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Introduction
In December 2019, an outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) infection occurred in Wuhan, Hubei Province, China, and spread across China and 
beyond [1,2]. The most common symptoms of patients include fever (98.6%), fatigue (69.6%), 
dry cough, and diarrhea [3].  Recent data reported from the Chinese Centers indicated that 
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Abstract
Background: We report a patient who was a child and developed septic shock and severe acute 
respiratory distress secondary to covid-19 infection to examine the cause of the changes and provide a 
theoretical basis for shock management.

Case report: On April 9th, a 14-year-old Iranian boy, a known case of cerebral palsy and convulsion, 
was admitted to a local hospital in a shocking state. On admission, his blood pressure was 88/54 mmHg, 
respiratory rate was 32 breaths/min, pulse rate was 178 beats/min, body temperature was 39/5 c, 
oxygen saturation was 66% but increased to 87% when she received 3-5liter oxygen from face mask; 
physical examination showed intercostal retraction, decreased breathing sound in left side, delayed 
capillary filling, cold extremities with a weak pulse. Acute resuscitation including dopamine 90mg in 
50cc Dextrose 5%/water in 10 hours, endotracheal intubation, mechanical ventilation, and hydration 
with 1700cc D/W 5% (77meq NaCl and 20meq KCl were added too) was done. A broad spectrum of 
empirical antibiotic therapy was started. Testes showed WBC was higher than the reference interval, 
lymphocyte count was lower than reference intervals, hemoglobin was lower than the reference interval 
and platelets count was higher than the reference interval. Blood culture showed positive infectious of 
staphylococcus aureus. Chest X-ray showed left side pleural effusion. HRCT showed increased vascularity 
and peripheral basal part ground-glass opacification with a left side left lower lobe collapse. Throat 
swabs tests were positive for covid-19 nucleic acid so a definitive diagnosis of covid-19 was concluded. 
Hydroxychloroquine 200mg twice daily and Lopinavir/Ritonavir 300mg twice daily were started. After 
resuscitation, his body temperature was 37.1c, Respiratory rate was 20 breaths/min with mechanical 
intubation, Heart rate was 148 beats/min, Blood pressure was 98/75 mmHg and she was transferred to 
the pediatric intensive care unit after stable condition. 

Conclusion: We hypothesize, that air-blood barrier deficit due to covid-19 may lead to transmission of pre-
existing pneumonia or other bacterial infection in respiratory tracts and causes bacterial sepsis. Further 
study is needed. Treatment of septic shock requires hemodynamic support with the administration of 
vasopressors, crystalloid solutions, broad-spectrum anti-biotic, antiviral treatment, high flow of oxygen 
therapy, and mechanical intubation if the shock is accompanied by acute respiratory distress was helpful 
for pediatric.

Keywords: Case report; Septic shock; Severe acute respiratory distress; Coronavirus disease 2019; 
Pediatric

Abbreviations: COVID-2019: Coronavirus Disease 2019; SARS-CoV-2: Severe Acute Respiratory 
Syndrome Coronavirus 2; D/W: Dextrose/Water; NaCl: Sodium Chloride; KCL: Potassium Chloride; HRCT: 
High Resolution Computed Tomography; ICU: Intensive Care Unit; Po2: Partial Pressure of Oxygen; Pco2: 
Partial Pressure of Carbon Dioxide; FIo2: Fraction of Inspired Oxygen; HCO3: Bicarbonate Blood Urea 
Nitrogen; ESR: Erythrocyte Sedimentation Rate; CRP: C Reactive Protein
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among the 44,672 confirmed cases of COVID-19 as of February 11, 
2020, 416 (0.9%) were aged 0-10 years and 549 (1.2%) aged 10-
19 years [4-6]. The reported prevalence of shock in adult patients 
with COVID-19 is highly variable (from 1 to 35%), depending on the 
patient population studied, the severity of illness and the definition 
of shock. In a recent report summarizing the epidemiological 
characteristics of 44,415 Chinese patients with COVID-19, 2087 
(5%) were diagnosed as critical cases, defined as severe hypoxemia 
and/or the presence of other organ failures, including shock. In 
another Chinese study of 1099 patients with COVID-19 with similar 
severity of illness, only 12 (1.1%) developed shock. In hospitalized 
patients, the incidence is likely higher and may reach 20-35% 
among patients in the ICU [7-11]. Although cases of severe acute 
respiratory syndrome coronavirus 2 in pediatrics were reported, 
there is no report of bacterial sepsis and severe acute respiratory 
distress due to covid-19 infection in pediatrics. In this paper, we 
report a patient who was a child and developed septic shock and 
severe acute respiratory distress secondary to covid-19 infection to 
examine the cause of the changes and provide a theoretical basis for 
shock management in pediatrics.

Case Presentation
On April 9th, 2020, a 14-year-old Iranian boy with, a known 

case of cerebral palsy and convulsion, was admitted to a local 
hospital in a shocking state. The patient had no history of seafood 
consumption, travel out of the country, and recent hospital 
admission. Also, there was a negative history of covid-19 or any 
other viral infections in household members, so the source of 
infection was obscure. The patient was in his usual state of good 
health till 20 days before admission which developed into fever and 
dyspnea. His condition progressed gradually until April 9th when 
he presented with shock and respiratory distress. On admission, 
his blood pressure was 88/54mmHg, respiratory rate was 32 
breaths/min, pulse rate was 178 beats/min, body temperature 
was 39/5c, oxygen saturation was 66% but increased to 87% when 
she received 3-5liter oxygen from face mask; physical examination 
showed intercostal retraction, decreased breathing sound in the 
left side and harsh breathing sound of the upper respiratory tract, 
delayed capillary filling, cold extremities with a weak pulse. Venous 
blood gas showed: ph:7/04, Po2 :45.2, Pco2:71.6, FI o2: 21%, HCO3: 
19.5 mmol/l. Acute resuscitation includes dopamine 90mg in 50cc 

Dextrose 5%/water in 10 hours (slowly infusion), endotracheal 
intubation and mechanical ventilation with closed monitoring, 
and hydration with 1700cc D/W 5% (77meq NaCl and 20meqKCl 
were added too) had done him. After 40 minutes of resuscitation, 
body temperature was 37.1 ˚C, Respiratory rate was 20 breaths/
min with mechanical intubation, heart rate was 148 beat/min, 
blood pressure was 98/75mmHg and she was transferred to the 
pediatric intensive care unit. Symptoms and the worst vital signs 
according to the day of illness and day of hospitalization were 
shown in Table 1. In order to determine the cause of the shock state 
routine laboratory tests (complete blood count with differential, 
BUN, Creatinine, Na, K, blood Sugar, ESR, CRP) blood culture, 
Urine analysis, Urine culture, chest x-ray, High-Resolution CT scan, 
PCR of throat swabs for covid-19 was requested and also a broad 
spectrum of empirical anti-biotic therapy (meropenem 1200mg 
q8 hour and vancomycin 450mgq 6hour) was started. Testes 
showed that white blood count was higher than reference interval, 
lymphocyte count was lower than reference intervals, hemoglobin 
was lower than reference interval, platelets count was higher than 
reference interval, prothrombin time, partial thrombin time and 
international normalized ratio were higher than reference interval. 
Table 2 shows the laboratory test results during this period. Blood 
culture showed positive infectious of staphylococcus aureus. Chest 
X-ray showed severe left side pleural effusion with the shift of heart 
and mediastinum to the right side, superior rib notch, cervical rib, 
and scoliosis (Figure 1), then chest sonography and pleural fluid 
aspiration under sonographer’s guide were done and the sample 
was evaluated. Table 3 shows the pleural effusion laboratory tests. 
The chest tube was inserted for drainage pleural effusion then he 
underwent HRCT and showed significantly increased vascularity, 
peripheral basal part ground-glass opacification with a left side left 
lower lobe collapse, no vascular anomaly, and no aortic coarctation 
was seen. Left side pleural effusion was seen that wasn’t chylous 
(Figure 2) and his throat swabs tests were positive for covid-19 
nucleic acid so a definitive diagnosis of covid-19 was concluded. 
Hydroxychloroquine 200mg twice daily and Lopinavir/Ritonavir 
300mg twice daily were started. Unfortunately, next day patient 
developed respiratory distress and acute resuscitation was done 
otherwise it wasn’t effective so the patient died just 1 day after his 
admission.

Table 1: Symptoms and the worst vital signs according today of illness and day of hospitalization.

Home Hospital Admission

Day of illness 1 19 20 21

Coryza Positive Positive Positive Positive

Dyspnea Negative Negative Positive Positive

Fever Negative Negative Positive Positive

Temperature Not documented Not documented 39/5 37/4

Respiratory rate Not documented Not documented 32 20

Pulse rate Not documented Not documented 178 170

Blood pressure Not documented Not documented 88/54 80/4

Oxygen saturation Not documented Not documented 66% 83%

Date March 27th April 8th April 9th April 10th
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Table 2: clinical laboratory findings 

[1] (H) shows higher than reference interval

[2] (L) shows lower than reference interval

Measure Reference Interval April 9th April 10th

White blood cell (1000/mm) 4 _ 10 48/7(H)[1] 25/6(H)

Red blood cell (million/mm3) for pediatric 4/2-5/2 4(L) Not document

Hemoglobin (mg/dl) M:14-18 F:12-16 13/3(L)[2] 12/5(L)

Neutrophil (%) 45-75% 79/1(H) Not document

Lymphocytes (%) 25-45% 12/3(L) Not document

Platelets count (1000/mm3) 150-450 605000(H) 365000

prothrombin time (sec) 12_14 16/5(H) 17/1(H)

partial thrombin time (sec) 25-35 44/7(H) 40/5(H)

International normalized ratio (Index) 0/9_1 1/6(H) 1/6(H)

High-sensitivity C-reactive protein(mg/l) less than 6 132(H) Not document

erythrocyte sedimentation rate(mm/hr) M:0-20, P:0-30 10 Not document

Random blood sugar (mg/dl) less than 140mg/dl 242(H) Not document

blood urea nitrogen(mg/dl) 8_20 5(L) Not document

creatinine (mg/dl) F:0/6-1 M:0/8-1/3 0/8 Not document

calcium (mg/dl) 8/6-10/3 4-Sep Not document

sodium (mg/dl) 136-145 133(L) Not document

potassium (mg/dl) 3/5-5/5 5/5(H) Not document

urine analysis normal Not document

urine culture no growth after 5 days Not document

blood culture positive culture with staphylococcus aureus Not document

Figure 1 CXR: The first image is chest x-ray image of the patient on April 9th which shows severe left side 
pleural effusion with shift of heart and mediastinum to right side, superior rib notch, cervical rib and scoliosis, 

retrospectively figure 1 shows the chest x-ray image on April 10th after chest tube insertion in 5th left intercostal 
space and 1200cc drainage.
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Figure 2 HRCT: These are High resolutions computed tomography of patient on April 10th after chest tube insertion 
and drainage, which show significant increased vascularity, peripheral basal part ground glass opacification with left 
side left lower lobe collapse. No vascular anomaly and aortic co-architation is seen. Sever left side pleural effusion is 

seen that isn’t chillosis.

Table 3: pleural fluid analysis.

Total Cell Count 9600(H) No Malignant Cell was Seen

Glucose (mg/dl) 114

Protein (mg/dl) 9-Apr

Lactate dehydrogenase(mg/dl) 350

Culture no growth

Gram stain bacteria were not seen

Discussion
So far, the majority of COVID-19 cases occurred in adults and 

particularly in older adults so the disease in children has been less 
well described and those who discussed covid-19 in pediatrics 
represent it with mild or moderate cases and almost there is a 
lack of death in children [12-14] so we reported a septic shock and 
respiratory distress due to coronavirus infection in pediatric in 
order to examine the cause of the changes and provide a theoretical 
basis for better management.

In a recent paper, a hypothesis had been announced that in 
severe or critical COVID-19 cases, the integrity of the epithelial-
endothelial (air-blood) barrier was severely interrupted. In 
addition to epithelial cells, SARS-CoV-2 can also attack lung 
capillary endothelial cells, which leads to a large amount of plasma 
component exudate in the alveolar cavity [15-17]. In response to 
the infection of SARS-CoV-2, alveolar macrophages or epithelial 
cells could produce various pro-inflammatory cytokines and 
chemokines. Upon this change, monocytes and neutrophils were 
then chemotactic to the infection site to clear these exudates 
with virus particles and infected cells, resulting in uncontrolled 
inflammation. In this process, because of the substantial reduction 
and dysfunction of lymphocytes, the adaptive immune response 
cannot be effectively initiated. The uncontrolled virus infection 
leads to more macrophage infiltration and a further worsening 
of lung injury [18]. Meanwhile, the direct attack on other organs 
by disseminated SARS-CoV-2, the immune pathogenesis caused 

by the systemic cytokine storm, and the microcirculation 
dysfunctions together lead to viral sepsis [19]. Theory can be 
supposed for bacterial sepsis; due to air-blood barrier deficit may 
lead to transmission of pre-existing pneumonia or other bacterial 
infection in respiratory tracts. Further study is needed to obtain a 
definite conclusion. A guideline for shock management secondary 
to covid-19 in adults has been published [3,7] but there isn’t such 
guideline for children. 

Conclusion
According to our experience applying administration of 

vasopressors, crystalloid, a broad-spectrum antibiotic, antiviral 
treatment, high flow of oxygen therapy, and mechanical intubation 
if the shock is accompanied by acute respiratory distress (as the 
guideline said for an adult) was helpful in pediatric. Vital signs and 
oxygen saturation changed to the normal level, and capillary filling 
and skin turgor got normal. Further study is needed.
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