Seasonal Influenza A Case Summary Form
(Performa to be filled up for confirmed Influenza A patients)

I. Reported by:
1.

Name of the hospital with address: ______________________________

II. Patient Identification data:
1. A. Name : _________________ b. Father’s Name: _______________________
C. Patient ID No. /CR No. ___________
2. Age ( in completed years): _____________
3. Gender

Male

Female

If Female, is the patient pregnant?

Yes (weeks pregnant) ____

No

Unknown

4. Occupation _____________________________________
5. Mobile No. ______________________________________
6. Residential Status: Urban/Rural


Street Address : ________________________________



Block: __________________________



District: _______________________



State:______________________________________

7. Date of Onset of Illness: _____________________
8. History of Vaccination: Yes/No, If Yes then, date of vaccination: ………………………………
9. Date of Admission: ______________________
10. No. of referrals: __________________
11. Clinical Signs & symptoms (encircle all that are present in the patient):
Fever axilla > (380C/ 100.4F)/ Oral > (38.50C/101.3F)/ Cough/ Sore throat/ Nasal
catarrh/ Shortness of breath/ Difficulty in breathing/ Hemoptysis/ Cyanosis/
Hypotension/ Somnolence/ Convulsions (in children)/ Refusal to accept feeds (in
children)/ Irritability (in children)
12. Pre-existing medical conditions (encircle all that are present in the patient):
Chronic pulmonary conditions/ chronic cardiovascular conditions/ chronic neurological
conditions that impair breathing or clearance of respiratory secretions/ chronic
metabolic diseases, specify……………………………………. / renal dysfunction/
haemoglobinopathies/ immunosuppressed/ immunocompromised/children 6 months –
18
years
on
chronic
aspirin
therapy/
hypertension/
obesity/others…………………………………………………………….

13. Influenza testing:


Date of Collection of Sample : ________________________________



Type of sample: __________________________



Date of Declaration of Result: _______________________



Name of the Lab which conducted test: __________________



Result: ______________

14. Did the patient receive Anti-Viral treatment? Yes/No
a. If Yes, complete table below:
Drug
Oseltamivir
Other (Specify)

Date Initiated

Date Discontinued

15. Did the patient require mechanical ventilation?

Yes

Dosage( If Known)

No

Unknown

16. Outcome: Still admitted / Discharged after recovery / LAMA / Died

Signature

Name:
Designation:

Guidelines for Collection, Storage and transportation of Human Clinical samples for
Laboratory Diagnosis of Influenza

National Centre for Disease Control
22- Sham Nath Marg New Delhi -110054
DIRECTORATE GENERAL OF HEALTH SERVICES MINISTRY OF HEALTH AND FAMILY WELFARE
GOVT OF INDIA

Laboratory confirmation of influenza
A confirmed case of influenza virus infection is defined as a person with an acute febrile
respiratory illness with laboratory confirmed influenza virus infection by one or more of the
following tests:
• Real Time PCR
• Viral culture(only in the reference laboratory)
• Four-fold rise in influenza virus specific neutralizing antibodies(only in the reference
laboratory)
Clinical sample to be collected:


A variety of Respiratory specimens can be collected including throat swab
(oropharyngeal swab), Nasal swab, nasopharyngeal swabs, Bronchoalveolar lavage,
tracheal aspirates, nasopharyngeal or oropharyngeal aspirates as washes.



In case of lower respiratory tract infection (pneumonia), and intubated patients,
Bronchoalveolar lavage or tracheal aspirates should be collected.



Swab specimens should be collected only on swabs with a synthetic tip (such as
polyester/Dacron/rayon/flocked Nylon swab) and mounted on aluminum or plastic
shaft. Swabs with cotton and wooden shafts are not recommended. Specimens
collected with swabs made of calcium alginate are not acceptable.



Bronchoalveolar lavage or tracheal aspirates should be collected in a sterile screw
capped container in a sufficient quantity of 3-5 ml. Alternatively, the sample collected in
mucus extractor can also be sent.



Sputum is not a preferred sample for influenza testing.

Time of Sample Collection
•

As soon as possible preferably within 48 hours of onset of symptoms

•

Preferably before antiviral medications are administered

Bio-safety measures for sample collection


Before initiating collection of sample appropriate PPE should be worn by the sample
collector

Personal Protective Equipment


Masks (N-95)/ triple layered surgical masks



Gloves



Protective eye wear (goggles) (In case there is possibility of splash)



Protective clothing (gown or apron)

Collection, Storage and Transport of Samples:
A. Methods of Collection
•

Throat swab and Nasal swab

•

Nasopharyngeal swab
Throat Swab
• Easiest sample to be collected
• Have the patient open his/her mouth wide open.
• The patient should try to resist gagging and closing the mouth
during sample collection
• The posterior pharyngeal wall and tonsils should be swabbed
Nasal Swab:
• Insert swab into nostril along the lower floor of the nose till one reaches below the
anterior turbinate.
• Leave the swab in place for a few seconds.
• Slowly remove swab while slightly rotating it. Use a different swab for the other
nostril.
• Put tip of swab into vial containing VTM, breaking applicator’s stick.
Both Nasal and Throat swabs can be collected into the same VTM to

increase the

viral yield.
Nasopharyngeal Swab:
This can be collected by two methods:
• Through the nasal route and
• Through oral route
Nasopharyngeal swab through Nasal route:
• Insert a thin flexible swab into nostril and right upto
nasopharynx.
• Leave the swab in place for a few seconds.
• Slowly remove swab while slightly rotating it.
• Use a different swab for the other nostril.
• Put swab with tip downwards into vial containing VTM, breaking applicator’s stick.
• Both the swabs can be put in same VTM vial
Nasopharyngeal swab through Oral route:
• Insert a thin flexible swab through mouth over the tongue and turn the swab
upwards behind the soft palate to reach the nasopharynx.
• Leave the swab in place for a few seconds.

• Slowly remove swab and put the swab with tip downwards into vial containing VTM,
breaking the extra portion of the
swab stick.

Label
Patient ID No. :

B. Labelling the Samples
• Preferably use pre-printed barcode*
labels.
• In case of non-availability, the
following label can be pasted on the

Patient’s Name:
Hospital Name:
Date of sample collection:

specimen container.
• The label material should be made of leucoplast available in the hospital.
• ONLY ball point pen to be used for labeling (don’t use ink /gel pen).
• The sample should always be accompanied with clinical proforma duly filled by the
physician.
C. Storage of samples:
• Sample should be sent to the laboratory as soon as possible at 4 -8°C but not later
than 48 hours
• In case of delay beyond 48 hours, the specimens must be stored at -70 °C.
• Avoid repeated freezing and thawing of the samples
D. Transportation of samples
Transportation of sample from OPD/Ward/Casuality/ICU to the laboratory within the
same institute
• Tightly closed and appropriately labeled VTM vial containing the sample should be
transported to lab in a closed box (preferably vaccine carrier) with absorbent
material (cotton /tissue paper) wrapped around the vial immediately after
collection.
• Sample should be preferably transported in cold chain (4-8◦C).
• The sample should never be exposed to temperature more than 25◦C
Transportation

of

sample

from

the

Hospital/Institution to the laboratory located
elsewhere
• All samples should be transported after proper
packaging using the standard triple packaging
system https://www.who.int/csr/emc97_3.pdf
•
Absorbent cotton, tissue paper, waste
newspaper for wrapping primary container.
Secondary container to hold primary container i.e.
bigger tube or sealed plastic bag. Insulated ice box

with icepack, sample proforma fastened onto the secondary container.
• Sample should accompany the clinical details as per proforma enclosed in Annexure
I
• While transportation cold chain should be maintained.
Waste Disposal: should be done as per guidelines of your hospital

PATIENT PROFORMA FOR INFLUENZA TESTING
Patient’s Name ……………………………………CR/OPD No...……...…...……..……….
Age ……………….……Sex ….……………….. Tel. No. ………..……….……………………..
Address ………………………………………………………………….…Block…………………..
District ……………………………………..… State ........……………..…………………....….
Occupation …………….…………………..Date of onset of illness …………..…………
Name of hospital ……………………………………..…………………………………………….
District ……………………………………..… State ........……………..…………………........
Name of Doctor/Health personal ……………………………………………………………
Tel. : ………………………………………E mail ID …………………………………………………
Clinical Signs & symptoms (encircle all that are present in the patient):
Fever axilla > (380C/ 100.4F)/ Oral > (38.50C/101.3F)/ Cough/ Sore throat/ Nasal catarrh/ Shortness
of breath/ Difficulty in breathing/ Hemoptysis/ Cyanosis/ Hypotension/ Somnolence/ Convulsions
(in children)/ Refusal to accept feeds (in children)/ Irritability (in children)
Pre-existing medical conditions (encircle all that are present in the patient):
Chronic pulmonary conditions/ chronic cardiovascular conditions/ chronic neurological conditions
that impair breathing or clearance of respiratory secretions/ chronic metabolic diseases,
specify……………………………………. / renal dysfunction/ haemoglobinopathies/ immunosuppressed/
immunocompromised/ Pregnancy – (If Yes, Mention Trimester)…………/children 6 months – 18 years
on chronic aspirin therapy/ hypertension/ obesity/ others…………………………………………………………..…
Sample Collection:
Data of sample collection ……………………………………………………………………
Sample collected: throat swab/nasopharyngeal swab/other ………….………….……
No. of samples collected ……………………………………
History of Vaccination: Yes/No, If Yes then, date of vaccination: ……………………………………………..
Treatment History:
Antiviral Treatment taken:

Yes

No

Drug
Date Initiated
Date Discontinued
Oseltamivir
Other (Specify)
Investigations Done:
Yes
Chest X-Ray findings ……………………………………………………………...…………

Dosage (If known)

No

Outcome ……………………………………………………………………………………….
Signature
Name:
Designation:

For Laboratory Use only:
Name of the laboratory: ………………………………………………………………………
Date of sample received: ………………………………………………………………………
Date of result: ………………………………………………………………………………………
Lab result of influenza testing…………………………………………………………...….

Signature of Lab in charge

Name:
Designation:

Ministry of Health & Family Welfare
Seasonal Influenza
 Guidelines for Providing Home Care (Revised on 25.02.2019)
Any persons suggestive of ILI or Patients in categories A, B and those who have been
discharged from hospital with advise for home isolation, should be confined at home
and avoid mixing with public and other members in the family that are at higher risk.

Guiding Principles for home care:


For the patient:
The patient should –
1.
2.

Be informed about the illness.
Stay home for seven days, preferably isolate himself / herself in a wellventilated room. Avoid common areas frequented by other family members of
the family. If the living space is small and more than one person need to sleep
in a room, ensure that the head end of patient and others sleeping in that
room are in opposite direction (head to toe).
3. Wear mask all the time. Disposable Triple layered mask should be used. If mask
is not readily available, mouth and nose should be covered with a piece of cloth
or handkerchief. The mask or handkerchief should be changed every six hours
or earlier if it gets wet. The used cloth or handkerchief should be washed with
locally available disinfectant and should be sundried/ironed.
4. Avoid both active and passive smoking.
5. Avoid close contact with others. If inevitable, they should always maintain an
arm’s length (at-least one metre).
6. Avoid having visitors.
7. Avoid hand shaking and wash hands frequently with soap and water. In case of
non-availability of soap and water, commercially available hand rubs can be
used
8. Be monitored to assess worsening of symptoms.
9. Take plenty of fluids.
10. Follow cough etiquettes whenever mask is not worn/not available  Cover mouth and nose with a tissue/ handkerchief when coughing or
sneezing; In case tissue/handkerchief is not available cough/ sneeze onto
your upper arm or shoulder; coughing/ sneezing directly onto hands should
not be done.
 Turn away from others when coughing or sneezing
 Do not spit/blow nose here and there, use a water filled receptacle for
collecting sputum, thereby minimizing aerosol generation.


Precautions to be taken by Care Giver:
The care provider should –
1.
2.

Wear disposable triple layer mask.
Wash hands frequently using soap and water or commercially available hand
rubs
1



Early Warning signs/ Symptoms for hospitalization:
The care giver at home should be aware of the early warning signs.



A.

The early warning signs in adults are:
1. High grade fever not responding to antipyretics.
2. Difficulty in breathing or shortness of breath
3. Pain or pressure in the chest or abdomen
4. Sudden dizziness, Confusion and
5. Severe or persistent vomiting.

B.

The early warning signs in children are:
1. Fast breathing or difficult breathing
2. Bluish skin/lips/nails colour
3. Inability to drink enough fluids/ refusal of feeds
4. Lethargy/somnolence
5. Irritability/persistent crying
6. High fever with rash/cold extremities
7. Seizures

C.

These signs/ symptoms needs to be identified early for immediate start of
treatment and hospitalization.

D.

Most of the adverse outcomes occur because of late reporting of the cases to
hospital.

E.

In particular, patients with co-morbid condition (Diabetes, chronic respiratory
diseases, immune-compromised status, Obesity etc.) need to be observed for
worsening of symptoms.

Preventive care for the contacts:
A.

All the contacts need to self-monitor their health.

B.

House hold contacts of the cases having co morbid conditions shall be put on
chemoprophylaxis with Oseltamivir drug. Prophylaxis should be provided till 10
days after last exposure (maximum period of 6 weeks) – Usual dosage for
adults is 75 mg OD.
Dosage by Weight
1.
2.
3.
4.

For weight <15kg
15-23kg
24 - <40kg
>40kg

30 mg OD
45 mg OD
60 mg OD
75 mg OD
For infants

1.
2.
3.

< 3 months
3-5 months
6-11 months

Not recommended
20 mg OD
25 mg OD
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Infection Control:










The infection control practices listed in the guiding principles should be
followed including frequent hand wash, cough etiquettes, maintaining arm’s
length distance from others.
The contact surfaces should be disinfected by wiping, with sodium hypochlorite
solution or with household bleach (5%) solution.
Disposable Triple layer mask should not be re-used.
Masks used by patients / care givers/ close contacts during home care should
be disinfected using ordinary bleach solution (5%) or sodium hypochlorite
solution (1%) or appropriate concentration of Quaternary Ammonium
household disinfectant and then disposed off either by burning or deep burial.
Where medical waste management protocol cannot be practiced, it may be
disposed off either by burning or deep burial.
Hands should be washed after handling any infected or potentially infected
material.
Utensils used by the patient should not be used by others without washing.
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National Centre for Disease Control
Directorate General of Health Services
Ministry of Health and Family Welfare
Seasonal Influenza
 Guidelines on use of masks for health care workers, patients and general
public (Revised on 25.02.2019)


Masks are personal protective devices which if used correctly would protect the user from
contracting Seasonal Influenza or for that matter, any other aerosol/droplet borne/airborne infection.



Masks should be used mandatorily for all health personnel working in an infective
environment.



The type of mask to be used is related to the risk of exposure of a person.



The risk categorization may change according to the expected degree of environmental
contamination and transmissibility of the virus.
There are two types of masks which are recommended for various categories of personnel
depending upon the work environment;
1. Disposable triple layer mask
2. N 95 Mask/ Respirator
The specifications of these masks are as follows:
Item

Specification

Disposable Triple Layer Mask

Tie on Mask of Non-woven, Hypoallergenic 3 ply
construction with filter in between with 4 tie
strings

N-95 Mask/ Respirator

Filter efficiency of 95 % or more against particulate
aerosols. The mask should be provided with
expiration valve. It should be disposable & to be
able to fit for wide range of face sizes. It should
accompany with certification from NIOSH or
equivalent certification.

The use of these masks in context of their work setting is enumerated below:
1. Hospital Setting:
1.1 Screening Area/ relevant OPD areas :


All medical personnel including nursing and paramedical staff should use
Disposable Triple layer mask while interacting with patients.

1.2 Isolation Ward:





All patients kept in the isolation wards must wear Disposable Triple layer mask.
Medical and nursing staff involved in Clinical Care in isolation facilities would
require Disposable Triple layer mask, along with other Personal Protective
Equipment (PPE).
However, if the staff is involved in any aerosol generating procedures like suction,
intubation, nebulization, etc. they must use N-95 Mask/ Respirator.
If the medical personnel need to collect respiratory samples from patients then
they should use N-95 Mask/ Respirator.

1.3 Critical Care Facility for Influenza patients :


Medical and nursing staff involved in critical care in Intensive Care Unit should use
N-95 Mask/ Respirator.

1.4 Laboratory:


All personnel working in laboratories and handling respiratory samples related to
Influenza should use N-95 Mask/ Respirator.

1.5 Mortuary:


Personnel involved in handling dead bodies of suspect/confirmed cases of
Seasonal Influenza should use Disposable Triple layer mask, along with other
infection control practices.

1.6 Ambulance Staff:



Driver of the ambulance earmarked for transporting patients of Influenza should
use Disposable Triple layer mask.
The paramedic in the patient cabin should use Disposable Triple layer mask and if
performance of any aerosol generating procedures is contemplated (suction,
oxygen administration by nasal catheter, intubation, nebulization etc) N-95 Mask/
Respirator should be used.

2. Health Workers in Community Setting:
2.1 Doctors attending to patients with Influenza Like Illness (ILI) and other health workers
working with them should use Disposable Triple layer mask.
2.2 Health workers involved in community surveillance, contact tracing and health
monitoring of cases at home or under home quarantine should use Disposable Triple
layer mask.

3. Security personnel:
Security personnel working in an infected/ potentially infected area for example Influenza
ward in a hospital, screening centre etc. should use Disposable Triple layer mask.
4. General Public/care providers:
There is no scientific evidence to show health benefit of using Disposable Triple layer mask
for general public. In fact erroneous use of masks or continuous use of a Disposable Triple
layer mask for longer than 6 hours or repeated use of same mask may actually further
increase risk of infection.
 All categories of cases of influenza should use Disposable Triple layer mask to prevent
spread of infection to others.
 The care provider in home care settings should use Disposable Triple layer mask.
 Close family contacts of such cases undergoing home care should also use Disposable
Triple layer mask

Guidelines for use of mask:
1. The correct procedure of wearing Disposable Triple layer mask:











Unfold the pleats; make sure that they are facing down.
Place over nose, mouth and chin.
Fit flexible nose piece over nose bridge.
Secure with tie strings (upper string to be tied on top of head above the ears –lower
string at the back of the neck.)
Ensure there are no gaps on either side of the mask, adjust to fit.
Do not let the mask hanging from the neck.
Change the mask after six hours or as soon as they become wet.
Disposable triple layer masks are never to be reused and should be disposed off.
While removing the mask great care must be taken not to touch the potentially
infected outer/inner surface of the mask
To remove mask first untie the string below and then the string above and handle
the mask using the upper strings.

2. Disposal of used masks: Used mask should be considered as potentially infected
medical waste.






In the hospital setting, it should be disposed off in the identified infectious waste
disposal bag/container (yellow) using appropriate Bio-medical Waste Management
practices.
Disposable Triple layer mask should not be re-used.
Masks used by patients / care givers/ close contacts during home care and should
be disinfected using ordinary bleach solution (5%) or sodium hypochlorite solution
(1%) or appropriate concentration of Quaternary Ammonium household
disinfectant and then disposed off either by burning or deep burial.
In community settings, where medical waste management protocol cannot be
practiced, it may be disposed off either by burning or deep burial.

(Updated on 09th August, 2019)
Ministry of Health and Family Welfare
Directorate General of Health Services
(National Centre for Disease Control)
Seasonal Influenza: Guidelines for Vaccination with Influenza Vaccine

1.

Background

Seasonal Influenza is caused by a number of circulating Influenza viruses such
as Influenza A HINI, H3N2, Influenza B etc. While declaring the Pandemic to be
over in August 2010, World Health Organization conveyed that Pandemic
Influenza A (HINI) virus that caused Pandemic [2009-2010] would circulate as
Seasonal Influenza virus and would continue to do so for years to come.
Seasonal Influenza may affect all age groups; globally incidence is higher in
young children and those above 65 years. Health workers and persons with
comorbid conditions (such as lung disease, heart disease, liver disease, kidney
disease, blood disorders, Diabetes) and immuno-compromised persons are at
higher risk. Influenza may have an aggressive course in extremes of age and in
co-morbid conditions.

2. Evidence Base for Vaccination
World Health Organization recommends vaccination of high risk groups with
Seasonal Influenza Vaccine. Vaccination is an important tool to prevent infection
and severe outcomes caused by influenza viruses. Over the years, evidence has
been established through research globally on the protection provided by
Seasonal Influenza Vaccine, in particular for those at higher risk. It helps protect
women during pregnancy and their babies up to six months and among
vaccinated, reduction in influenza related hospitalizations across all age groups
is expected.
In India, available information suggests that in the post pandemic period (20122015) Seasonal Influenza has affected persons mainly in all age groups.
Analysis of mortality of laboratory confirmed cases suggest that about 50 % of
those affected had co-morbid conditions.

3. Guidance for the States/ UTs on Seasonal Influenza Vaccination
3.1

Persons recommended for vaccination

Based on epidemiological evidence, the advice received from World Health
Organization, Indian Council of Medical Research and subject experts,
Government of India recommends vaccination of High Risk Groups with
Seasonal Influenza Vaccine. The recommendations for prioritized groups are as
under:
Health Care workers, working in hospital / institutional settings (doctors,
nurses, paramedics) with likelihood of exposure to Influenza virus should be
vaccinated. This includes those:
 All medical and paramedical personnel working in casualty/ emergency
department of identified hospitals treating Influenza cases.
 All medical and paramedical personnel working in ICU and Isolation
Wards managing influenza patients.
 All personnel identified to work in screening centres that would be set up
for categorization of patients during Seasonal Influenza outbreak.
 Treating/managing the High Risk Group.
 Laboratory personnel working in virological laboratories testing suspected
Influenza samples.
 Rapid Response Team members identified to investigate outbreaks of
Influenza.
 Drivers and staff of vehicles/ambulances involved in transfer of Influenza
patients.
Vaccine is recommended for pregnant women, irrespective of the duration of
pregnancy.
Vaccine is recommended for:
 persons with chronic illnesses such as Chronic Obstructive Pulmonary
Disease, Bronchial Asthma, Heart disease, Liver disease, Kidney disease,
Blood disorders, Diabetes, Cancer and for those who are
immunocompromised.
 for children having chronic diseases like Asthma; Neuro developmental
condition like cerebral palsy, epilepsy stroke, mentally challenged etc; heart
disease like CHI), CHF; blood disorders like Sickle cell disease; diabetes,

metabolic disorder, all immunocompromised children, malignancy
receiving immuno-suppressive therapy, kidney disorder and liver disorder.
Vaccine is desirable for
 elderly individuals (≥ 65 years of age)
 children between 6 months to 8 years of age.
3.2 Selection of Vaccine
3.2.1. Seasonal Influenza Vaccine recommended for the season of 2019-20
Indian Council of Medical Research (ICMR), Government of India has
recommended Northern hemisphere Quadrivalent / Tetravalent vaccine (as
recommended by WHO) needs to be used.
WHO recommended composition of influenza virus vaccines for use in the
2019-2020 northern hemisphere influenza season is as follows:It is recommended that quadrivalent vaccines for use in the 2019-2020
influenza season (NH winter) contain the following:
 an A/Brisbane/02/2018 (H1N1)pdm09-like virus;
 an A/Kansas/14/2017 (H3N2)-like virus;
 a B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage); and
 a B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)
It is recommended that the influenza B virus component of trivalent vaccines
for use in the 2019-2020 northern hemisphere influenza season be a
B/Colorado/06/2017-like virus of the B/Victoria/2/87-lineage.
3.3

Type of Vaccine

Ministry of Health and Family Welfare recommends the vaccine as detailed mentioned
above at 3.2.1
3.4 Frequency of vaccination – Yearly

4.

Implementation

The State Governments/ Union Territory Administration, depending upon the public
health burden of Influenza, would evolve a plan for vaccinating the health care
workers/ persons at higher risk, on yearly basis. States/UTs may take appropriate
steps for undertaking immunization of healthcare workers based on usual timing of
disease outbreaks in their State/region. The concerned hospitals would also have an
action plan to vaccinate their health care workers on yearly basis.

5.

Limitations of the Influenza Vaccination

Influenza vaccination is most effective when circulating viruses are well-matched
with vaccine viruses. Even with appropriate matching, efficacy of vaccine may be
about 70% to 80%. In case the locally circulating virus is different from vaccine virus
recommended by WHO, it may be partially effective or not be effective at all. Hence,
vaccine should not give a false sense of security. Considering the risk perspective,
the modalities of infection prevention and control practices like personal hygiene,
frequent washing of hands, respiratory etiquettes and airborne precautions (in
hospital settings or domiciliary care settings) should be strictly adhered to.
The available vaccine takes about 2-3 weeks for development of immunity. Hence
for the health care workers working in an environment with likelihood of exposure to
Influenza virus, vaccine should be administered at least one month prior to the
commencement of the season, till such time use of chemoprophylaxis may be
considered.

Clinical Management Protocol for Seasonal Influenza (Revised on
25.02.2019)
1. Clinical Assessment:
Patient will be assessed for categorization, those patients falling under the category A
and B does not require hospitalization. Category C patients should be immediately
hospitalized
1.1 Course of Illness:
Fever and systemic symptoms usually last 3 days, occasionally 5-8 days, and
gradually diminish. Cough and malaise may persist more than 2 weeks. Full
recovery may take 1-2 weeks or longer, especially in the elderly.
1.2 Complications:
A wide spectrum of complications have been reported in severe progressive
disease. Table 1 lists some of them.
Table 1: Complications in Influenza

1.
2.
3.
4.
5.
6.
7.
8.

Children
Otitis media
Sinusitis
Parotitis
Pneumonia
Croup
Bronchiolitis
Myocarditis
Rhabdomyolysis

9. Encephalopathy and encephalitis
10. Invasive bacterial co-infection
11. Reye syndrome (with aspirin use)

1.
2.
3.
4.
5.
6.
7.
8.
9.

Adults
Exacerbation of chronic disease
Pneumonia
Acute Respiratory Distress Syndrome
Parotitis
Bronchitis
Sinusitis
Myocarditis, pericarditis
Invasive bacterial co-infection
(Mainly by Staphylococcus aureus)
Invasive pulmonary aspergillosis

2. High Risk Groups:
Persons who are at high risk of complications from influenza include:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Age ≥ 65 years
Pregnancy (including up to two weeks post-partum)
Children aged less than 5 years especially <2 years of age
Chronic respiratory disease
Chronic heart, kidney, liver or neurological disease
Diabetes mellitus
Blood disorders (including haemoglobinopathies)
Persons with immunosuppression (including HIV/ AIDS & use of long-term
corticosteroids, Post- transplant patients)
Extreme obesity (BMI ≥ 40 kg/m2)

3. Investigations:
Routine investigations required for evaluation and management of a patient with
symptoms as described above will be required. These may include hematological,
biochemical, radiological and microbiological tests as necessary. Confirmation of
seasonal influenza is indicated for Category-C patients and done through:




Real time RTPCR or
Isolation of the virus in culture or Four-fold rise in virus specific neutralizing
antibodies (only for designated reference laboratory)
For Collection, storage and transportation of samples (Refer to laboratory guidelines)

4. Treatment:
The guiding principles are:




Early implementation of infection control precautions to minimize nosocomial /
household spread of disease through frequent Hand wash, Social distancing etc
Prompt treatment to prevent severe illness & death.
Early identification and follow up of persons at risk

4.1. Infrastructure / manpower / material support:






Isolation facilities: if dedicated isolation ward is not available then patients
may be cohorted in a well-ventilated ward with beds kept at least one meter
apart/ separate room
Manpower: it is desirable to have exclusive doctors, nurses and paramedical
workers in isolation wards and ICU for influenza patients.
Equipment: Portable X- Ray machine, ABG machine, ventilators, large oxygen
cylinders, pulse oximeter and other supportive equipment
Supplies: Adequate quantities of PPE, disinfectants and medications
(Oseltamivir, antibiotics and other medicines)
Indications for ICU admission: Respiratory failure requiring mechanical
ventilation, hemodynamic instability or multi-organ dysfunction

4.2. Standard Operating Procedures:






Reinforce standard infection control precautions i.e. all those entering the
room must use hand washing practices, high efficiency masks, gowns,
goggles, gloves, cap and shoe cover.
Restrict number of visitors and provide them with PPE.
Provide antiviral prophylaxis to unprotected / unvaccinated / accidently
exposed health care personnel managing a case and ask them to monitor
their own health twice a day.
Dispose waste properly by placing it in sealed impermeable bags labelled as
Bio- Hazard.

4.3 Anti-viral Medication:








Oseltamivir is the recommended drug for treatment.
All patients in Category-B and C should receive oseltamivir.
Empiric antiviral therapy is often necessary and treatment should not be
delayed while awaiting confirmatory test results.
Initiate treatment as early as possible (within 48 hours preferably)
Usual duration of therapy is 5 days [Clinicians may consider longer duration of
antiviral treatment for patients with documented or suspected immunecompromised condition or patients requiring hospitalization for severe lower
respiratory tract disease (especially pneumonia or acute respiratory distress
syndrome)]
Dose for treatment is as follows –
Table 2: Dosing of Oseltamivir
Weight-based

Age

Dosage

<15kg

1-5 years

30 mg BD for 5 days

15-23kg

5-8 years

45 mg BD for 5 days

24-<40kg

8-12 years

60 mg BD for 5 days

>40kg

More than 12 years

75 mg BD for 5 days

Infants (less than 1 year)

*

< 3 months*

12 mg BD for 5 days

3-5 months

20 mg BD for 5 days

6-11 months

25 mg BD for 5 days

in pre term infants the dose may be modified from 1 – 3 mg/ kg/ dose BD
Oseltamivir is also available as syrup (6-12mg per ml.). If needed dose &
duration can be modified as per clinical condition
Table 3: Adverse reactions

Common side effects
 Nausea
 Vomiting
 Insomnia
 Vertigo

Rare side effects
 Bronchitis
 Anaphylaxis
 Pseudomembranous colitis
 Abdominal pain
 Neuropsychiatric illness

Table 4: Supportive therapy
Supportive therapy in Category A&B






*

Plenty of oral fluids
Paracetamol
For sore throat, short course of
topical decongestants, saline nasal
drops, throat lozenges and steam
inhalation may be beneficial
Avoid use of salicylate due to risk of
Reye’s syndrome (in children)
Closely monitor the underlying
high-risk condition

Therapy Category C









Antiviral therapy
IV fluids
O2 supplementation
Maintain hydration, electrolyte
balance and nutrition
Antibiotics for secondary infection
Ventilatory support
Vasopressors for shock
Monitor respiratory rate, SpO2,
Consciousness level

No role of IVIG/Steroids (However, low dose corticosteroid may be used only
in the setting of septic shock in adults)

Indications of concurrent antibiotics in Influenza*:
1. Patients presenting initially with severe disease (extensive pneumonia,
respiratory failure, hypotension, and fever)
2. Investigate and empirically treat bacterial co-infection in patients who
deteriorate after initial improvement
3. Patients who fail to improve after 3–5 days of antiviral treatment
* Antibiotics to be given as per the guidelines for treating Community acquired
pneumonia
4.5 Protocol for the ventilator management of patient with ALI/ARDS following
Seasonal Influenza:
Indications for Mechanical Ventilation:




Severe respiratory failure (Failure to achieve oxygen saturation of ≥ 90% (or
pO2 of ≥ 60 mm Hg) on an FIO2 < 0.6)
ARDS severity to be assessed according to Berlin criteria (mild PaO2/FiO2:
300-200, moderate PaO2/FiO2 <200-100, severe PaO2/FiO2<100)
Mild ARDS may be tried with early NIV, Moderate and severe ARDS will
require invasive ventilation.

Ventilator Settings:







Pressure pre-set (controlled)
Low tidal volume ventilator support
Tidal volume — 6 ml/kg ideal body weight (Respiratory rate to a maximum of
30-35/minute)
Open lung strategy of ventilation with PEEP titration to keep the lung
recruited to achieve an FIO2 of < 0.5 and a saturation of > 90% or a PaO2 of >
60 mmHg
Plateau pressure not to exceed of > 30-35 mmHg.
Recruitment manoeuvres, sedation, neuromuscular blockage & prone
ventilations can be considered if above oxygen goals are not met.

5. Discharge Policy:
Patients may be discharged as soon as they are medically fit. Advise home isolation for a
period of 7 days from the onset of illness. Use droplet precautions. No need for repeat
testing.
6. For health care staff:
1. Use of universal Personal Protective Equipment (PPE) by all health care staff in
isolation wards/ICU
2. Vaccination to be provided to health care workers as per National guidelines.
3. Consider antiviral chemoprophylaxis for exposed health care staff for 7 days
following the last exposure during epidemic/outbreak situation
Timing
1. Administer post exposure antiviral chemoprophylaxis as soon as possible after
exposure, ideally within 48 hours after exposure.
2. Full-dose empiric antiviral treatment should be initiated as soon as symptoms occur,
if treatment is indicated.
Dosing and duration
Oseltamivir 75 mg OD for 7 days after the last exposure.
For pregnant females
Pregnant women are at increased risk for severe illness from influenza compared to nonpregnant women of reproductive age. Vaccine is recommended for pregnant women,
irrespective of the duration of the pregnancy. In case of symptom development, antiviral treatment should be initiated as early as possible (within 48 hours of illness onset)
without awaiting results. Ante- natal steroids can be given for pre term labor.
Decision for delivery:





Management of these women with complications should be multi-disciplinary
(Obstetrician, Critical care specialist and neonatologist)
Most may be delivered according to obstetric indication and can deliver vaginally.
However, in critically ill patients, close to term may be delivered by LSCS in order to
help with the mechanical ventilation of the patient*
There may be situation where a pre term baby needs to be delivered in order to
improve the outcome for ventilation of a very ill mother (in 3rd trimester)*
*

This decision should be made in conjunction with obstetric, critical care and neonatal team

Post-partum period:
In the post-partum period, there is a risk of transmission of infection to the neonates
1. Patient to follow strict hygiene measures (frequent hand washing, use of masks)
2. If symptomatic, she should receive anti-viral Oseltamivir
3. Breast feeding (expressed breast feeding in severe cases till symptoms resolve)
should be encouraged.

Ministry of Health & Family Welfare
Seasonal Influenza
 Guidelines on categorization of Seasonal Influenza cases during screening
for home isolation, testing, treatment and hospitalization (25.02.2019)
Influenza (also known as flu) is a contagious respiratory illness caused by flu viruses. People
who have influenza like illness (ILI) may present with following symptoms listed in box 1.

Cardinal symptoms of Influenza like illness
 ILI – an acute respiratory infection (sudden cough and sore throat) with
measured fever of ≥ 100.4 F; with onset within the last 10 days
Other associated symptoms
 Muscle or body aches
 Headaches
 Fatigue
 Vomiting and diarrhea (more common in children than adults)
 Running or stuffy nose

Box 1: Clinical symptoms in influenza
All individuals seeking consultations for flu-like symptoms should be screened at healthcare
facilities, both Government and private or examined by a doctor and categorized into A, B
and C. In order to prevent and contain outbreaks of Influenza, the following guidelines for
screening, testing and isolation are to be followed:
Category- A (uncomplicated/mild):


Symptomatology: Patients with mild fever and cough/ sore throat with or without
body aches, headache, diarrhea and vomiting will be categorized as Category-A.



Diagnostic test: Testing of such patients (Category-A) for Influenza is not required



Treatment: They do not require Oseltamivir and should be treated for the
symptoms mentioned above. The patients should be monitored for their progress
and reassessed at 24 to 48 hours by the doctor



Isolation: Patients should confine themselves at home and avoid mixing up with
public and high-risk members in the family

Category-B (uncomplicated but severe symptoms / high risk groups):
B1. In addition to all the signs and symptoms mentioned under Category-A, if the
patient has high grade fever (≥102 F) and severe sore throat
B2. In addition to all the signs and symptoms mentioned under Category-A,
individuals having one or more of the following high-risk conditions (box 2):

1.

Age ≥ 65 years

2.

Pregnancy (including up to two weeks post-partum)

3.

Infants and Children aged ≤ 5 years (especially <2 years of age)

4.

Chronic respiratory disease

5.

Chronic heart, kidney, liver or neurological disease

6.

Diabetes mellitus

7.

Blood disorders (including haemoglobinopathies)

8.

Persons with immunosuppression (including HIV/ AIDS & use of longterm (≥ 2 weeks) corticosteroids, Post-transplant patients)

9.

Extreme obesity (BMI ≥ 40 kg/m2)

10. Malignancy
Box 2: People at high risk for influenza complications


Diagnostic test: Testing of the Category-B patient for Influenza is not required



Treatment: They should receive Oseltamivir along with symptomatic
treatment.



Isolation: All patients of Category-B (i) and (ii) should confine themselves at
home and avoid mixing with public and high-risk members in the family.

Category-C (Complicated):


Symptomatology:
In addition to the above signs and symptoms of Category-A and Category-B,
if the patient has one or more of the following:

Table 1. Symptoms and signs of complicated influenza
Symptoms
1.
2.
3.
4.
5.
6.
7.

Breathlessness
Hemoptysis
Altered mental status
Somnolence and Poor feeding (in children)
Seizures
Decreased urine output
Persistence or worsening of initial symptoms
beyond 72 hours
8. Worsening of underlying chronic conditions
like Diabetes Mellitus, Chronic Kidney
Disease etc.

Signs
1.
2.
3.
4.
5.

Tachypnoea
SpO2<90%
Hypotension
Reduced urine output
Cyanosis



Diagnostic test: These patients should be tested for influenza; start empirical
antiviral therapy (oseltamivir) while results are pending



Treatment: immediate hospitalization and treatment.

Laboratory procedures for detection of Influenza virus in specimens from suspected
human cases
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1. Intended use and Scope of the Document
The document is intended for the laboratories who perform or intend to perform laboratory
diagnosis of influenza in humans. The purpose of this document is to provide guidance to the
States in establishing new laboratories or for strengthening already existing laboratories for
influenza testing. This document is not a regulatory but is an advisory document which is
intended to address certain relevant issues and is based on existing knowledge (in terms of
guidelines and standards) and experiences of the contributors.
The States are advised to form a technical committee comprising preferably of laboratory
experts of the respective States to designate laboratories for Seasonal Influenza Testing.
2. Introduction

Influenza virus is an enveloped, segmented RNA virus which belongs to the family
Orthomyxoviridae. There are three serotypes of influenza virus namely, Influenza virus A, B
and C. Influenza type A is further classified into various subtypes on the basis of the surface
glycoproteins Hemagglutinin (HA) and Neuraminidase (NA) e.g. H1N1, H3N2, H5N1 etc. The
drastic changes in the antigenic structure (also called Antigenic shift) which is an infrequent
occurrence gives rise to a completely new subtype eventually leading to development of a
pandemic. On the other hand, mild antigenic changes which is an ongoing process (also
called Antigenic drift) gives rise to frequent epidemics and regional outbreaks. In India,
Influenza A (H1N1) is the predominating subtype which has been circulating for many years
post the 2009 pandemic. Besides this, H3N2 and Influenza B are also found to occur but with
a lesser prevalence.
Influenza viral infections, caused by different antigenic subtypes, can occur naturally in
swine, horses, mink, seals and many domestic and wild avian species. Infections in humans
and fowls are known to occur due to the interspecies transmission and reassortment of
influenza A viruses. Many pandemics in the past like in 1918, 1957 and 1968, have occurred
due to human influenza viruses which were found to be closely related to avian influenza
viruses. The Influenza Type A (H1N1) which caused the worldwide pandemic in 2009 was also
a reassortant of human, swine and avian subtypes.
Influenza virus causes an acute respiratory tract infection with the most common clinical
manifestations being fever, headache, malaise, sore throat and cough. The wide spread
nature of illness in forms of regional outbreaks, epidemics and pandemics and the high rates
of mortality especially in the high risk groups is of concern.
3. Laboratory testing for influenza

Laboratory testing of samples from suspected cases of influenza should be done on the
basis of clinical and epidemiological information. Influenza testing is recommended for the
category C patients. (Summary of pre-requisites for testing for seasonal influenza: refer to
Annexure A)

3.1. Specimen collection and handling
The validity of laboratory test is dependent on proper sample collection and handling which if
done inappropriately can lead to incorrect diagnostic results. Human and animal samples should
never be processed in the same laboratory. However, they could be processed in the same
institution, if separate working rooms under stringent condition are assigned for animal and
human specimens. The recommended procedures for collection, storage and transportation of
human clinical samples for laboratory diagnosis of influenza are described in Guidelines for
Collection, Storage and transportation of Human Clinical samples for Laboratory Diagnosis of
Influenza.
3.2. Biosafety measures
3.2.1. Basic Biosafety Requirements
 BSL 2 or BSL 3 facility depending on the risk hazard (Refer to section 3.3.2)  PPE
o gloves (latex)
o laboratory coats or gowns(front closed full length apron)
o head cover
o protective eyewear
o face protection (triple layered mask, N95 mask when handling novel or animal
sample )
o shoe cover
 puncture resistant autoclavable yellow coloured and red coloured biosafety bag with
biosafety symbols
 biosafety spill kit
 Chemical disinfectants: sodium hypochlorite, 70% ethanol, quaternary ammonium
compounds , detergents, iodophors, phenolic compounds
3.2.2. Biosafety practices:

3.2.2.1 Preanalytic biosafety measures







The staff should be trained for the procedure.
Staff should preferably be vaccinated yearly for Influenza
Patient care and infection control policies and procedures should be followed in
patient drawing areas.
The laboratory should provide guidance on specimen collection that includes
information on the required specimen containers and how to package and send
specimens to the laboratory to minimize leakage. (section 3.1)
SOP to deal with specimen receiving, leaking containers, and visible
contamination of the outside of containers should be in place.







Personal precautions such as hand washing, gloves and other required PPE should
be available and worn by the lab personnel.
Regular disinfection of lab surfaces with an intermediate level disinfectant each
day of work should be followed.
Staff shall refrain from touching eyes, nose, mouth and lips while in the
laboratory.
Storage of food items in the lab should be strictly prohibited
staff should refrain from using cell phone and bringing personal items (purses,
backpacks, books, magazines etc.) into the laboratory

3.2.2.2 Analytic biosafety measures








Appropriate PPE (section 3.2.1) should be used by the lab personnel while
performing the tests
Lab personnel must be trained for containing any accidental spill. Spill kits
should be readily available
Aerosol generating procedures should be carried out in BSC.
Biosafety cabinets should be used depending on the risk hazard(refer to
section 3.3.2)
Unidirectional work flow should be maintained within designated/ identified
work area such as sample handling area, RNA extraction area, Clean reagent
preparation area …etc.Tests should be performed only in designated area
While performing RICTs (Rapid Immunochromatographic tests,) absorbent
pads should be used

3.2.2.3 Post analytic biosafety measures










Work surfaces and equipment should be decontaminated as soon as possible
after specimens are processed as influenza viruses can survive on
environmental surfaces for up to 2–8 hours
PPE should be removed and discarded before exiting the lab – Annexure E
Proper hand washing should be done. Steps of hand washing – Annexure D
Safe segregation and disposal of biomedical waste as per Biomedical Waste
Management (BMW) guidelines
SOP for storage and inventory of infectious substances should be in place
Trained personnel should be responsible for packing and shipping infectious
substances for sending out of laboratory with appropriate triple layer
packaging
Shipping records should be regularly maintained and available

(Important considerations in design and practices of biosafety levels 2 and 3: Refer to
Annexure B)

3.2.3 Occupational health









All accidents or incidents should be documented and assessed with prompt
action
Regular medical evaluation should be performed on employees working in a
BSL3 laboratories
Lab personnel should be trained to identify any potential symptoms
suggestive of influenza like fever and other symptoms such as cough, sore
throat, runny or stuffy nose, body aches, headache, chills, and fatigue. Any
influenza-like illness should be reported to your supervisor immediately.
Appropriate immunization against influenza should be offered to all
laboratory staff.
Any issue that may affect the health of the lab personnel should be
immediately dealt with
Antiviral chemoprophylaxis is available and should be considered if required
after accidental exposure.
Lab personnel should regularly (annually) undergo BMW and biosafety
training and competency assessment.

3.3. Laboratory Design
3.3.1 Biosafety levels
All laboratory facilities commensurate with each laboratory’s function and the
recommended containment level for the agents or materials being handled, based
on risk assessment as per the WHO biosafety guidelines. The Laboratory levels for
influenza testing should be either BSL2 or BSL3 depending on the risk hazard.
3.3.2 Recommended BSL facility of handling various Tests for influenza
 The risk assessment must take into consideration the potential for any
laboratory activities to generate aerosols and the titre and volume of the virus
to be worked with and thus be carried out in suitable containment.
 Laboratories performing serology or RT-PCR testing should handle potential
seasonal influenza specimens using Standard Precautions (previously Universal
Precautions, wear PPE [lab coat, face mask & gloves], avoid creating or contain
aerosols) in BSL 2 facility.
 any procedures, either at BSL2 or BSL3, that are likely to give rise to aerosols of
infectious material be carried out in a microbiological safety cabinet, or other
suitable containment
 When centrifuging samples, use sealed centrifuge rotors or sample cups. Rotors
and cups need to be loaded and unloaded in BSC.
 when handling newly recognised influenza viruses with poorly defined
pathogenicity, The use of bio safety cabinets (i.e. Class II bio safety cabinets

when dealing with small quantities or low concentration of culture or other
materials and Class III bio safety cabinets when using or manipulating large
quantities or high concentration of cultures or other materials) should be
considered.
BSL facility
BSL-2
practices
without Class II
BSC

BSL-2
practices
within Class II BSC
for

BSL 3 facility

Tests/ procedures that should be
performed
Rapid
Immunochromatographic
Diagnostic Tests (RIDTs) which are
point of care tests may require just the
dipping of swab tip into the test kit or
pipetting specimens and reagents (not
generating
aerosols).
Perform with splash protection
:laboratory
coat,
gloves,
eye
protection,
facemask (surgical, dental, medical
procedure, isolation, or laser masks)
Performing diagnostic tests that don't
involve propagation of viral agents invitro or In-vivo; RIDTs (more complex
procedures (e.g., direct or indirect
fluorescent antibody tests [DFA, IFA,
culture*, molecular assays], which
may involve procedures like vortexing.
Nucleic acid extraction procedures
involving untreated specimen
Attempt for Virus isolation/culture,
should be in BSL3 Microneutralization
In BSL 3

BSL 3 facility with Highly pathogenic avian influenza
BSL-3
work (HPAI) A culture, (e.g. H5N1, with
practices
with

Remarks

BSL2 is appropriate for
laboratories that are not
intentionally working with
viruses of human pandemic
potential and/or any Novel
Influenza virus

BSL3 is more appropriate for
certain types of clinical
samples, such as respiratory
secretions from patients
known or suspected of
being infected with the
avian strains, or with strains
resistant to antiviral agents.
Or newly recognised viruses
with
poorly
defined
pathogenicity

shower
out Specific BSL3+ conditions) which
facilities (BSL3+)
include controlled access double door
entry with changing room and showerout facilities. plus the use of negativepressure, HEPA-filtered respirators or
positive air-purifying respirators, and
clothing change
Therefore, respiratory virus cultures of
patients suspected of having H5N1
infection must not be offered or
performed in laboratories without
BSL3+ facilities
It is recommended that testing to be
performed by PCR assays only
*(as per BMBL guidelines, Biosafety level-3 (BSL-3) practices are no longer required for viral
isolation of seasonal human influenza isolates)
3.3.3 Organization of workspace and equipment (PCR testing)



Workspace should be organized to ensure that the flow of work occurs in one
direction, from clean areas to dirty areas
Have separate designated rooms, or at minimum physically separate areas which
are basically divided into the following 4 areas:

Rooms

Procedu
re
perform
ed

Clean
area/rooms
“No Template”
laboratory
reagent room

Dirty area
Specimen
processing
laboratory

PCR
reagents Specimens
stored,
received, processed
mastermix
and stored.
preparation for
cDNA
and
amplification

Nucleic acid PCR
loading area
platforms/technol
ogy room
Extracted
nucleic acid
added
to
master mixes

Depending on the
molecular
detection
platforms used –
this area can be
divided
into
dedicated rooms
/technology
–
depending
on
available space

Equipm
ent

-Free of amplicon
at all times
-Movement
control
/
dedicated staff
for each area on
a rotational basis
Dedicated
equipment
normally found
in a no template
room
-20C
Freezers,
Fridge – reagent
storage
Dedicated
pipettes (Colour
coded) – filter
tips
Dedicated
vortex
Cool pack for
holding reagents
and setting up
PCR
Dedicated
microfuge,
-laminar flow
-Dedicated place
to hang lab
coats/
or
disposable
lab
coats
-All consumables
necessary
to
perform work in
area

-Dedicated
equipment normally
found in Specimen
processing
laboratory
-Freezers
and
fridges for sample
storage
and
extraction reagents
storage.
Dedicated -20◦C for
reagent storage
-80C for sample
storage
- Biosafety cabinets
for initial sample
preparation
(all
specimens regarded
as infectious)
-Centrifuges,
microfuges
-Dry heating blocks
(with
dedicated
thermometers)
-Dedicated pipettes
(colour coded), filter
tips,
vortexes,
timers
-),
-semi – automated
extraction
platforms,
-fully
automated
extraction
platforms
-Storage space for
tubes, pipette tips
and
other
consumables

-Dedicated
equipment
normally
found in a
loading area
-Freezer -20◦C
and
Fridge
(positive
controls and
nucleic acid
storage)
-PCR
workstations
-Dedicated
minifuge
Dedicated
pipettes
(Colour
coded) – filter
tips
Dedicated
vortexer
- Gloves
-Labcoats.

-Viral
load
platforms
-Real-timePCR
platforms
-Thermal cyclers
-Line
probe
assays(ELISA based
detection) GT Blot
-Sequencing
platform ◦
-Gel
electrophoresis
-Nothing
from
these areas should
move back to the
clean area!
-Gloves and lab
coats
to
be
removed
when
leaving this area!
-Dedicated
pipettes, fridges,
freezers,
vortex,
and centrifuges.



In some settings, having 4 separate rooms is difficult. A possible but less desirable
option is to do the mastermix preparation in a containment area, e.g. a laminar
flow cabinet.
 Each room/area needs a separate set of clearly labelled pipettes, filter tips, tube
racks, vortexes, centrifuges (if relevant), pens, generic lab reagents, lab coats and
boxes of gloves that will remain at their respective workstations.
 Hands must be washed and gloves and lab coats changed when moving between the
designated areas
 Reagents and equipment should not be moved from a dirty area to a clean area.
Should an extreme case arise where a reagent or piece of equipment needs to be
moved backwards, it must first be decontaminated with 10% sodium hypochlorite,
followed by a wipe down with sterile water
 Preferable two persons conduct the test , If single person is doing the test ,he should
first do the clean work and then move to Sample handling and RNA extraction area
to avoid contamination
3.4 Various Laboratory tests for Influenza diagnosis


Molecular assays/Nucleic Acid Amplification Test (NAATs) – (Most recommended
test is Real Time RTPCR)



Virus isolation – Performed only for research/vaccine production purposes



Other tests available (but not currently recommended) are









o Antigen detection tests
o Antibody detection assays
These assays may be used to detect (and initially identify) both seasonal and novel
influenza A viruses in specimens from humans.
The assays vary in the expertise and infrastructure required rapidity, cost, and
sensitivity/specificity.
Sensitivity and specificity of any test for influenza viruses in respiratory specimens
might vary with the time from illness onset to specimen collection, respiratory
source, the quality, handling and processing of the specimen and the time from
specimen collection to testing.
The post-test probability or predictive values (positive and negative predictive values)
of an influenza virus test depend upon the prevalence of circulating seasonal
influenza viruses in the patient population, and the specific test characteristics
(sensitivity and specificity) compared to a “gold standard” comparison test
(molecular assay or viral culture).
As with any diagnostic test, results should be evaluated in the context of other clinical
and epidemiologic information available to health care providers. Serological testing
does not provide timely results to inform clinical management decisions.

 To maximize detection of influenza viruses, respiratory specimens should be
collected as close to illness onset as possible (ideally <3-4 days after onset; molecular
assays may detect influenza viral RNA in respiratory tract specimens for longer
periods after illness onset than antigen detection assays).
 For quality assurance, only validated (by national institutes NIV, NCDC, NIB) or
approved (by National or International bodies) tests should be used for diagnosis of
Influenza
3.4.1 Description of Molecular assays/ Nucleic Acid Amplification Assays (NAATs)
NAATs have replaced culture techniques as the new gold standard in influenza
diagnostics.
 Reverse transcriptase polymerase chain reaction (RT-PCR) :
-Real time reverse transcriptase PCR assay.
-Multiplex PCR systems- Conventional
 Other NAATs
 Rapid molecular assays
3.4.1.1 PCR










PCR detects viral RNA present in clinical specimens (also in virus cultures). The
targets could be a gene which is relatively conserved across all influenza A
viruses (e.g. matrix gene) & Type B &subtype specific like the HA or NA genes
Best upper respiratory tract specimens are nasopharyngeal swabs, washes or
aspirates; other acceptable specimens are a nasal and/or throat swab
In patients with lower respiratory tract disease, lower respiratory tract
specimens (endotracheal aspirate or bronchoalveolar lavage fluid) should be
collected and tested if influenza is clinically suspected and testing of upper
respiratory tract specimens is negative. For critically ill patients with
suspected influenza, even when testing by RT-PCR or other molecular assays
is negative, consideration should be given to collecting additional multiple
respiratory specimens, especially lower respiratory tract sample
Antiviral treatment should be continued in such patients pending additional
influenza testing.
Respiratory specimens should ideally be collected as early as possible (ideally
less than 4 days after illness onset when influenza viral shedding is highest) in
persons without lower respiratory tract disease and tested as soon as
possible. Some multiplex molecular assays are available that can detect
influenza viral nucleic acids and distinguish influenza virus infection from
other respiratory viruses. Only validated/evaluated kits should be used
Advantages



 providing increased sensitivity and possibility of quantitation of the
viral target gene
 very high sensitivity and specificity very high compared to other FDAcleared assays that use different methods
 Some molecular assays are able to detect and discriminate between
infections with influenza A and B viruses; other tests can identify
specific seasonal influenza A virus subtypes [A(H1N1)pdm09, or
A(H3N2)].
 Multiples PCR can detect other respiratory pathogens also and
therefore be useful for management of severely immunosuppressed
patients and for use in identifying the cause of an institutional
outbreak of respiratory illness.
 Use in Detecting Institutional Influenza Outbreaks and support
decisions to promptly implement prevention and control measures
 Can indirectly detect the presence of novel influenza by identifying
unsubtypable Influenza A
 can detect influenza viral RNA (positive results) for a longer duration
than other influenza tests (e.g., antigen detection –
immunofluorescence or rapid influenza diagnostic tests)
 the interpretation of the result is less impacted by the level of
influenza activity in the community
Disadvantages:
 RT-PCR and other molecular assays may not be available in all outpatient
or emergency room settings. For hospitalized patients, these assays are
not always available on-site.
 Respiratory specimens may need to be sent to a state public health
laboratory or commercial laboratory for RT-PCR. Therefore, although the
test can yield results in 4-8 hours, the actual time to receive results may
be substantially longer. This may lead to prolonged antiviral treatment as
the treatment which is initiated immediately after collecting the sample
may require modification after the results. Most FDA-cleared molecular
assays are not approved to test lower respiratory tract specimens
 RT-PCR and other molecular assays are generally more expensive than
other influenza tests
 Some molecular assays may not specifically identify all currently
circulating influenza A virus subtypes. Depending on the test, a negative
result for one influenza A virus subtype may not preclude infection with
another influenza A virus subtype.

 the detection of influenza viral RNA or nucleic acids by these assays does
not necessarily indicate detection of viable infectious virus or on-going
influenza viral replication
 not all assays have been cleared by the FDA for diagnostic use


Turn Around Time (45 min –several hours)
 conventional RT-PCR assays is 6–8 hours
 Real time RT-PCR methods is 3–4 hours

3.4.1.2 Rapid molecular assays (only validated kits should be used)


















Reported sensitivities of available rapid molecular assays range from 66-100%
Rapid molecular assays and some commercially available molecular assays can
produce results in a reasonable time period to inform clinical management
(ranging from approximately 15-30 minutes to less than 1.5 hours).
Isothermal nucleic acid amplification and has been reported to have high
sensitivity and yields results in 15 minutes or less. Other platforms use RT-PCR
and produce results in approximately 20-30 minutes
The Infectious Diseases Society of America (IDSA) recommends use of rapid
influenza molecular assays over rapid influenza diagnostic tests (RIDTs) for
detection of influenza viruses in respiratory specimens of outpatients
Some can detect and discriminate between Influenza A & B while some can even
detect important subtypes like Influenza A (H1N1) and H3N2
As with other molecular diagnostic tests, if treatment is clinically indicated,
antiviral treatment should NOT be withheld from patients with suspected
influenza while awaiting testing results during periods of peak influenza activity
in the community when the likelihood of influenza is high.
For point-of-care use.
Some molecular assays are able to detect and discriminate between infections
with influenza A and B viruses; other tests can also identify specific seasonal
influenza A virus subtypes, for example A(H1N1)pdm09, or A(H3N2).
FDA-cleared rapid molecular assays can provide results in 15-30 minutes, and
some are CLIA-waived. Other molecular assays can provide results in 45-80
minutes or several hours, depending upon the assay.
Some FDA-cleared multi-pathogen molecular assays are available that can detect
influenza viruses and other respiratory pathogens.
Some molecular assays come in cartridge based Fully automated, NAAT systems
(e.g. CBNAAT).This system integrates and automates sample processing, nucleic
acid amplification and detection of the target sequences in less than 2 hours

3.5. Protocol of real time RTPCR for influenza detection (General procedure)








3.5.1 Assay principle
includes a panel of oligonucleotide primers and dual labelled probes to be used in
real-time RT-PCR assays
Qualitative detection and characterization of Influenza A(H1N1)pdm09 viruses in
respiratory specimens and viral cultures.
The InfA primer and probe set is designed for universal detection of all influenza type
A viruses.
Real time singleplex or duplex can be used
3.5.2 Safety Information
Specimen processing should be performed in accordance with biological safety
regulations.
3.5.3 Acceptable specimens – refer to Guidelines for Collection, Storage and
transportation of Human Clinical samples for Laboratory Diagnosis of Influenza
Criteria for Rejection of samples:
o Specimen collected not within 7 days of post illness
o Specimens not kept at 2-4°C (≤4 days) or frozen at -70°C or below.
o Inappropriate specimens not listed above.
o No clinical data sheet available with sample
o Sample of Contacts case
o In case of leakage whole lot of samples should be rejected if not
individually packed and transported
3.5.4 Materials
A) Reagents:
1. Molecular grade sterile distilled water (RNase and DNase free)
2. Forward and reverse primers (Sequences: Refer to Annexure G)
3. Dual-labelled fluorogenic oligonucleotide RT-PCR probes (TaqMan)
4. Nucleic acid extraction kits: Performance of RT-PCR amplification based
assays depends on the amount and quality of sample template RNA. There
certain commercially available extraction procedures for e.g. QIAamp®
Viral RNA Mini Kit, or RNeasy® Mini Kit(QIAGEN), Roche MagNA Pure
Compact RNA Isolation Kit, MagNA Pure LC RNA Isolation Kit II, and Roche
MagNA Pure Total Nucleic Acid Kit, Ambion Mag Max total nucleic acid kit
which have shown to generate highly purified RNA using manufacturer’s
recommended extraction procedures.

5. Controls used in PCR runs :
 Positive control (VTC/PTC)
-Contains target of interest
- identifies the amplification efficiency of the assay
 Negative control
a) No template control (NTC/Blank) : Validates the reagents integrity Uses nuclease free water ◦
• Indicates if PCR reagents are contaminated ◦
• If positive – investigate, clean all pipettes, work areas and replace
reagents, results cannot be used
b) Extraction negative control (Mock) : Validate extraction procedure
• Use cell line of human origin ( Hep, HeLa etc.) as a source of RNP
gene as Mock
• Always handle Mock after all the samples to be tested.
• The Mock should show amplification for RNP and not for any other
target. If positive for any other target results cannot be used.
• This will ensure for cross contamination while handling the
samples for RNA extraction.
 Internal control Human RNP control : Validate sample quality
• All human sample should show amplification for Human RNP.
• If the sample did not have RNP amplification, then repeat the
procedure from RNA extraction.
• Even after re extraction sample did not have RNP CT value it
confirms that sample quality is poor
• Monitor nucleic acid isolation procedure
• Indicates possible inhibition of PCR reaction.
• Control is run in same tube as sample
B) Supplies:
1. Laboratory marking pen
2. Cooler racks for 1.5 micro centrifuge tubes and PCR reaction tubes/wells *
3. Adjustable pipettes* and aerosol barrier tips
4. PCR reaction tube strips or plates*
5. Optical strip caps or optical seller
6. Sterile, nuclease free 1.5 ml micro centrifuge tubes
7. Disposable powder-free gloves

C) Equipment:
1. Micro centrifuge
2. Vortex
3. Real-time PCR detection system with thermocycler reaction block*
4. +/- Automated Extraction system
3.5.5 Procedure
A. Preparation:
1. Avoiding sample contamination (Good lab practices in PCR lab :
Refer to Annexure C)
• Maintain separate areas for assay setup and handling of nucleic
acids.
• Maintain separate, dedicated equipment (e.g., pipettes, micro
centrifuges) and supplies (e.g., micro centrifuge tubes, pipette
tips) for assay setup and handling of extracted nucleic acids.
• Wear a clean lab coat and powder-free disposable gloves (not
previously worn) when setting up assays.
• Change gloves between samples and whenever you suspect they
may be contaminated.
• Keep reagent and reaction tubes capped or covered as much as
possible.
2. Equipment preparation (Good lab practices in PCR lab : Refer to
Annexure C)
• Work surfaces, pipettes, and centrifuges should be cleaned and
decontaminated with cleaning products such as 10% Sodium
Hypochlorite or UV with ethanol or any commercially available
nucleic acid destroying reagent to minimize risk of nucleic acid
contamination.
3. Reagent preparation*
NOTE: Keep all reagents on cold rack during assay set up.
a) Primers and probes
• Thaw frozen aliquots of primer and probes (Thawed aliquots of
probes may be stored in the dark up to 3 months at 2-8°C. Do
not re-freeze probes)*.
• Vortex all primers and probes.
• Briefly centrifuge all primers and probes and then place in cold
rack.
b) Realtime RTPCR reagents
• Place Master Mix and enzyme in cold rack
• Thaw the Reaction Mix vial.

•
•

Mix the Reaction Mix by inversion.
Briefly centrifuge Reaction Mix and enzyme then place in cold
rack
B. Tests for each RT-PCR run*
1. Each sample RNA extract is tested by separate primer/probe sets which
may include InfA, H1 and other H/N targets, RNase P
2. The RNaseP primer and probe set targets the human RNase P gene and
thus serves as an internal positive control for human nucleic acid.
3. No template controls (NTC) and positive template controls (VTC) for all
primer/probe sets should be included in each run.
4. Mock Control provides a secondary negative control that validates the
nucleic extraction procedure and reagent integrity.
C. Reaction setup*
1. Nucleic acid extraction
 Pre extraction steps: liquefaction, centrifugation, external lysis.
 Extraction
 Manual extraction – vacuum/spin - column based
 Semi – automated
 Automated extraction Advantages:
o More consistent results
o Eliminates operator variability
o Reduces hands on time
o Reduces transcription errors
o Increase in productivity
o Higher throughput
2. Reaction assay set up
 Mixtures are made as a cocktail and dispensed into the
reaction plate/tube.
 Water and extracted nucleic acid or positive template controls
are then added to the appropriate test reactions and controls.
 Negative template controls (NTC) should be added first before
any of the samples are added to check for contamination in the
master mix.
 Mock should be added after the samples have been added to
check for cross-contamination during sample preparation or
addition.
 Positive template controls (PTC) should be added last after all
samples and NTCs are sealed.

3. PCR run



run

Setting up of RT-PCR amplification conditions* in the PCR
software
 Select the reaction volume
 Program the thermocycler (in terms of temp and time
duration) for the following steps:
o Reverse transcription
o Taq inhibitor activation
o PCR amplification ( for specified cycles)
 Add the sample details in the software
Load the reaction plate/tube format and proceed with the PCR

*the requirements and procedure may vary depending on the type of reagent kit
/thermocycler used. Kindly refer to the manufacturer’s instructions

3.5.6 Test algorithm for RT PCR (most widely used test)
Influenza Suspected cases

Clinical Samples

RNA Isolation

Real Time PCR

Inf. A (matrix gene)

Inf. A (Positive) Inf. A (Negative)

Inf. B

RNaseP should always be positive

Inf. A (Negative)
Inf. B (Positive)

Positive for Inf.B
(Victoria or Yamagata)

Subtyping

A(H3N2))

A(H1N1)pdm09)

3.6. Test interpretation
3.6.1 Interpretation of Real time RT PCR Test:
 Proper interpretation of influenza testing results must consider a number of
factors, including:
o the predictive values of the test, test sensitivity and specificity
compared to a “gold standard” test, prevalence of influenza in the
patient population,
o time from illness onset to specimen collection and







o whether the person may still have detectable influenza viral shedding,
and
o source of the respiratory specimen (upper or lower respiratory tract
False negative results due improper specimen collection and handling and
when patient is no longer shedding detectable influenza virus, RT-PCR results
may not always exclude a diagnosis of influenza.
If clinical suspicion of influenza is high, antiviral treatment should continue in
patients with severe illness or at high risk for complications while additional
respiratory specimens are collected and further influenza testing is
performed.
False positive results, although rare, can occur (e.g., due to lab contamination
or other factors)

3.6.2 Validity of the test:
Type B
Type B
Victoria Yamagata

Targets

Inf A

Inf B

PdmH1N1

RNP

A(H3N2)

VTC/PTC

++

++

++

++

++

++

++

NTC

--

--

--

--

--

--

--

MOCK

--

--

--

--

--

--

--

 VTCs should be positive and within the expected Ct(24-30) value range
for all primer/probe sets. If VTCs are negative,



Repeat testing samples for the targets for which positive control
failed
If repeat testing generates negative VTC results, Change VTC

 If NTCs are positive,






Repeat testing samples for the targets for which negative control
showed positive amplification
Clean all potential DNA contamination areas/ pipettes such as
sample handling, clean reagent room, pipettes in the reagent
setup and template addition work areas
Extract multiple times NTC (only water) and test the aliquots of
reagent to ruled out possible contamination
Discard working reagents if the problem persist and remake from
fresh aliquot

 Mock control should not exhibit fluorescence growth curves for
primer/probe sets like InfA, H1 that cross the threshold line within 40
cycles. If any influenza specific primer/probes exhibit a growth curve that
crosses the threshold line, interpret as follows:








Contamination of RNA extraction reagents may have occurred.
Invalidate the run and confirm reagent integrity of RNA extraction
reagents prior to further testing.
Cross contamination of samples occurred during RNA extraction
procedures or assay setup. Invalidate the run and repeat the assay
with stricter adherence to procedure guidelines

 RNP should be positive for each specimen, indicating that human cellular
RNA/DNA is present in the sample and the extraction process was
successful.
 RNP can be negative due to the following reasons:
a. Improper extraction of nucleic acid from clinical materials
resulting in loss of RNA or carry-over of RT-PCR inhibitors
from clinical specimens
b. Absence of sufficient human cellular material in sample to
enable detection
c. Improper assay set up and execution
d. Reagent or equipment malfunction
 If RNP is negative for the specimen, and the virus-specific assays
are negative,
- Repeat sample extract for RNP and virus-specific assays
- If virus-specific assay is positive, consider it a true positive
(Note: Because inhibitors in the reaction could cause the RNP
or other virus-specific targets to fail even though one of the
targets amplified, it is advisable to repeat this sample for all
negative targets for detection of potential co-infections.)
- If RNP is negative after repeat extraction treat it as sample
quality poor & report accordingly
If all controls have performed properly, proceed to analyze each target.
True positives should produce exponential curves with logarithmic, linear, and
plateau phases if the amplification curves cross the threshold line within 35
cycles.
(Note: Weak positives will produce high Ct values that are sometimes devoid of a
plateau phase; however the exponential plot should be seen.)

3.6.3 Real Time RT PCR Result interpretation
Inf. A
gene

target H3 target gene Pdm H1 target Result interpretation
gene

Detected

Not detected

Detected

Inf. A Pdm H1N1 Positive

Detected

Detected

Not detected

Seas Inf. A (H3) Positive

Detected

Not detected

Not detected

Untypable Inf. A positive

*The influenza A(H1N1) pdm09 virus became a seasonal influenza virus and well
established in humans. On this background testing of sample for Sw A target is not
relevant.
Please communicate to Reference laboratory for further assistance if the sample
is untypable for influenza
3.6.4 Limitations:
o Analysts should be trained and familiar with testing procedures and
interpretation of results prior to performing the assay.
o A false negative result may occur if inadequate numbers of organisms are
present in the specimen due to improper collection, transport or handling.
o A false negative result may occur if an excess of DNA/RNA template is
present in the reaction.
o If inhibition of the RP control reaction is noted for a particular sample,
extracted RNA can be tested at 2 or more dilutions (e.g., 1:10 and 1:100)
to verify the result.

3.6.5 Reporting of results
 Standardized uniform reporting format (Refer to Annexure F)
 PC with internet facilities
 Fax machine

3.7 Other tests available
3.7.1







Virus Isolation

Virus culture has been the gold standard for influenza diagnosis, however, is
carried out only in reference laboratory.
The virus can be isolated on cell lines or embryonated eggs
Advantages
 viruses are available for further antigenic and genetic characterization
essential for surveillance and antigenic characterization of new seasonal
influenza A and B virus strains that may need to be included in the next year’s
influenza vaccine
 culture in appropriate cell lines can also detect other clinically important
respiratory viruses
Disadvantages
 Important for public health purposes, but does not provide timely results to
inform clinical management



 Positive influenza cultures may or may not exhibit cytopathic effects, thus a
second step to specifically identify influenza viruses by immunofluorescence,
haemagglutination – inhibition (HI) or RT-PCR is needed
Turnaround Time
 Shell vial culture: 1-3 days
 Traditional tissue cell viral cultures : 3-10 days

3.7.2

Antigen detection tests (including rapid influenza diagnostic tests and
immunofluorescence assays) – These tests are currently not preferred*
Viral antigen detection may be carried out by:
 Enzyme immunoassay (EIA) methods
 Immunofluorescence assays

3.7.2.1 A) EIA based methods









Most RIDTs are immunoassays that utilize antibodies against the
nucleoproteins of influenza A and B viruses to detect viral antigens
Advantages
 Simple and convenient to use.
 can detect influenza viral antigens in 10-15 minutes
 At present, directed at conserved viral antigens (e.g. virus
nucleoprotein, matrix protein).
 RIDTs are approved for specific kinds of respiratory specimens
which vary by test, specific types of swabs and storage
requirements
 collecting specimens with appropriate methods within 24–72
hours after illness onset
Specimens to be used with RIDTs should be collected as close as
possible to the start of symptoms (e.g., less than 4 days after illness
onset)
except
young
children(few
days)
and
immunosuppressed(weeks to months) who have longer periods of
shedding
Sensitivities of the RIDTs are low to moderate – approximately 50-70%
while those with analyser devices have improved sensitivity of (7580%) & specificity is approximately 90-95% when compared to viral
culture & RT PCR i.e. False negative results are common with RIDTs
especially during peak influenza activity in the community
FDA has reclassified the RIDTs and published requirements for
improved accuracy, including higher sensitivity i.e. the RIDTs must
achieve80% sensitivity for detection of influenza A and influenza B
viruses.(compared to RT PCR) & 90% sensitivity for detection of














Influenza A and 80% for influenza B (compared to Viral culture) ; 95%
specificity for detection of influenza A and influenza B
viruses.(compared to RT PCR & viral culture)
Sensitivity is higher for influenza A virus detection in cases of human
seasonal influenza but very low in cases of Avian influenza virus
(H5N1) in humans.
Some RIDTs are approved for point of care testing while some due to
moderate complexity are required to be performed in a clinical
laboratory
Detection of influenza virus antigen does not necessarily indicate
detection of viable infectious virus or on-going influenza viral
replication.
Variability in RIDT performance, especially at lower viral
concentrations, negative RIDT test results might not exclude influenza
virus infection in patients with signs and symptoms suggestive of
influenza.
Performance may vary depending on virus and its growth
characteristics and affinity to antibodies used in RIDTs (as seen in
analytic studies)
Utility can be in outpatients ( although Rapid molecular assays are
recommended over RIDTs ) and in outbreak situations
Cannot be used for public health need i.e. surveillance purposes and
for aiding in the selection of new influenza vaccine virus strains as
influenza virus isolates are needed

3.7.2.1 B) Immunofluorescence assays (Not currently recommended for diagnosis*)








require use of a fluorescent microscope
produce results in approximately 2-4 hours ( assays with an analyzer device produce
results in approximately 15 minutes)
skilled technologists are needed
moderate sensitivity and high specificity (superior to RIDTs)
Both direct (DFA) and indirect fluorescent antibody (IFA) staining assays are available
to detect influenza A and B viral antigens in respiratory tract specimens
Subtyping or further identification of influenza A viruses is not possible by
immunofluorescence assays.
Most recently digital immunoassay (DIA) test platforms have been studied. These are
lateral flow immunoassays with an instrument-based digital scanning facility of the
test strip such that the sensitivity and specificity for detection of influenza virus
antigens of Influenza A and B in patient’s respiratory specimens is so much enhanced

that it has shown to approach that of viral cultures and / nucleic acid detection. They
are also eliminate the need for an operator to visualize and interpret test results.
3.7.2.2 Test interpretation for RIDTs










Proper interpretation of testing results, particularly negative testing results is
very important.
Interpretation of results must be in the context of the prevalence of influenza
(level of influenza activity) in the patient population being tested as it affects the
positive and negative predictive values of RIDTs considerably :
 False-positive (and true-negative) influenza test results are more likely to
occur when disease prevalence is low
 False-negative (and true-positive) influenza test results are more likely to
occur when disease prevalence is high, which is typically at the height of the
influenza season
If an important clinical decision is affected by the test result, the RIDT result
should be confirmed by a molecular assay, such as reverse transcription
polymerase chain reaction (RT-PCR).
variability in RIDT performance, especially at lower viral concentrations, negative
RIDT test results might not exclude influenza virus infection in patients with signs
and symptoms suggestive of influenza
Detection of influenza virus antigen does not necessarily indicate detection of
viable infectious virus or on-going influenza viral replication.
antiviral treatment, if indicated, should not be withheld from patients with
suspected influenza because they have a negative RIDT test result

3.7.3 Antibody based tests (not currently recommended for diagnosis*)
Serological tests available for the measurement of influenza A-specific antibody
include:






 haemagglutination inhibition test (HI)
 enzyme immunoassay (EIA)
 virus neutralization tests (VN)/ microneutralization (MN) assay
Impractical for routine diagnostic testing of clinical cases as timely results for
clinical decision making is not possible:
Antibodies take up to several weeks to develop and become detectable in serum
Requires paired acute and convalescent sera after 14 days
Not generally recommended, except for research and public health investigations
(e.g. for determination of extent of exposure in case contacts or at risk
populations).









Standard panels of reagents for H5N1 and other novel strains are not widely
available
Results among the laboratories performing these tests vary widely
only available at a limited number of public health or research laboratories
MN assay is technically difficult to perform
VN and MN assays require the use of live virus, thus can only be used in
laboratories with Biosafety Level 3 containment facilities
Difficulties in determining endpoint in HI with horse red blood cells because of
their small size
Non-specific cross reactivity in all serological assays may occur due to the
previous infections with human influenza viruses or other factors (serum
adsorption is required)

Method

Types
Detected

Acceptable Specimens

Test Time

Rapid Influenza Diagnostic
Tests (antigen detection)

A and B

NPswab, aspirate or wash,
nasal swab, aspirate or
wash, throat swab

<15 min.

Rapid
Molecular
Assay
[influenza viral RNA or nucleic
acid detection]

A and B

NPswab, nasal swab

15-30
minutes

Immunofluorescence, Direct
(DFA) or Indirect (IFA)
Florescent Antibody Staining
[antigen detection]

A and B

NP swab or wash, bronchial
wash,
nasal
or
endotracheal aspirate

1-4 hours

RT-PCR
(singleplex
and
multiplex; real-time and other
RNA-based)
and
other
molecular assays [influenza
viral RNA or nucleic acid
detection]

A and B

NP swab, throat swab, NP
or bronchial wash, nasal or
endotracheal
aspirate,
sputum

Varies (1
to
8
hours,
varies by
the assay)

Rapid cell culture (shell vials;
cell mixtures; yields live virus)

A and B

NP swab, throat swab,
NPor bronchial wash, nasal
or endotracheal aspirate,
sputum; (specimens placed
in VTM)

1-3 days

Viral tissue cell culture
(conventional; yields live
virus)

A and B

NP swab, throat swab, NP
or bronchial wash, nasal or
endotracheal
aspirate,
sputum (specimens placed
in VTM)

3-10 days

*These recommendations of diagnostic tests are subject to change based on the
updation in the current scientific knowledge.
3.8

Quality assurance.
 A quality laboratory must have:
 quality policies and standards are in place
 Standard operating procedures for all the processes should be made
 Assay techniques and processes standardised
 Validated methods, test validation with most recent virus strains including
the appropriate use of positive and negative controls
 Appropriate quality control( instruments and consumables)
 Trained and competent staff
 Proper Laboratory maintenance
 Appropriate facilities
 GLP for prevention of contamination


Establishing a quality assurance plan is helpful, which can include:
 Lists of reagent master stocks and working stocks
 Rules for storing kits and reagents
 Reporting of control results
 Staff training programmes
 Troubleshooting algorithms,
 Remedial actions when needed.

ANNEXURE A
Summary of Important prerequisites for testing of specimens for Seasonal Influenza
infection

General biosafety measures: Gloves (latex), shoe cover, head cover, goggles, triple
layered mask, N95 mask, front closed full length apron, puncture resistant
autoclavable bags (yellow and red) with biohazard sign, sodium hypochlorite solution
Lab Design: Separate dedicated areas for sample handling and PCR testing
Sample collection kit: Throat & nasal swab/ Nasopharyngeal swab with synthetic tip
(Dacron or Polyester) and aluminium or plastic shaft. Sample collection vials or tubes
(leak proof and autoclavable) containing 1-3ml viral transport media (with protein
stabilizer) as primary container
Sample storage: Refrigerator (4-8C) for storage up to 48 hours, Deep freezer (-70C)
for longer storage (back up sample for future testing should be kept at -70C)
Sample transport: Absorbent cotton, tissue paper, waste newspaper for wrapping
primary container. Secondary container to hold primary container i.e. bigger tube or
sealed plastic bag. Insulated ice box with icepack, sample proforma fastened onto the
secondary container
Sample Handling: In BSL 3 Biosafety or BSL2+ facility with BSL 3 precautions with
Class II BSC
Sample Testing: Real Time PCR test, by Real Time PCR machine using validated
reagent accessories and protocol as per CDC/WHO guidelines/testing protocol and
subsequent amendments published from time to time
Reporting of Results: Standardised uniform reporting proforma, PC with internet
facilities, Fax machine

ANNEXURE B
Important points to consider in the design and practices of Biosafety levels 2 and 3
Points to consider in BSL2 lab














Laboratory doors to be self-closing
Laboratories to have a sink for handwashing that is located near the exit door
Laboratories to be designed so that they can be easily cleaned and thoroughly disinfected
(e.g. surfaces are smooth and free of cracks or crevices) and free of any carpets or rugs
Materials used in laboratory fixtures and furniture designed for easy cleaning and
disinfection, impervious to water, and resistant to solvents
All chairs used for laboratory work constructed or covered with a nonporous material
that can be easily cleaned and decontaminated with appropriate disinfectant
Vacuum lines associated with biohazardous procedures protected with liquid
disinfectant traps and assessed and replaced at a frequency appropriate to usage in the
laboratory
If laboratory windows are capable of being opened to the exterior, they should be fitted
with screens
All biological safety cabinets should be located away from doors and windows that can
be opened, heavily travelled laboratory areas, fans, room air supply louvers, and other
possible airflow disruptions
Eyewash stations installed within each lab and maintained e.g. flushed and function
checked weekly
All laboratories should be supported by ventilation systems that provide an inward flow
of air without recirculation to spaces outside of each laboratory
If regulated medical waste is autoclaved on site, all required permits in place and have
all autoclave units and cycles properly validated and verified on an ongoing basis with
challenge testing using chemical and/or biological indicators

Points to consider in BSL3 lab:
 Laboratory access to be restricted
 Laboratory to be separated from areas that are open to unrestricted traffic flow within
the building
 Access to the laboratory through an anteroom with two self-closing doors
 Laboratory to have a sink for handwashing which is hands-free or automatically operated
and located near the exit door
 If segregated into different laboratories, a sink for handwashing in each zone as
determined by risk assessment (i.e. points at which inner gloves might need to be
removed and replaced).
 Laboratory (including floors, walls, and ceilings) designed so it can be easily cleaned and
thoroughly disinfected (e.g. surfaces are smooth and free of cracks or crevices) and free
of any carpets or rugs



























Floors should be slip resistant, impervious to liquids, and resistant to chemicals
All seams of floors, walls, and ceilings are to be sealed to facilitate decontamination
All laboratory windows are to be sealed
All penetrations (e.g. spaces around doors and ventilation ducts) capable of being sealed
to facilitate gaseous or vapour phase decontamination of the lab if that method of
decontamination is appropriate based on risk assessment should be identified for
sealing.
Materials used in laboratory fixtures and furniture (including chairs) designed for easy
cleaning and disinfection, impervious to water, and resistant to solvents
Eyewash stations installed within the lab and maintained (e.g., flushed and function
checked weekly)
Biological safety cabinets are to be located away from doors, heavily travelled laboratory
areas, room air supply louvers, and other possible airflow disruptions
All vacuum lines protected with HEPA filters or their equivalent and assessed and
replaced at a frequency appropriate to usage in the laboratory
All equipment that may produce infectious aerosols should be contained in primary
barrier devices that exhaust air through HEPA filtration or other equivalent technology
before being discharged to the laboratory
HEPA filters associated with primary barrier devices tested or replaced at least annually
Single-pass air (i.e. 100% air supplied and exhausted without recirculation) to be
provided
Lab to have a ducted air ventilation system that provides sustained directional airflow by
drawing air into the laboratory from “clean” areas toward “potentially contaminated”
areas
Air ventilation system to be designed and initially verified by a qualified individual such
that under failure conditions, there is no reversal of air which originates within the BSL3 that travels all of the way outside the containment boundary (note: the BSL-3 anteroom
is considered to be within the containment boundary).
A visual monitoring device to be provided at the laboratory entry which confirms
directional airflow
The lab should have local visual/audible alarms to notify personnel of airflow disruption
The laboratory building exhaust air HEPA filtered or dispersed away from occupied areas
and from building air intake locations
Building HEPA filter housings have gas-tight isolation dampers and decontamination
ports, or bag-in/bag-out capability with appropriate decontamination procedures
The HEPA filter housing allow for leak testing of each filter and assembly
The HEPA filters and housing certified at least annually
A method (e.g. autoclaving, chemical disinfection, etc.) For decontaminating all BSL-3
laboratory waste available within the laboratory or facility
There should be a protocol in place to assure that autoclaved waste is not removed from
the laboratory until the successful run is verified with a biological indicator









Any required permits to be in place for BSL-3 autoclaves and have all autoclave units and
cycles been properly validated and verified on an ongoing basis with challenge testing
using chemical and/or biological indicators
The facility designed appropriately to accommodate required procedures, based on risk
assessment, for decontaminating large pieces of equipment before removal from the
laboratory
All necessary facility enhancement (e.g. shower-out capabilities, HEPA filtration of
laboratory exhaust air, access control devices, etc.) For environmental and personal
protection been considered and integrated into the facility design based on risk
assessment
The BSL-3 facility design, operational parameters, and procedures verified by qualified
individuals and documented prior to operation and at least annually thereafter for
testing and performance of BSL-3 ventilation systems.

ANNEXURE C
GOOD LAB PRACTICES IN A PCR LAB

Contamination can be a PCR amplicon spill (post PCR) or a Target template (sample
processing and extraction) which can contaminate reagents, equipment and bench spaces.
In order to prevent such contamination the following practices should be adopted:
Handling reagents













Briefly centrifuge reagent tubes before opening to avoid the generation of aerosols.
Aliquot reagents to avoid multiple freeze-thaws and the contamination of master
stocks.
Clearly label and date all reagent and reaction tubes and maintain logs of reagent lot
and batch numbers used in all experiments.
Pipette all reagents and samples using filter tips. Prior to purchase, it is advisable to
confirm with the manufacturer that the filter tips fit the brand of pipette to be used.
The 10% sodium hypochlorite solution must be made up fresh daily. When used for
decontamination, a minimum contact time of 10 minutes should be adhered to.
Alternatively, commercially available products that are validated as DNA-destroying
surface decontaminants can be used if local safety recommendations do not allow
the use of sodium hypochlorite or if sodium hypochlorite is not suitable for
decontaminating the metallic parts of equipment.
Ideally, staff should abide by the unidirectional work flow ethos and not go from dirty
areas back to clean areas on the same day. However, there may be occasions when
this is unavoidable. When such occasion arises, personnel must take care to
thoroughly wash hands, change gloves, use the designated lab coat and not
introduce any equipment they will want to take out of the room again, such as lab
books. Such control measures should be emphasized in staff training on molecular
methods.
After use, bench spaces should be cleaned with 10% sodium hypochlorite (followed
by sterile water to remove residual bleach), 70% ethanol, or a validated commercially
available DNA-destroying decontaminant. Ideally, ultra-violet (UV) lamps should be
fitted to enable decontamination by irradiation. However, the use of UV lamps
should be restricted to closed working areas, e.g. safety cabinets, in order to limit the
laboratory staff’s UV exposure. Please abide by manufacturer instructions for UV
lamp care, ventilation and cleaning in order to ensure that lamps remain effective.
If using 70% ethanol instead of sodium hypochlorite, irradiation with UV light will be
needed to complete the decontamination.



Do not clean the vortex and centrifuge with sodium hypochlorite; instead, wipe down
with 70% ethanol and expose to UV light, or use a commercial DNA-destroying
decontaminant. For spills, check with the manufacturer for further cleaning advice.
 If manufacturer instructions permit it, pipettes should be routinely sterilized by
autoclave. If pipettes cannot be autoclaved, it should suffice to clean them with 10%
sodium hypochlorite (followed by a thorough wipe down with sterile water) or with
a commercial DNA-destroying decontaminant followed by UV exposure.
 Cleaning with high-percentage sodium hypochlorite may eventually damage pipette
plastics and metals if done on a regular basis; check recommendations from the
manufacturer first.
 All equipment needs to be calibrated regularly according to the manufacturerrecommended schedule. A designated person should be in charge of ensuring that
the calibration schedule is adhered to, detailed logs are maintained, and service
labels are clearly displayed on equipment.
Use and cleaning advice for the designated molecular space
1. Reagent aliquoting / mastermix preparation area








This should be the cleanest of all spaces used for the preparation of molecular
experiments and should ideally be a designated laminar flow cabinet equipped
with a UV light.
Samples, extracted nucleic acid and amplified PCR products must not be handled
in this area.
Amplification reagents should be kept in a freezer (or refrigerator, as per
manufacturer recommendations) in the same designated space, ideally next to
the laminar flow cabinet.
Gloves should be changed each time upon entering the pre-PCR area or laminar
flow cabinet.
Laminar flow cabinet should be cleaned before and after use as follows: Wipe
down all items in the cabinet, e.g. pipettes, tip boxes, vortex, centrifuge, tube
racks, pens, etc. with 70% ethanol or a commercial DNA-destroying
decontaminant, and allow to dry. In the case of a closed working area, e.g. a
laminar flow cabinet, expose the hood to UV light for 30 minutes.

NOTE:
o Do not expose reagents to UV light; only move them into the cabinet once it is clean.
o If performing reverse transcription PCR, it may also be helpful to wipe down surfaces
and equipment with a solution that breaks down RNases on contact. This may help
to avoid false-negative results from enzyme degradation of RNA.
o After decontamination and before preparing the mastermix, gloves should be
changed once more, and then the cabinet is ready to use.

2. Nucleic acid extraction/template addition area







Nucleic acid must be extracted and handled in designated area only using a separate
set of pipettes, filter tips, tube racks, fresh gloves, lab coats and other equipment.
This area may also be used for the addition of template, controls and trend lines to
the mastermix tubes or plates. To avoid contamination of the extracted nucleic acid
samples that are being analysed, it is recommended to change gloves prior to
handling positive controls or standards and to use a separate set of pipettes.
PCR reagents and amplified products must not be pipetted in this area.
Samples should be stored in designated fridges or freezers in the same area.
The sample workspace should be cleaned in the same way as the mastermix space.

3. Area for Amplification and handling of the amplified product





PCR reagents and extracted nucleic acid must not be handled in this area since the
risk of contamination is high.
This area should have a separate set of gloves, lab coats, plate and tube racks,
pipettes, filter tips, bins and other equipment.
Tubes must be centrifuged before opening.
The sample workspace should be cleaned in the same way as the mastermix space.

4. Area for Product analysis







This area should have separate sets of gloves, lab coats, plate and tube racks,
pipettes, filter tips, bins and other equipment.
No other reagents can be brought into this area, excluding loading dye, molecular
marker and agarose gel, and buffer components.
The sample workspace should be cleaned in the same way as the mastermix space.
Ideally, above mentioned first two areas should not be entered on the same day if
work has already been performed in the above mentioned 3rd area.
If this is completely unavoidable, ensure that hands are first washed thoroughly and
that specific lab coats are worn in the rooms.
Lab books and paperwork must not be taken into the above mentioned first two
areas if they have been used in the above mentioned 3rd area; if necessary, take
duplicate print-outs of protocols/sample IDs, etc.

Annexure D
Hand washing procedure
Using Alcohol based hand rub

Using Soap and water

Annexure E
Donning and Doffing of PPE

Select appropriate PPE

Personal Protective Equipment (PPE) used with Standard Precautions:
Scenario
Always before and after
patient contact, and
after contaminated
environment
If direct contact with
blood and body fluids,
secretions, excretions,
mucous membranes,
non-intact skin
If there is risk of
splashes onto health
care worker’s body
If there is a risk of
splashes onto the body
and face

Hand
Hygiene
✓

Gloves

Gown

✓

✓

✓

✓

✓

✓

✓

✓

Medical
Mask

Eyewear

✓

✓

How to Don PPE
Step I






Identify hazards & Assess risk. Gather the necessary PPE
Plan where to put on and take off PPE (patients’ room, doorway or anteroom)
Take help of a mirror or colleague
Deal with the waste
Step 2

 Put on a gown.
 Fully cover torso from neck to knees, arms to end of wrists, and wrap around the
back
 Fasten in back of neck and waist(zip in case of a zipper at the back of the gown)
Step 3







Put on a mask
Secure the mask at the back of the neck and middle of the head
Fit the flexible band on the nose bridge
Snuggly fit the mask to face and below the chin
Perform a respirator seal check

Step 4

 Put on eye protection e.g. Visor, face shields, goggles
 Caps (if need be) should be put on after eye protection
Step 5

 Put on gloves(over the cuff)






How to Doff the PPE
Except for respirator, remove PPE at doorway or anteroom. Remove respirator after
leaving patient room and closing door
Avoid contamination of self, others & environment
Remove the most heavily contaminated items first
Perform hand hygiene in between the steps if hands become contaminated and
immediately after removing PPE

Step1*







Grasp outside of glove with opposite gloved hand and peel off,
Hold removed glove in gloved hand
Slide fingers of ungloved hand under remaining glove at wrist
Peel glove off over the first gloves
Discard gloves in waste container
Step 2

 Perform Hand Hygiene(Refer to Annexure D)

Step 3

 Remove cap(if worn)
 Remove eye protection from behind(handle by ear pieces or head band)
 Put eye protection in a separate container (designated receptacle) for reprocessing
or waste container

Step 4*







Remove gowns
Unfasten ties
Pull away from neck and shoulders, touching inside of gown only
Turn gown inside out
Fold or roll into a bundle and discard

Step 5
 Remove mask from behind
 Grasp bottom, then top ties or elastics and remove
 Discard in waste container

Step6
 Perform hand hygiene (refer to AnnexureD)

*[Note: Gowns and gloves can be removed in one step also as follows:
•
•

•

Grasp the gown in front and pull away from the body, so that the ties break, touching
outside of the gown only with gloved hands
Fold the gown inside out into a bundle while removing. While removing the gown,
peel off the gloves at the same time, only touching inside of the glove and gown with
bare hands.
Discard in waste container].

Perform a respirator seal check
Step 1
Cup the respirator in your hand with the nosepiece at your fingertips allowing the
headbands to hang freely below your hand
Step2
Position the respirator under your chin with the nosepiece up
Step3
Pull the top strap over head resting it high at the back of your head. Pull thebottom strap
over your head and position it around the neck below the ears
Step 4
Place fingers and both hands at the top of the metal nosepiece
Mould the nosepiece(using the two fingers of each hand) to the shape of your nose.
Pinching the nosepiece using one hand may result in less effective respirator performance
Step 5
Cover the front of the respirator with both hands, being careful not to disturb the position
of the respirator
Step5a) Positive seal check
Exhale sharply. A positive pressure inside the respirator means no leakage. If leakage is felt,
adjust the position and /or tension straps. Retest the seal
Repeat the steps until the respirator is secured properly
Step5b) Negative seal check
Inhale deeply. If no leakage, negative pressure will make respirator cling to your face.
Leakage will result in loss of negative pressure in the respirator due to air entering through
the gaps in the seal

Annexure F
Lab Reporting formats
A) Individual Patient Reporting format

Result of suspected case of Influenza (category C)
Name of the laboratory:
Contact details:

SNO

Lab.
No./
Sampl
e no.

`

Name
of the
Patient
/
CR NO.

Age
/
Sex

Date of
sample
collection

Address
/
Mob.
No.

Name
of
Hospit
al

Type
of
sampl
e

RESULT
Inf. A Inf
H3N2 B
Inf
A

Inf.
A
Pdm
.
H1N
1

othe
r

Symptoms

other

Inf B

Inf. A H3N2

Inf. A Pdm. H1N1

Inf. A

Type of sample

Name of Hospital

Comorbidities

Any other

Nasal catarrh

Sore throat

Cough

Fever

Oseltamivir taken (YES/NO)

Address/ Mob. No.

Date of sample collection

Age/ Sex

Name of the Patient / CR NO.

Lab. No./ Sample no.

SNO

B) Line List for Reporting by the laboratories

RESULT

Annexure G
Detection of Influenza Viruses
(Based on WHO/CDC protocol updated September 2016)
Note: primer/probe sets may undergo periodic modification
Primers
Sequences (5’ to 3’)
and
probes
details
Influenza Detection

Working
Conc.
pmole/u
l

Target (gene)

Referenc
e

InfA
Forward
InfA
Reverse
InfA
Probe
InfB
Forward
InfB
Reverse
InfB
Probe1
Pdm H1
Forward
Pdm H1
Reverse
Pdm H1
Probe
A/H3
Forward
A/H3
Reverse
A/H3
Probe
RnaseP
Forward
RnaseP
Reverse

GAC CRA TCC TGT CAC CTC TGA C

10

M gene

CDC
protocol

AGG GCA TTY TGG ACA AAK CGT CTA

10

FAM-TGC AGT CCT CGC TCA CTG
GGC ACG- MGBNFQ
TCC TCA AYT CAC TCT TCG AGC G

5

CGG TGC TCT TGA CCA AAT TGG

10

NED or VIC -CCA ATT CGA GCA GCT
GAA ACT GCG GTG-MGBNFQ
GTG CTA TAA ACA CCA GCC TCC
CATT
AGA YGG GAC ATT CCT CAA TCC TG

5

FAM-ATA CAT CCR ATC ACA ATT
GGR AAA TGT CCA AAMGBNFQ
AAG CAT TCC YAA TGA CAA ACC

5

ATT GCR CCR AAT ATG CCT CTA GT

10

VIC-CAG GAT CAC ATA TGG GSC CTG
TCC CAG-MGBNFQ
AGA TTT GGA CCT GCG AGC G

5

GAG CGG CTG TCT CCA CAA GT

10

10

10

NS gene

HA

10

10

10

HA

RNasP

RnaseP
VIC-TTC TGA CCT GAA GGC TCT GCG
Probe
CG- MGBNFQ
Type B Lineage differentiation

5

B HA
BHA188F
B HA
BHA270R
Type B
Victoria

AGA CCA GAG GGA AAC TAT GCC C

10

TCC GGA TGT AAC AGG TCT GAC TT

10

VICCAGACCAAAATGCACGGGGAAHATAC
C MGBNFQ
FAMCAGRCCAATGTGTGTGGGGAYCACAC
C MGBNFQ

5

Type B
Yamagat
a

Haemaglutini
n

WHO

5

The fluorophore FAM,NED,VIC can be used to set duplex real time PCR while in Singleplex PCR all
probe can be FAM labelled
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1. Virology of Influenza
Segmented and enveloped, spherical RNA virus

Taxonomy
Family

Orthomyxoviridae

Genus
Types
(based on Nucleo
Protein and M Capsid
Protien)

Influenza Virus
Type A

Sub Types or
Serotypes
(based on
hemagglutinin
(H) and the
neuraminidase(N)
18 H and 11 N
H1-18
N1-11

The subtypes based on the
combination of H and N
proteins:H1N1, H1N2,H2N2,
H3N1, H3N2,H3N8, H5N1,
H5N2,H5N3, H5N8,
H5N9,H7N1, H7N2,
H7N3,H9N2, H10N7
Infect multiple species;
Human, Avian, Swine, equine
etc.

1

Type B

Type C

No subtypes
2 lineages:
Victoria and
Yamgata

No subtypes

Infect
humans

Infect humans
and pigs

Undergoes mutation that can
take place within the genome
(Antigenic drift)/or re-assortment
among the genetic materials of
subtypes (Antigenic Shift)
resulting in a new virus.

Genetic
Plasticity

Public Health
Importance

Antigenic
variations
are
infrequent
but
Reassortants
are known

Antigenically
stable

Causes
Epidemics

Causes mild
respiratory
disease

Antigenic Drift is responsible for
new seasonal strains that makes
necessary surveillance to detect
these strains and to update
vaccine composition for new
seasonal influenza
vaccine(biannually)
Antigenic Shift may result in a
new virus easily transmissible
from man to man or which the
population has no immunity
:Results in Pandemics
.
Causes Pandemics
 Spanish Flu[A(H1N1)]
1918-19;
 Asian Flu[A(H2N2)]195759;
 Hong kong Flu
[A (H3N2)]
1968-68;
 “Swine Flu”
[A (H1N1)]
2009-10
Causes Epidemics, seasonal
Influenza outbreaks and sporadic
cases.
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Seasonal
Influenza

Does not Cause
epidemic

2.

Epidemiology of Seasonal Influenza (Seasonal Flu)
Agent
Presently circulating strains [A (H1N1)2009; Circulating
seasonal influenza A(H3N2) and Influenza B]

Agent Factors

Reservoir of
Infection

Humans

Source of
infection

Case or sub-clinical case

Communicability

3-5days from clinical onset in adults; Upto 7days
in young children
Peak viral shedding occurs on day1 of symptoms
(Preclinical shedding of virus during late
incubation cannot be ruled out).

Incubation
Period

1-2days

Age and sex

All ages ;incidence higher in extremes of ages
/both sex

High Risk

Children aged less than 5 years especially <2 years
of age, old age; Pregnant mothers, Health workers,
Co-morbid conditions (Lung disease, heart disease,
liver disease, kidney disease, blood disorders,
Diabetes); Immuno-compromised; long term steroid
therapy treatment.

Host Factors
Immunity

Seasonality

Environmental
Factors

Disease
Transmission

Overcrowding

No cross-immunity between different subtypes/strains.
Antibodies appear in 7days after an attack; reach
maximum Level in 2weeks; drops to pre-infection
level in 8-12months
India usually witnesses two peaks
 Jan- Mar
 Post monsoon Season (Aug – Oct)
However, it may vary from State to State
Mostly affect urban and peri-urban areas.
Rural areas are not spared

Closed
populations

High attack rates may be witnessed in Army
Barracks, College hostels, Schools, religious
congregation or gatherings. Residential hostels of
schools, aircrafts, ships etc.

Airborne
Contact

Droplets from infected human beings;
Direct contact/contact with fomites
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Check list for labs for initiation of Influenza testing
Infrastructure
1. Rooms
Sample receiving room
Sample processing
(BSL-2 lab with BSL -3 practices minimum)
RNA/DNA isolation
Pre PCR room
PCR room
2. Equipment
Biosafety cabinet (BSL-2)
Refrigerator
Deep freezer -20C
Deep freezer (-70C)
Real Time PCR System
Vortex Mixer
Table top centrifuge to hold 1.5ml centrifuge tubes rotor (Speed up to 14000rpm)
Dry Heat Bath to hold 1.5 ml centrifuge tubes blocks .(Temperature range up to 100C)
Cool boxes (mini cooler) -4C and -20C to hold 1.5ml tubes.
Micropipettes (3sets: separate set to be used for RNS isolation, PCR reaction mix and
template addition)
0.5µl to 10µl
2µl to 20µl
10µl to 100µl
20µl to 200µl
100µl to 1000µl
Autoclave for decontamination
Water purifier system
3. Plastic ware
1.5ml centrifuge tubes
0.2ml or 0.1ml (as per the PCR system requirement) optical 8 tube strips
Optical 8-cap strips
Racks for holding 0.2ml PCR tubes
Racks for holding 1.5ml centrifuge tubes
Disposable micro filter tips compatible to micropipettes i.e. small tips (0.5µl to 10µl), Yellow
tips (10µl to 200µl) and blue tips(100µl to 1000µl)
Powder free nitrile gloves
Storage boxes to hold 1.5ml tubes
Cryovials ( Sample storage) 1.8 ml
Label for vials

4. Reagents
Viral Transport Medium(VTM)
Throat Swabs (Dacron tip)
RNA isolation kits
Primers and Probes to detect all influenza viruses ( influenza A,B,A(H3N2),A(H1N1)pdm09,
Type B Yamagata, Type B Victoria and internal control RNP different gene targets (Influenza
A, Pandemic A, Pandemic H1 and RNP in case of detection of Influenza a , Pandemic H1N1)
qRT-PCR kit
nucleic acid destroying agent
Ethanol
Isopropanol
5. Miscellaneous items
Hand Sanitizer
Glass marker
Wipes
Waste disposable bags and container system
Log books for equipment
Equipment health record
laboratory records books, SOPs
Color coded discarding bags
6. PPE
Gloves
Gown
Mask
 Triple layer
 N95
Shoe cover
Head Cover
Face shield/Eye cover
7. Vaccination (Influenza) of Staff
8. Health record of staff (Vaccination record)
9. Proficiency record of staff
10. Personnel trained in Molecular testing especially Real Time PCR

A) Individual Patient Reporting format
(Name of the reporting laboratory i.e. Dept of Microbiology, NCDC/Dr RMLH etc)
Result of suspected case of Influenza (Category C)

Lab. No. / Sample no. __________________________________________________________________
Name of the Patient ___________________________________________________________________
CR No. ______________________________________________________________________________
Age _________________________________Gender

Male/Female

Address ____________________________________________________________________________
_____________________________________________________________________________________
Mobile Number ______________________________________________________________________
Date of sample collection _______________________________________________________________
Name of the hospital __________________________________________________________________
Type of sample _______________________________________________________________________
Report No:______________________

Report Date:____/_____/___________

Result of q RT PCR test:
Inf A
Target
gene

Inf A Pdm H1
Target gene

Inf A H3
Target gene

Inf B
Target
gene

Other

Interpretation of the test
(Seasonal Inf A H3/ Seasonal
InfA Pdm H1N1/ Untypable
Influenza/ Invalid
test)Positive/Negative

Signature &Seal of the doctor

Influenza Associated Death Summary Form
(Proforma to be filled up for all type of Influenza confirmed patients who have died)

I. Reported by:
Name of the hospital with address:
II. Patient Identification Data:
1. Name:_________________________________
2. Date of Birth (dd/mm/yy)

----/----/----

3. Sex

Female

Male

If Female, was the patient pregnant?
Unknown

Age (in yrs): - -

Yes (weeks pregnant) ____No

4. Residential status: Urban
Rural, specify address with contact
telephone no. (Mobile preferred) of family member
III. Clinical Data (Please tick one or more than one symptoms/ailments the
patient had)
1. Signs and symptoms with date of onset (dd/mm/yy) : ----/----/---Duration (in days)

Duration (in days)

Mild fever

High grade fever

Cough

Breathlessness

Headache& bodyache

Chest pain

Running of nose

Fall in blood pressure

Sore throat

Sputum with blood

Vomiting

Any other, specify

Diarrhoea
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2. Did the patient had any high risk illness / predisposing condition
i) Cortisone therapy + Yes

No

Unknown

Immunosuppressive therapy
ii) HIV +ve only

Yes

No

Unknown

iii) AIDS

Yes

No

Unknown

iv) Diabetes mellitus

Yes

Controlled

Uncontrolled

No

Unknown

v) Chronic Lung disease (specify with duration) __________________________
vi) Chronic Heart disease (specify with duration) _________________________
vii) Chronic Kidney disease (specify with duration) ________________________
viii) Chronic Liver disease (specify with duration) _________________________
ix) Cancer (specify with duration) _____________________________________
x) Blood disorders (specify with duration)_______________________________
xi) Neurological disorders (specify with duration)__________________________
xii) Any other (specify with duration) ___________________________________
3. Diagnostic Findings (clinical) :
3.1. General tests:
Did the patient have any of the following tests?
Chest X – ray

If yes,

Normal

Abnormal

Unknown

Chest CT scan

If yes,

Normal

Abnormal

Unknown

If chest X – ray or chest CT scan result abnormal:
Was there evidence of pneumonia?
Yes

No

Unknown

3.2. Influenza testing:
Date of collection of sample: ___//___//___
Date of declaration of result: ___//___//___
Name of the lab which conducted test:
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Result:
4. Treatment details:
4.1. Previous treatment history
I. Oseltamivir with duration
II. Treatment for other symptoms
III. Name of the Hospitals/health facilities/private practitioner where
treatment taken with dates
4.2. Treatment given in the hospital where patient died
I. Date of admission:____//__//__
II. Date of death: :____//__//____
III. Cause of Death:

Disease or condition directly leading to
death:
Antecedent causes:
(Morbid conditions, if any, giving rise to
the above cause)
Other significant conditions:
(Contributing to death, but not related
to the disease or condition causing it)
IV. Did the patient receive Oseltamivir?
a. If yes, complete table below:
Drug
Oseltamivir

Date initiated

Date discontinued

Dosage (if, known)

Zanamivir
V. Treatment for complications (details)
VI. Did the patient require mechanical ventilation?
Unknown

Yes

No

(Signature of Treating Doctor / Medical Superintendent)
Date: ………………………….
Note: Each suspected/confirmed death due to seasonal influenza should be
investigated with this format. Death audit report to be submitted by District
Surveillance Unit to the State Surveillance Unit for appropriate public health actions.
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