago with nausea and
vomiting and anorexia. He described the pain as a constant and
colicinnature. The patientalso reported fever and dry cough which
his fever was worse during nights. His past medical was only a
20 days admission following birth in NICU due to pneumonia.
On our first evaluation, his vital signs included a respiratory
rate of 25 bpm and a heart rate of 115 bpm with a systolic blood
pressure of 90 mmHg and diastolic pressure of 65 mmHg and on
admission his temperature was 39 °C with an oxygen saturation
of 98% on room air. Bilateral rale was auscultation on His lung

1- Neonatal and Children’s Health Research Center, School of Medicine, Golestan University of Medical Sciences, Gorgan, Iran

2- Taleghani Hospital, Golestan University of Medical Sciences, Gorgan, Iran
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examination but there was no sign of tachypnea and pulmonary
distress and his chest had symmetric expansion. The abdominal
physical examination revealed tenderness and rebound tenderness
without guarding in periumbilical and lower quadrants regions.
In laboratory investigation his urinalysis revealed no abnormality
and complete blood count showed a leucocytosis of 16700 with
differentiation of 78% polymorphonuclear and hemoglobin of
11.8 with 231000 Platelet count and ESR of 55 and negative
CRP. A sonography of abdomen requested, and on the report his
liver had normal parenchymal echo and size with span of 98 mm
on midclavicular line and No mass detected. Biliary tracts were
not diluted. Liver blood vessels had normal size and diameter.
Portal vein’s diameter was 7 mm and the diameter of CBD was 2
mm. The gallbladder’s wall thickness was normal and any slug
or stone or mass was not detected. Spleen was seen with normal
parenchymal echo and with a diameter of 70 mm. Appendix
was detected as a tubular, non-compressible, blind and without
peristaltism with a diameter of 10mm with fat stranding around
it which was suggestive of appendicitis. His chest radiographic
is shown in Fig-1. His thoracis CT-scan images are shown in
Fig2 reported multiple patches of peripheral ground glass and
consolidative opacities, compatible with bronchopneumonia
(including covid-19 in paediatric patients. Based on his CT scan
images a throat swab sample was taken and the PCR for SARS-
CoV-2 came positive. He underwent surgery, and report showed
a perforated appendix and the appendectomy was done, and
the sample was sent for pathology. Pathologist’s diagnosis was
appendicitis and peri-appendicitis. After surgery, the patient was
admitted in infection department and continued the treatment
with hydroxychloroquine for 5 days with 20 mg/kg/day divided
on two doses. And after 7 days with good condition and an O2
saturation of 98 was discharged from hospital and continued self-
isolation for seven more days in his house.

Discussion

Studies demonstrated that SARS-CoV-2 enters into human
cells through human angiotensin-converting enzyme 2 (ACE2)
(9). A striking finding is that ACE2 is not only expressed in
lung AT?2 cells, but also found in esophagus upper and stratified
epithelial cells and absorptive enterocytes from ileum and colon.
As aresult, it’s supposed that digestive system can be invaded by
SARS-CoV-2 and serve as a route of infection and the enteric
symptoms of SARS-CoV-2 may be associated with the invaded
ACE2-expressing enterocytes (10). SARS-CoV-2 can appear
in different forms of clinical presentation (11). There has been
a lot of studies highlighting the fact that GI symptoms have
been neglected in previous studies. Studies about the previous
outbreak with SARS-CoV virus showed that their enteric
symptoms associated with the increased permeability to intestinal
lipopolysaccharides (LPS) and bacterial transmigration through
GI wall (12). With the increasing GI wall permeability to foreign
pathogens once virus infected, enteric symptoms like diarrhea
will occur by the invaded enterocytes malabsorption, which
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Figl. Chest radiography of the patient

in theory indicated the digestive system might be vulnerable
to COVID-19 infection(13). This disease is characterised by a
cytokine storm resembling that of macrophage activation seen
in viral-induced haemophagocytic lymphohistiocytosis (14)
knowing the causes of appendicitis like Inflamed lymphoid
tissue from a viral infection, and Increasing evidence suggesting
that tissue damage in COVID-19 is mostly mediated by the
host innate immunity (15) emphasizes the relation between
COVID-19 and GI manifestations and considering this disease
in other rare symptoms. The association between SARS-CoV-2
and Kawasaki-like disease in children is also highlighting
the correlation between inflammation processes and SARS-
CoV-2 especially in children(16). As another strong clue about
importance of acknowledging GI symptoms for SARS-CoV-2,
some studies demonstrated that SARS-CoV-2 could be detected
in saliva specimens of patients with COVID-19 and also serial
saliva specimens showed declines in salivary SARS-CoV-2 RNA
levels after hospitalization. Viral culture demonstrated that live
viruses were present in the saliva. In addition, the virus could be
also detected in the self-collected saliva of most infected patients
while nasopharyngeal swabs came negative (17) which also
suggest a reconsideration in diagnostic procedure for COVID-19.
SARS-CoV-2 RNA has been detected in stool specimens and
viable virus has been cultured from stool in some cases(18)
and it is becoming a new field of interest in COVID-19 studies.
Comparing this way of detecting the virus to the respiratory way
showed that viral shedding from the digestive system might be
greater and last longer than that from the respiratory tract. (19,
20). These findings also suggest that rectal swab-testing may
be more useful than nasopharyngeal swab-testing in judging
the effectiveness of treatment and determining the timing of
termination of quarantine (21). thus, the present method for
the diagnosis of viral RNA of SARS-CoV-2 in oral swabs
is not perfect because live SARS-CoV-2 may exist in fecal
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Fig 2-Thoracis CT scan images of the patient

while oropharyngeal specimen is negative. The major concern
in this condition is person to person transmission when the
patient considers as a cured person with negative nucleic acid
test. On the other hand, negative oropharyngeal swab may not
be an indication for discharge and possible shift from more
oropharyngeal positive results during the early period to more
anal positive results during the later period should be considered
in this patients (22). On the other hand. Some studies showed that
patients with a positive fecal test did not experience GI symptoms
and had nothing to do with the severity of lung infection (23).
With a remarkably number of studies suggesting that fecal-oral
transmission is possible for SARS-CoV-2 (13, 22) but in a joint
WHO-China report, fecal-oral transmission did not appear to be
a significant factor in the spread of infection, all of these data
we gathered here suggest that a fecal oral route of transmission
should be possible for SARS-Cov-2. As fecal—oral transmission
has been reported with other respiratory viruses (24), so we
believe more researches should be performed in this topic.

Conclusion

Knowing the scale of this pandemic, we believe that
COVID-19 should be considered in many other diagnoses
even with our case, an acute abdomen. With the growing data
on detecting viable virus in feces and GI manifestations of
COVID-19, a promptly reconsideration in initial evaluation and
protocols for patients, and studies for determining the fecal-oral
transmission for SARS-CoV-2 is suggested.
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