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 PREFACE 

The SARS-Cov-2 pandemic took the world by surprise in the beginning of this year, having a high 

mortality and not sparing any nation. The world is coming in terms with the management guidelines which 

are changing daily. This document is an attempt to compile the recent recommendations and guidelines. 

Every effort has been made to include the current recommendations and management guidelines but as 

new information and evidence is generated daily, this information bulletin can act as a guidance document 

along with the National and State guidelines.    

This document is an Open Access document for use by the medical fraternity in its endeavour to care for 

the COVID-19 patients and the community at large.   
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                       BACKGROUND                    

========================================================================= 

COVID-19 is an infectious disease caused by a recently discovered novel Corona Virus. From being the 

virus that causes ócommon coldô, to today- where it has killed over 1, 64,656 people world-wide and itôs 

just getting started. The novel coronavirus (2019-nCov or SARS-CoV2) is the latest from the family of 

viruses known as ócoronaviridaeô. This family is notorious for causing respiratory disease outbreaks, 

second only to the Influenza family of viruses. 

India, a country of 1.34 billion (134 crore), has much of its population living in poor hygiene and clustered 

environments. Developed countries like Italy and US are struggling to meet the healthcare demands 

coronavirus has produced. Needless to say, the health system of India is grossly under-equipped to handle 

a blow of the same magnitude 

Number of cases have increased globally to more than  2482598 with 170484 deaths, in India   

approximately 24000 cases and 700 deaths have been reported. In Himachal  40 cases and one death 

has been reported till 26/4/2020. 
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                       EPIDEMIOLOGY                                

========================================================================= 

¶ The epidemiology of COVID-19 shows that 75 to 80 % of the affected will develop only mild 

symptoms which do not require hospitalization.  

¶ This disease is known to occur in all age groups. 

¶ It can spread to children from other person suffering from the disease in the household although the  

infection is generally mild in children.  

¶ Severe infection and mortality are seen only in high risk groups like elderly and those with chronic 

lung disease, heart disease, liver disease, renal disease, malignancies, immunocompromised, 

pregnancy, post-transplant, hematological disorders, HIV and in those on chemotherapy and long-

term steroids.  

¶ Epidemiology of COVID-19, SARS, MERS clearly demonstrate that hospitals act as amplifying 

centres for the epidemic. This happens due to mixing of patients with different risk categorization in 

the busy outpatient areas of designated COVID-19 centres. 

 So, patients with mild symptoms are advised not to come to hospitals for testing and treatment. Testing 

will not  change either that clinical course or management of the patient with mild symptoms. 
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    PATHOPHYSIOLOGY                                                                  

========================================================================= 

COVD19 is not the first severe respiratory disease outbreak caused by coronavirus. Just in past two 

decades, coronaviruses have caused three epidemic diseases, namely, COVID-19, severe acute respiratory 

syndrome (SARS) in 2002 and Middle East respiratory syndrome (MERS) in 2012.  Bats are considered 

as the natural reservoir of a wide variety of coronaviruses, including SARS-CoV and MERS-CoV-like 

viruses. The recent COVID-19 novel SARS-CoV-2 also show 88% genomic identity to the sequence of 

two bat-derived severe acute respiratory syndromes (SARS)-like coronaviruses, suggesting that bat CoV 

and human SARS-CoV-2 might share the same ancestor.  

Types and Structure of coronavirus  

¶ Coronaviruses are divided into Ŭ/ɓ/ɔ and ŭ CoVs. ȷlpha(Ŭ) and ɓ CoV have the potential to spread to 

mammals while ɔ and ŭ CoVs tend to infect birds.   

 

              

Figure: Ultrastructure of SARS CoV-2 

 

¶ The SARS-CoV-2 is a ɓ- CoV, which is an enveloped non-segmented positive-sense RNA virus.  

¶ The genome contains at least ten open reading frames (ORFs).  
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¶ The first ORFs, about two-third of viral RNA are translated into two large polyproteins and finally 

processed into 16 non-structural proteins (nsp1-nsp16), which form viral replicase transcriptase 

complex.  

¶ The other ORFs of SARS-CoV-2 on one-third of genome encode four main structural proteins: spike 

(S), envelope (E), nucleocapsid (N) and membrane (M) proteins as shown in figure 1. 

Virus entry into host cell 

¶ Coronavirus spike protein has been reported as a significant determinant of virus entry into host cells.  

¶ The envelope spike glycoprotein binds to its cellular receptor, Angiotensin converting enzyme (ACE2) 

receptor found in abundance in the lower respiratory tract, ciliated bronchial epithelial cells and type 

II pneumocytes.  

¶ This is a critical step for virus entry into host cell.  

Replication and release of virus  

¶ Then the viral genome RNA is released into the cytoplasm, the genome is transcribed and then      

         

   Figure -Entry of SARS-CoV-2 into the host cell.      
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translated into two polyproteins and structural proteins, after which the viral genome begins to replicate. 

¶ Mediating endoplasmic reticulum and Golgi, newly formed genomic RNA, nucleocapsid proteins and 

envelope glycoproteins assemble and form viral particle buds.  

¶ Lastly, the virion ïcontaining vesicles fuse with plasma membrane to release the virus as shown in 

figure 2.  

Immune response 

¶ The entire human population lacks immunity to SARS-CoV-2 and hence susceptible to it.  

¶ Once the virus invades the host, its antigen is presented to the antigen presentation cells (APC) by 

major histocompatibility complex (MHC).  

¶ It stimulates bodyôs humoral and cellular immunity which are mediated by specific B and T cells.  

¶ CD4+ T cells stimulate B cells to produce virus-specific antibodies, and CD8+ T cells directly kill 

virus-infected cells.  

¶ T helper cells produce pro-inflammatory cytokines to help the defending cells. However, CoV can 

inhibit T cell functions by inducing apoptosis of T cells.  

¶ The humoral immunity including complements such as C3a and C5a and antibodies is also essential 

in combating the viral infection.  

Cytokine storm   

¶ Patients with COVID-19 illness present commonly with fever, cough, fatigue, sputum production, 

headache, haemoptysis, diarrhoea, dyspnoea, and lymphopenia.  

¶ However, in certain circumstances, there is a deadly overreaction of the immune system which 

generates large amounts of pro-inflammatory cytokines (IFN-Ŭ, IFN- ɔ, IL-1ɓ, IL-6, IL-12etc.) and 

chemokines (CCL2, CCL3, CCL5, CXCL8 etc.), known as cytokine storm causing severe damages 

to the lungs, other organs, and in the worst scenario, multi-organ failure and even death as shown in 

figure-3 
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 Figure 3: Complication of COVID 19 leading to ARDS and multi-organ failure 

 

Transmission and spread  

¶ It spreads via respiratory droplets and by fomites. 

¶ When an infected person coughs or sneezes,  

Á It release the droplets in the air which are inhaled a by person (within about 6 feet).  

Á Some of the droplets which fall on nearby surfaces and objects transmits the infection 

when a person after touching these surface touches his/ her eyes, nose or mouth. 

¶ People are thought to be most contagious when they have symptoms and are sick. Despite 

absence of symptoms, an infected person can still PASS THE VIRUS. 
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LAB DIAGNOSIS AND SAMPLE COLLECTION          

========================================================================= 

There are two ways of testing for Corona Virus Infection. 

1. IgM / IgG antibody testing (Lateral Flow assays) 

1I. Real time polymerase Chain reaction (RTPCR)  

1. ANTIBODY TEST  

This has an advantage of being quick and cost effective, results are available in about 30 minutes. It 

has the simplicity that any heath care provider with some training can do it. It is useful in emergency 

and community screening followed by confirmation by RTPCR, if the test is positive. 

     Sample. 

 Human serum, plasma, or whole blood samples.  Fresh sample is preferred for testing immediately.      

When an appropriate amount of test sample is added to the sample well of the test cassette, the sample  

 will move forward along the test card via capillary action. If the sample contains IgM and IgG 

antibody, the antibody will bind to the colloidal gold labelled novel coronavirus antigen. The 

antibody/antigen complex will be captured by the recombinant novel coronavirus antigen        

immobilized on the membrane, forming a red T line and indicating a positive result for the total IgG/ 

      IgM antibody 

 1. Negative Result -Indicates that no novel coronavirus antibody has been detected and test is  

 negative for coronavirus antibody. 

 2.  Positive Result -Indicates that the novel coronavirus IgG / IgM antibodies have been detected 

 and the result is   positive for coronavirus antibody.  

 Sensitivity and Specificity varies with the kit used,   a study by Cormac Sheridan April 7th, 2020 

reported - Specificity 100 % and Sensitivity upto 70- 92.3 % between day 11-24 for  IgM antibody. 
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2. REAL TIME POLYMERASE CHAIN REACTION (RTPCR)  

PCR test are highly accurate but they are complex to use and slow to deliver results (4 ï 6 hours) 

Sample Collection 

For reliable results it is very important to collect the proper respiratory tract specimen at the right time 

from the right anatomic site. 

Protocol for sample collection for PCR 

1. Mark the sample information on the label before sampling. 

2. Collect the specimen from the following sites. 

 a. Nasopharyngeal   Swab: from the nasopharynx by gently insert the swab into the nasal cavity 

 for sampling. 

 b. Throat Swab: collect from the oropharynx. 

3. Put the swab into the transport tube contains virus transport medium after sampling. 

4. Snap the swab at the breakpoint into the transport tube and screw the cap tightly. 

5. It is better to transport the collected samples to the laboratory with ice packs. 

Method of testing 

The COVID-19 RT-PCR test is a real-time reverse transcription polymerase chain reaction (rRT-PCR) 

test for the qualitative detection of nucleic acid from SARS-CoV-2 in upper and lower respiratory 

specimens. The SARS-CoV-2 RNA is generally detectable in respiratory specimens during the acute 

phase of infection. Positive results are indicative of the presence of SARS-CoV-2 RNA. RNA isolated 

from upper and lower respiratory specimens is reverse transcribed to cDNA and subsequently amplified. 

During the amplification process, the probe anneals to a specific target sequence located between the 

forward and reverse primers. During the extension phase of the PCR cycle, the 5ô nuclease activity of Taq 

polymerase degrades the bound probe, causing the reporter dye to separate from the quencher dye, 

generating a fluorescent signal. Fluorescence intensity is monitored at each PCR cycle. 

Sensitivity of test is  94% and specificity is 96%. 
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ADVISORY FOR SAMPLE COLLECTION SITES:  

ICMR has no objection on adoption of establishing convenient sample collection sites (drive through 

centres for sample collection etc.) by the respective State Governments.  

However, the following advice is provided by ICMR: 

¶ The sample collection should be done using the recommended Personal Protective Equipment (PPE). 

 ¶ These sites should be disinfected regularly as per recommended procedures.  

¶ All recommended biosafety and biosecurity precautions should be implemented. 

¶ Sample transport to the nearest COVID-19 testing laboratory should be ensured under proper cold-chain 

conditions and with triple layered packing. 

https://icmr.nic.in/sites/default/files/upload_documents/Advisory_on_sample_collection_strategies.pdf 

CURRENT TESTING STRATEGY:  

Whom to test 

A. All Symptomatic people who: 

1. Have history of international travel in the last 14 days,  

2. Had come in contact with laboratory confirmed case, 

3. Are health care personnel.  

4. Are hospitalized patients with Severe Acute Respiratory Illness (SARI) or Influenza like Illness (ILI) 

or severe pneumonia. 

B. Asymptomatic direct and high-risk contacts of a confirmed case should be tested once between 

day 5 and day 14 of coming in his/her contact:  

a. Those living in the same household with a confirmed case, 

b. Health Care worker who examined a confirmed case without adequate protection as per WHO 

recommendations. 

 

 

https://icmr.nic.in/sites/default/files/upload_documents/Advisory_on_sample_collection_strategies.pdf
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C. In hotspot/ cluster (as per Mo HFW) and in large migrations/ gatherings/ evacuees centres 

All symptomatic with ILI (fever, cough, sore throat. Runny nose) 

a)  Within 7 days of illness ï rRT-PCR. 

b) After 7 days of illness- Antibody test (if negative, confirm by rRT-PCR.) 

        

https://icmr.nic.in/sites/default/files/upload_documents/Rapid_Antibody_test_Protocol.pdf 

https://icmr.nic.in/sites/default/files/upload_documents/Rapid_Antibody_test_Protocol.pdf
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   CLINICAL PRESENTATION &  Management     

======================================================================== 

 Clinical presentation ï Upper respiratory infection appears to be most frequent manifestation 

characterized primarily by ï 

¶ Fever 

¶ Cough 

¶ Fatigue 

¶ Anorexia 

¶ Other manifestation are  

Á Shortness of breath 

Á Sputum production 

Á Myalgia 

There is no specific clinical feature that can yet reliably distinguish COVID-19 from other viral 

respiratory infections, although development of dyspnoea several days after the onset of initial 

symptom is suggestive. 

¶ Skin manifestations: Urticarial eruptions and transient livedo reticularis. Reddish-purple nodules 

on the distal digits similar in appearance to pernio (chilblains) have also been anecdotally described 

in children and young adult. 

However, fever is not a universal finding on presentation  

  Other complications includes  

Å Arrhythmia  

Å Acute cardiac injury  

Å Shock  

Å Cardiomyopathy  

Å Thromboembolic complications including pulmonary embolism  

Å Acute stroke  

Å LGBS 

Some patients with severe COVID-19 have laboratory evidence of an exuberant inflammatory 

response, similar to cytokine release syndrome with persistent fever, elevated inflammatory markers 

(e.g. D-dimer, ferritin), and elevated pro-inflammatory cytokines; these laboratory abnormalities have 

been associated with critical and fatal illness. 
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Time to recover  

According to the WHO, recovery time appears to be around two weeks for mild infection and three to 

six weeks for severe disease. 

INVESTIGATIONS  

Hospitalized patients with documented or suspected COVID-19 is to  be evaluated for features 

associated with severe illness and identify organ dysfunction or other comorbidities that could 

complicate therapy. 

Å Complete blood count (CBC) -with a focus on the trend of total lymphocyte counts.  

Å Complete metabolic panel  

Å Creatine kinase (CK) 

Å C-reactive protein (CRP) 

Å Ferritin  

Å Prothrombin time (PT)/partial prothrombin time (PTT)/fibrinogen level 

Å D-dimer 

Å Lactate dehydrogenase -repeat daily if elevated  

Å Troponin -repeat every two to three days if elevated  

Å Electrocardiogram (ECG), with at least one repeat test after starting any QTc-prolonging agent. 

Other investigations includes: 

Å Hepatitis B virus serology 

Å Hepatitis C virus serology 

Å HIV antigen/antibody testing 

Å Chest radiograph 

Å Blood culture 

Å Sputum- Gram stain and culture 

Å Procalcitonin can be checked to assess the risk of secondary bacterial infection. 

Common laboratory findings among hospitalized patients with COVID-19 includes: 

Å Lymphopenia- count <1500/microl 

Å Elevated aminotransaminase levelElevated inflammatory markers (eg, ferritin, C-reactive protein, 

and erythrocyte sedimentation rate) 
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Imaging Findings Chest radiographs may be normal in early or mild disease. 

     Common Chest CT findings in patients with COVID-19 

Suggestive  Non suggestive  

B/l airspace opacities patchy or diffuse multifocal Unilateral upper lobe disease 

Lower lobe involvement Mil iary shadows 

Peripheral involvement Pleural effusion 

Pneumothorax  Cavities / pulmonary nodules 

Fibrosis  Lymphadenopathy  

 

CT findings may be characteristic of COVID-19 but are not confirmatory of COVID-19 

      Less common findings include pleural thickening, pleural effusion, and lymphadenopathy. 

 

Treatment: 

Approach to hospital management is based on limited data and is evolving. Clinicians should consult 

their hospital protocol and Guidelines issued by ministry of health, government of India, NCDC and 

Department of health government of Himachal Pradesh. 
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   TREATMENT PROTOCOL FOR ADULT PATIENT        

----------------------------------------------------------------------------------------------------------- 

The treatment protocol for the COVID Suspect adult patient depending upon the severity of illness are as 

follow:-. 

1. Mild illness:  

¶ Isolate patients at COVID centres. 

¶ Droplet & contact precautions  

¶ Symptomatic treatment. 

2. Moderate Illness: 

¶ Oxygen support. 

¶ Start empirical antibiotics as per guidelines 

¶ Consider starting HCQ 400mg BID x one day followed by 400mg OD x 4days. 

¶ Azithromycin 500mg OD x 5 days (Given in many centres).  Be cautious when you add it 

with HCQ (QTc prolongation) 

¶ Oseltamivir 75 mg BID x 5days (If H1N1/Swine flu is predominant in your locality) 

3. Severe Illness: 

¶ Initiate/continue the treatment plan for moderate illness. 

¶ High flow O2 support (HFNC/NIV) taking adequate precautions to reduce aerosol generation. 

¶ Awake proning can be tried as a rescue measure 

¶ Anti -virals can be initiated on a compassionate basis. No proven benefit (Better to start before 

clinical deterioration) 

¶  Options available: Lopinavir/ Ritonavir, Darunavir/Cobicistat, Darunavir/Ritonavir, 

Atazanavir, Remdesivir. 



 

22 | P a g e 
 

 

¶ Anticoagulation: Prophylactic dose of Low molecular weight heparin (LMWH). 

4. Critical Illness:  

¶ Use carefully these drugs in patients with multi-organ damage. 

¶ Tocilizumab can be considered for COVID-19 patients with persistent fever, elevated 

inflammatory markers, and signs of cytokine release syndrome or macrophage activation 

syndrome. (Check IL-6 level prior to starting Tocilizumab). 

¶ Convalescent plasma (Preliminary trials: shown to improve symptoms, PaO2/FiO2, SOFA 

score and reduce viral load). 

¶ Continue IV antibiotics and supportive care. 

¶ Rule out ventilator associated pneumonia/ catheter related infections and other secondary 

bacterial/viral/ fungal infections. 

¶ Always keep in mind to rule out differentials of non ï resolving pneumonia. 

¶ In ventilated patients: follow ARDS protocol strategy. 

¶ Consider Prone ventilation/ECMO if need arises. 

¶ IV steroids: Not indicated. Use only in case of refractory shock (not responding to inotropes) 

& macrophage activation syndrome. 

¶ Anticoagulation: Therapeutic dose of LMWH (if not at high risk of bleeding). 

¶ Refractory or progressive cases in ICU: Interferon beta B1 can be considered. However it 

should be combined with an anti-viral (Lopinavir/Ritonavir) and hydroxychloroquine. 
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CRITICAL CARE GUIDELINES FOR COVID 19  

=========================================================================  

General Principal for ICU care  

¶ Identify patients with severe respiratory distress; or SpO2Ò93% on room air for early referral after 

initiating oxygen therapy at 5 L/min and titrate flow rates to reach target SpO2 Ó90% in non-pregnant 

adults and SpO2 Ó92-95 % in pregnant patients.  

¶ Intubated non shift able patient should be put on ventilator as per ARDS protocol. 

¶ Implement mechanical ventilation using lower tidal volumes (4ï8 ml/kg predicted body weight, 

PBW) and lower inspiratory pressures (plateau pressure <30 cmH2O).  

¶ Hypercapnia is permitted if meeting the pH goal of 7.30- 7.45.  

¶ The use of deep sedation may be required to control respiratory drive and achieve tidal volume 

targets. 

¶ In patients with moderate or severe ARDS, higher PEEP is suggested.  

¶ PEEP titration requires consideration of benefits vs. risks (end-inspiratory over distension leading 

to lung injury and higher pulmonary vascular resistance). 

¶ Use a conservative fluid management strategy for ARDS patients because aggressive fluid 

resuscitation may worsen oxygenation. 

¶ In severe ARDS, prone ventilation for >12 hours per day is recommended. 

¶ Routine use of systemic corticosteroids to be discouraged. 

Acute Respiratory Distress Syndrome 

Onset: New or worsening respiratory symptoms within one week of known clinical insult. 

Chest imaging (radiograph, CT scan, or lung ultrasound): bilateral opacities, not fully explained by 

effusions, lobar or lung collapse or nodules. 

Origin of oedema: Respiratory failure not fully explained by cardiac failure or fluid overload.  
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Oxygenation (adults): 

Mild ARDS:   

 PaO2/FiO2 - Ò300 mm Hg and Ó 200 mmHg (PEEP or CPAP Ó5cm H2O, or non- ventilated) 

Moderate ARDS 

 PaO2/FiO2 -   Ò200mm Hg and Ó 100mmHg     with PEEPÓ5cmH2O, or non-ventilated) 

Severe ARDS 

  PaO2/FiO2 -        Ò 100 mmHg with PEEP Ó5 cm H2O, or non-ventilated) 

When PaO2 is not available, SpO2/FiO2 Ò315 suggests ARDS (including in non-ventilated patients) 

Sepsis 

Signs of organ dysfunction include: altered mental status, difficult or fast breathing, low oxygen 

saturation, reduced urine output, fast heart rate, weak pulse, cold extremities or low blood pressure, skin 

mottling, or laboratory evidence of coagulopathy, thrombocytopenia, acidosis, high lactate or 

hyperbilirubinemia. 

Life-threatening organ dysfunction caused by a deregulated host response to suspected or proven 

infection. 

Septic Shock 

Persisting hypotension despite volume resuscitation, requiring vasopressors to maintain MAP Ó65 mmHg 

and serum lactate level < 2 mmoL
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            PEDIATRIC COVID -19                        

================================================================= 

Few cases of COVID -19 caused by SRS-CoV-2 infections have been reported in children 

compared to the total number of cases in general population. Majority of cases were thought to 

be due to household transmission and some were hospital acquired. Co infection with other 

respiratory pathogens has been described. Death in children have been reported in critical 

illness, the overall case fatality rate was 2.3% and among the critical illness, the case fatality 

rate was 49%. Among the children in China  severity was lower with 94% having 

asymptomatic, mild or moderate disease, 5% having severe disease and <1% having critical 

disease. Very few cases of death have been reported in children. 

Clinical course of disease.  

Incubation period for COVID-19 extends up to 14 days with mean time of 4-5 days from 

exposure to symptom onset. Signs and symptoms of illness vary at onset but over the course of 

disease most children experiences the following:- 

¶ Fever 

¶ Cough 

¶ Fatigue 

¶ Anorexia 

¶ Shortness of breath 

¶ Sputum production 

¶ Myalgia 

Atypical presentation is seen in children with medical comorbidities. Symptoms like headache, 

confusion, rhinorrhoea, sore throat, haemostasis, vomiting and diarrhoea have been reported. 
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Illness severity.  

Severity of illness vary from asymptomatic/ mild to severe.  The pattern of severity is as follow: 

¶ Mild to moderate (mild symptoms up to mild pneumonia) - 81%. 

¶  Severe (dyspnoea, hypoxia, or > 50% lung involvement on CXR) - 14%. 

¶ Critical illness (respiratory failure, shock, or multi organ failure.) - 5%    

Basic Workup  

Detailed history of signs, symptoms and the progression chronology should be 

obtained. Medical history of underlying comorbid condition should be obtained in order to 

classify in high risk and no risk groups. 

Diagnostic tests  

1. Detection of SARS ïCoV-2 RNA by RT-PCRï detection is better in nasopharyngeal 

sample compared to throat sample. (Lower respiratory sample have better yield than 

upper respiratory samples.) 

2. SARS ïCoV-2 RNA has also been identified in stool and blood. 

3. Detection of SARS ïCoV-2 RNA in blood may be a marker of severe disease. 

  Laboratory investigation  

¶ Base line investigation: CBC, CRP, S. Ferritin, Procalcitonin , SGOT, SGPT, Creatinine 

phosphokinase, LDH, Blood culture, D ïdimer. Random blood glucose. 

¶ In severe cases: Coagulation functions, base line ECG, Myocardial enzyme spectrum, 

blood gas analysis, serum electrolytes.  

Lymphopenia is found in 83% of hospitalized children,  lymphopenia, neutropenia, elevated 

SGOT , SGPT, LDH, high CRP and high Ferritin levels may be associated with greater 
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illness severity. Elevated D dimer and lymphopenia have been associated with greater 

morbidity and mortality. Critical illness have high inflammatory markers.  

 Radiological Investigations 

¶ Chest X ray ï shows patchy infiltrate consistent with viral pneumonia, though may be 

unremarkable early in the disease. 

¶ Chest CT images- typically demonstrate bilateral peripheral nodular ground glass 

opacities. This CT imaging pattern is non-specific and overlap with other infections. 

Chest radiograph or CT alone are not recommended for the diagnosis of COVID-19. 

Management of Covid-19 Positive Pediatric Patient 

WHO recommends that all laboratory confirmed case be isolated and cared for in 

healthcare facility. The decision to monitor a patient in the inpatient or outpatient setting 

should be made on case to case basis depending upon the clinical presentation, requirement of 

supportive staff, potential risk factors for severe disease and ability of the parents to isolate the 

child at home. 

Triaging for the home based care or basic level health facility  

¶ Lymphocyte count > 1100/ µL  

¶ Neutrophil / Lymphocyte ratio<3 

¶ No thrombocytopenia. 

¶ CRP< 60 mg/ L 

¶ Normal CXR 

1. ASYMPTOMATIC/ MILD ILLNESS / UNCOMPLICATED UPPER 

RESPIRATORY TRACT VIRAL INFECTION   

(Absence of viral pneumonia and hypoxia.) 
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 With symptoms such as fever, fatigue, cough (with or without sputum production) anorexia, 

malaise, muscle pain, sore throat, dyspnoea, nasal congestion or headache. May also have 

diarrhoea, nausea and vomiting.  

Treatment  

These patients may not initially require hospitalization and will be able to manage at home. 

With the supportive treatment as follow. 

1. Bed rest. 

2. Adequate calories (Nutrition). 

3. Adequate hydration. 

4. Supportive treatment. 

5. Antipyretics -Paracetamol 10 -15 mg / kg / dose SOS / 6 hourly 

(Preparations of Paracetamol (125 mg/ 5 ml and 250 mg /5 ml) 

2. MILD SYMPTOMATIC CHILDREN .  

Child with non-severe pneumonia having cough or difficulty in breathing / fast breathing 

(respiratory rate RR- 2 months > 60 / minute, 2-11 months ï RR > 50 / minute, 1-5 years RR 

> 40 /minutes with no signs of severe pneumonia such as chest in-drawing, cyanosis, use of 

accessory muscles, lethargy, hypotension). 

Treatment  

These patients can be isolated and managed either in the hospital or non-traditional facility / 

secondary quarantine facility with adequate basic health facilities and medical staff. With the 

supportive treatment and antibiotics if bacterial pneumonia suspected  

1. Bed rest. 

2. Adequate calories (Nutrition). 
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3. Adequate hydration. 

4. Supportive treatment. 

5. Antipyretics- Paracetamol 10 -15 mg / kg / dose SOS / 6 hourly 

(Preparations of Paracetamol (125 mg/ 5 ml and 250 mg /5 ml) 

6. Antibiotics if bacterial pneumonia suspected. 

1.  Oral antibiotics  

a. Amoxicillin (30 ï 40 mg / kg/ d)  TID for  5 days     OR  

b. Amoxicillin + clavulanic acid ( 20 ï 40 mg / kg / day of  amoxicillin ) PO BID 

or TID for 5 days          OR 

c. Cefpodoxime (10 mg / kg / d) 2 divided doses for 5 days.  

                        If suspecting atypical pneumonia add  

d. Azithromycin ï 10 mg / kg / dose ï single dose for day one 

              F/B - 5 mg/ kg / dose once a day for next four days. 

Discharge criteria- 

1. For mild symptomatic cases-On resolution of symptoms ï with two samples negative for 

COVID -19 at least 24 hours apart.  

2. Asymptomatic - two samples negative for COVID -19 at least 24 hours apart between 7 ï 

10 days.  

Referral Criteria ï to tertiary isolation facility-  

If child progress to ARDS/ Septic shock severe pneumonia. 

Severe pneumonia -Cough or breathing difficulty plus at least one of the following:  

1. Central cyanosis or Spo2 < 90%with chest in-drawing. 
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2. Severe respiratory distress (Use of accessory muscles, chest in drawing, nasal flaring, 

head bobbing). 

3. Signs of pneumonia with any of the following danger signs. 

a. Inability to breast feed or drink. 

b. Lethargy or unconsciousness or convulsion. 

3. SEVERE COVID ILLNESS  

2-6 % of the all COVID -19 positive children have severe illness and require intensive care 

management. 

Severe acute respiratory illness (SARI) includes.  

¶ Acute respiratory distress syndrome (ARDS). 

¶ Septic shock. 

¶ Myocardial dysfunctions. 

¶ Acute kidney injury. 

¶ Other organ dysfunctions. 

These patients require admission to pediatric intensive care units (PICU). Intensive care 

procedures like, mechanical ventilation, renal replacement therapy (RRT), extracorporeal 

membrane oxygenation(ECHMO) pose a significant risk of transmission to health care worker 

and other patients, so strict infection control practices are essential to prevent the spread 

through fomites, contact, droplets and aerosol.  

Pediatric intensive care management of COVID 19 positive children.  

¶ Children with SARI should be managed separately from other ICU patients.  

¶ Suspect and confirmed cases should have separate designated area.  
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¶ Negative pressure isolation rooms with intensive monitoring tools are recommended, if 

unavailable, single rooms with exhaust fans are preferred.  

MANAGEMENT OF SARI  

Definition of SARI  

Child presenting with cough and breathing difficulty or tachypnea with one of the following: 

I. Hypoxemia [oxygen saturation (<90%.Spo2) or central cyanosis.] 

II.  Severe chest in drawing or grunting. 

III.  Danger signs like altered sensorium, poor feeding, and convulsions as per the WHO 

definition of severe pneumonia. 

Respiratory support 

Respiratory support can be provided by various modalities which are as follow:  

I. Low flow oxygen delivery device- 

a. Nasal prongs oxygen is the initial choice with the target Spo2 of < 95%.  

b. To minimise the Droplet transmission- 

i. A surgical mask can be placed over the nasal prongs in older children. 

ii. Oxygen hood can be placed over the nasal prongs in case of infants. 

iii.  Nebulization should be avoided ï in case of air way obstruction like asthma 

MDI (metered dose inhaler) are preferred. 

 II . Heated high flow nasal cannula (HHFNC/HFNC). 

Should be avoided as it is found to be associated with aerosol generation due to higher 

flow rate and leak. 
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III.   Non-invasive ventilation (NIV) 

a. Use of NIV is discouraged in children unless full aerosol precaution and negative 

pressure room is available. 

b. In children finding appropriate fit interface and maintaining seal without sedation is 

difficult.  

c. Various interface like nasal mask, oro-nasal mask and helmets have been tried in adult 

but they are associated with the aerosol generation and adequate seal cannot be 

maintained. 

IV . Invasive mechanical ventilation. 

a. In case of non-improvement or worsening of patient on nasal prongs. 

b. Early elective intubation is preferred ï to avoid risk involved in emergency intubation.  

c. Intubation  has to be done by most experienced team member using Rapid Sequence 

Intubation (RIS) with a few modification.  

d. Mechanical ventilation strategies are same as for (PARDS) Pediatric Acute Respiratory 

Distress Syndrome. 

These includes- 

¶ Saturation targets  

i. For moderate PARDS - 92-95%. 

ii. For severe PARDS-88-92%. 

¶ Tidal volume ï Low TV ventilation. 

i. For Good compliance- TV- 6-8 ml/kg, PEEP 7-10 cm of H2 O. 

ii. For Poor compliance- TV- 4-6 ml/kg, PEEP 10-15 cm of H2 O. Limt. Plateau 

pressure < 28 cm of H2 O 

¶ Conservative fluid ïrestrict fluid maintenance  to  60 -70 % 
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¶ Liberal Sedo-analgesia- Target comfort B score of 11-17. 

¶ Neuromuscular Blockers- continuous infusion of NMB if asynchrony, requiring deep 

sedation. 

¶ Steroids ï should be avoided as they increase the risk of virus shedding. 

¶ Prone ventilation ï have high risk of infection spread due to the requirement of more 

staff and ventilation disconnection. 

e. Closed suction is preferred ïto avoid disconnection, aerosol production and de-recruitment. 

f. Extubation should be planned once the team is sure that child will tolerate extubation. And 

should be done in controlled setting and directly to nasal prongs avoid NIV as it is associated 

with high aerosol generation.  

Shock management  

¶ Restricted crystalloid fluid bolus is recommended (10 -20 ml/kg of 0.9% saline solution. 

¶ In vasoactive drugs -Adrenaline infusion is the first choice.  

Myocarditis  

¶ Diuretics, Inodilator, and ECHMO have been recommended. 

¶ Immunomodulator ï (IVIG) Intravenous immunoglobulin may be considered. 

Acute Kidney injury  

¶ Conservative measures like anuric fluid regime and trial of diuretics 

¶ On failure of conservative regime ï RRT like, (PD ) peritoneal dialysis ( HD) 

Haemodialysis or continuous replacement therapy ( CRRT) are recommended. 

Acute liver failure coagulopathy and DIC 

¶ Managed conservatively with blood component therapy as necessary. 
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Cytokine release syndrome  

¶ Characterized by severe inflammation with hyperferritinemia, high C- reactive protein and 

high interleukin-6 (IL-6) level which is likely to respond to Tocilizumab. 

Supportive care  

¶ Early enteral nutrition should be started within 24 hours and full feed established by 48 

hours if no contraindication. 

¶ Blood transfusion should be done in case of stable hemodynamic and oxygenation with 

patients haemoglobin > 7 gm. / DL and in refractory hypoxemia or unstable hemodynamic 

the trigger of transfusion would be < 10 g/ dL.  

¶ Antibiotics - co infection with other virus and bacteria have been observed within 72 hour 

of ICU admission. Start higher antibiotics depending upon severity (moderate to severe 

cases). 

Å  IV Ceftriaxone  (50 mg/ kg /day in two divided doses) and  

Å Anti- staphylococcal cover with Cloxacillin   50 -100 mg/kg /day IV or orally   

Å Plus + Azithromycin  IV 10 mg / kg. 

Å Neuraminidase inhibitor / Osaltamavir  

Á  < 3 Months -12 mg BD, 3-5 months -20 mg BD, 6-11months-25 mg BD on wt. 

basis- <15 kg- 30 mg BD , 15- 23 kg-45 mg BD, 23- 40kg -60 mg BD,  > 40 kg 75 

mg BD for 5 days  de-escalate the treatment on the basis of culture and PCR report.  

Specific therapy: 

No current evidence from RCT- so no specific antiviral treatment recommended for COVID- 

19 confirmed patients 

Should ONLY be used with proper informed expressed consent on case to case basis.    
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Å Hydroxy chloroquine -6.5 mg / kg BD for day 1 F/B 3.25 mg BD for 4 days 

Å   Lopinavir/ Ritonavir 

7- 15 kg- 12 mg / kg of Lopinavir + 3 mg /kg ritonavir  

15-40 kg- 10 mg / kg of Lopinavir + 2.5mg /kg ritonavir  

12 years - 400 mg    Lopinavir + 100 mg ritonavir  

-with food twice daily for 10 days.) 

Resuscitation: 

¶ Cardiac arrest requiring cardiopulmonary resuscitation (CPR) poses high risk of aerosol 

generation.  

¶ Two person alternately for chest compression and handling airway and one nurse for 

medication should enter the room after wearing full PPE (personal protection equipment) 

and close the room. 

¶ Preferably leave the patient connected to ventilator as it provide the closed circuit. 

¶ Increase FiO2 to 100%, ventilator rate to 10 breath per minute, tidal volume to 6 ml/ kg on 

pressure control ventilation. 

¶ If airway not in place minimise the aerosol by complete seal of face mask and other person 

to prepare for intubation.  

¶  A supraglottic devices like LMA may be used during resuscitation.  

Course and progression 

¶ Respiratory failure occurs around day 7 of onset of symptoms with peak severity at day 10. 

Recovery start by about day 14. 
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   IMMUNIZATIONS                          

=================================================================

Advisory committee on vaccine and immunization practices (ACVIP ) guidelines on 

immunizations during COVID 19 pandemic  

Immunizations during a Pandemic  

Immunizations should be continued during COVID 19 Pandemic as immunization is an 

essential health activity. 

 Risk associated with Immunizations during a Pandemic 

 There is no documented risk of immunizing a well-child during the COVID 19 Pandemic. 

Monitor strictly for any increased (AEFI) adverse event following immunization. 

General instructions for vaccination clinics  

1. It is strongly recommended to have exclusive vaccination sessions and exclusive vaccination 

rooms. 

2. It is essential to perform triaging of patients and segregate those with fever and respiratory 

symptoms.  

3. It is essential to screen accompanying individuals for fever and respiratory symptoms.  

4. Any caretaker having cough, cold or fever should be barred from entering the healthcare 

facility.  

5. Senior citizens (more than 60 yrs. of age) should be requested not to accompany the 

vaccinee.  

6. Only 1-2 caretakers should be permitted with each child. 
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 7. All caretakers and children except infants should wear a mask. 

 8. It is essential to maintain social distancing at all times.  

9. It is essential to maintain aggressive infection control measure in the clinic/office.  

10. Utilize every healthcare visit for immunization, provided there are no precautions/ 

contraindications and the interval between vaccines are maintained as per published guidelines.  

11. It is essential that the doctor and supporting staff utilize adequate PPE. In a vaccination 

clinic, a surgical mask and gloves are necessary along with scrupulous hand hygiene. 

Prioritizing Vaccines in routine immunization  

Å Prioritize primary vaccination series: DPT, Hep B, Hib, OPV/IPV, and Rotavirus vaccines, 

PCV, Influenza, Varicella and MR/MMR avoid postponing these vaccines. 

 Å Prioritize pneumococcal and Influenza vaccine to vulnerable groups. Healthcare personnel 

should be up to date in their age appropriate vaccinations. 

 Å Typhoid conjugate vaccines may be clubbed with the influenza vaccine at 6 months or 

MR/MMR at 9 months.   

Å Hepatitis A vaccines and HPV vaccines may be postponed to a later date if logistic issues 

of transport etc. exist. They may be administered after the priority vaccines have been given.  

Å Multiple vaccines can be administered in the same session without fear of any increased 

adverse effects.  

Å Boosters may be postponed to a later date, if logistic issues of transport etc. exist.  

Å If a child is in a healthcare facility for any reason, this opportunity should be utilized for 

administering any eligible vaccine. 
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 Mass immunization activities  

In view of social distancing measures all Mass Vaccination Campaigns may be postponed.  

Catch Up vaccination 

 The vaccine provider should track cohorts of children who have missed the vaccine and 

immunize them when conditions become favourable. If a child is in a healthcare facility for 

any reason and eligible for immunization utilize this opportunity for administering any eligible 

vaccine.  

Important - Children from homes where COVID 19 confirmed or suspected are present, should 

be immunized only after the quarantine period is over.  
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           ANAESTHESIA                      

================================================================= 

Pre anaesthesia Check-up  

No elective surgeries are being undertaken so no PAC of routine cases. 

Å Emergency surgeries and orthopaedic trauma cases are taken up as per following 

protocol. 

Á Minimum staff to be kept inside OT. 

Á PAC of emergency cases to be done before taking the patient to OT. 

Á Rest of the PAC done as per already existing protocol. 

Å In case of a suspect/confirmed COVID case presenting with life threatening/limb 

threatening emergency in which either patient is non shift able or shifting time poses a 

threat to patientôs life or limb. 

Á Will be taken up in OT 2 with full PPE and precautions. 

Á This will be followed by surface decontamination and fumigation of OT and 

common corridor as well and all other pending cases will be halted for next 4 hours. 

Á Entire staff working in OT to wear compulsory gown over OT dress, face mask and 

face shield, gloves to be disposed off in the OT before leaving. 

Á The entire OT team will be quarantined as per the protocol for suspect / confirmed 

cases. 

Å Pain clinic 

Å Presently no new cases are being taken up, but old patients with pending Epidural 

steroid injections can be entertained after clearance from flu clinic. 

Intubation of COVID -19 patient  

Å Intubation call to be sent to resident on duty and OT technician on duty.
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Intubation preparedness: 

Å Two emergency kits with all emergency airway equipment/ drugs and plastic sheets and 

HME filters to be kept in isolation and one  in OT for casualty call 

Intubation technique:  

Å Entire team to use proper PPE as per protection protocol before proceeding for intubation.  

Å Pre-oxygenation for   3 to 5 minutes with 100% oxygen. 

Å Rapid sequence intubation with cricoid pressure 

Å Prefer giving muscle relaxants to decrease aerosol generation 

Å Video guided laryngoscopy preferred over direct laryngoscopy if available. 

Å Patient to be put on AMBU with HME filter and shifted to isolation or referred as per the 

hospital protocol for further management.  

From casuality From Isolation

Patient shifted to ward/ICU 
from isolation after 

negative report (RT PCR for 
COVID)

Take all calls as COVID 
suspects

With full PPE and intubation 
for COVID protocolfollowed 

by RT PCR of suspect

Full PPE and intubation for 
COVID protocol

Usual intubation as per 
protocol
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Flow chart of movement of surgical patient 
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