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Message

| am happy to see that the first volume of report on Sentinel
Surveillance has been published by the Department of Health and
Family Welfare. The Department is taking various measures to contain
the epidemic since the WHO declared COVID 19 as an emergency.

It is an established practice in the medical science to do prevalence and incidence
studies of any diseases. As the epidemic was growing and seeing the vulnerability of our
state, as sizeable population is abroad and other parts of the country, the department at
the outset has formulated the strategy of sentinel surveillance and submitted the
proposal to ICMR. However, because of lack of ICMR validated Antibody test kits, it got
delayed for a few days. The Department took a decision to go ahead with the sentinel
surveillance by using RT PCR test to see whether there are wide spread of infection in
the community so as to take appropriate actions well in time.

The report published by the department of the four rounds of the surveillance will
give information to all regarding the present status in Kerala as most of the cases are
imported cases and their contacts and that there is no community transmission.

| appreciate the works done by the teams and wishing all the success to
everybody's efforts in containing the COVID 19 epidemic.

K K Shailaja Teacher
Minister for Health & Family Welfare
Social Justice

Women and Child Development






1. Background

WHO has declared COVID-19 as a pandemic. Kerala had reported the first case in
India on January 30" 2020. With proper identification of individuals with risk, rigorous
contact tracing, ensuring good quality home isolation, testing all eligible individuals and
providing high quality care to COVID cases, Kerala state had managed to contain the
COVID -19 epidemic till date.

Since January various structures had been put in place for the control of COVID.
One of the strong pillars was the setting of laboratories capable of diagnosing COVID-
19. Since then the capacity of the laboratories has increased considerably with 16 labs in
the state approved by ICMR for RT PCR testing with a per day capacity over 3500.
Kerala had performed nearly 700 tests/ million population till date. Despite high number
of tests, percentage of positivity (No of positive tests / Total Tests performed) is coming
down in Kerala. In the week starting on 22" March, ONE positive test result was obtained
per 20 tests performed, whereas in the week starting with 12" April, to get one positive
test, the state had to test 220 eligible samples. Kerala continued to have cases mostly
from travelers returning from foreign countries and other states, followed by their
contacts. 70% of the confirmed cases in Kerala had a clear history of international travel.

The Department of Health and Family Welfare has been taking all initiatives based
on scientific knowledge available regarding COVID19. The department has
strengthened the response by rigorously following evidence-based practices and
decided to set up a sentinel surveillance system with an objective to look for any
evidence of community transmission in the state. The sentinel surveillance designed to
collectand test 900 samples per week from non-COVID suspects from selected Villages
in all districts from all over the state. Since Antibody tests were not available, the process
was initiated with RT PCR test.



The objective of this book is
> To explain the process followed to conceptualize the surveillance and its
execution
> To study outbreak of cases and evidence regarding community outbreak
and make information available to experts and people
» Totake evidence-based interventions to control epidemic

2. Strategy and Methods

The strategy applied is a sentinel surveillance with a risk stratified approach. In order
to address the question of community transmission, the population had to be risk
stratified based on their chance of acquiring the infection including their setting. These
individuals were identified and samples taken from them and tested.

The population was stratified according to the following.
Group 1- Patients in the general population with Acute Respiratory Infection (ARI)
butNOT a COVID suspect.
Group 2- Health Care Workers in Non-COVID settings
Group 3-Persons with high social exposure;

These persons were further categorized into the following; Food delivery persons,
Community Volunteers for COVID, Police personnel in enforcement of lockdown,
provisions shop vendors ration shop, wholesale fruits or vegetable vendors.

Group 4- Category ACOVID -19 Suspects
This category of persons are those COVID suspects having sore throat or cough or
rhinitis or diarrhoea and does not require testing unless there is a change in their
category.

Group 5- Guest workers. Generally, are those persons from other states who have

come to Kerala for the purpose of labor.
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Table 1: Description of Samples from each group intended to be collected
at state level

Group Description Setting S Samples/
status week
Patients in general
population with Acute | Non- COVID
1 Respiratory Infection | opital Symptomatic 200
(ARI) but NOT a
COVID suspect
Health Care Workers | Non- COVID Symptomatic* or
2 in Non-COVID settings | Hospital Asymptomatic 200
Persons with high
social exposure;
Food delivery persons /
Community Volunteers Symptomatic* or
3 for COVID /Police Community : 200
personnel/ Provisions Asymptomatic
shop vendors / Ration
Shop/ wholesale fruits
or vegetable vendors
4 Category A Community Symptomatic 150
COVID -19 Suspects
Symptomatic* or
5 Guest workers Community 150

Asymptomatic

Symptomatic persons (respiratory) were preferred over asymptomatic while collecting
samples. Samples were collected within 7 days of onset of symptoms from symptomatic

persons.

District wise split up for the number of samples in each category was fixed proportionate to
COVID-19 cases/1000 population in each district.
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Table.2. District Wise Split up of Number of samples planned to be
collected for surveillance / week

Group1 | Group2 | Group3 | Group4 | Group 5
Alapuzha 5 5 5 5 0
Ernakulam 10 10 10 10 30
Idukki 5 5 5 5 0
Kannur 30 30 30 20 10
Kasaragod 50 50 50 50 10
Kollam 10 10 10 5 10
Kottayam 10 10 10 5 10
Kozhikode 10 10 10 10 20
Malappuram 10 10 10 10 10
Palakkad 10 10 10 5 10
Pathanamthitta 10 10 10 10 0
Thrissur 10 10 10 5 10
Trivandrum 10 10 10 10 30
Wayanad 5 5 5 5 0
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Local Self Government areas from where samples need to be collected every week
was selected based on the following criteria

5

%

LSGs reported maximum COVID-19 cases in last two weeks (50%)
LSGs with high number of primary contacts (20%)

LSGs with high proportion of elderly & COVID 19 active cases (10%)
LSGs with active cases in the past (10%)

LSGs with no active cases & High proportion of elderly (10%)

X3

S

X3

S

3

%

X3

S

Sample size and nature of samples were pre-fixed for every LSG so as to achieve
the desired sample size. The LSGs were reselected after two weeks.

Sample Collection Team: The DSO constituted a sample collection team
consisting of Medical Officer (1), Nurse/Laboratory technician (1) and Driver (1) for the
process of sample collection. The team had been provided mobility support and PPE kits
for the purpose of sample collection by the DSO. The route map for each day's sampling
site have been identified and visited accordingly. Prior intimation was provided to the
sampling sites.

Sample collection & Transportation: Nasal/ Oropharyngeal swabs were
collected from the subjects in each group and sent for testing using RT-PCR in the
designated laboratory. All infection prevention measures including PPE was ensured.
The samples were collected as per the existing guidelines. The samples collected in
Viral Transport Media (VTM), packed separately as “surveillance samples” and
transported to the designated laboratory in the cold chain.

The team collected the person's/patient details as per the surveillance form. The
surveillance form used is given in annexure-1. For Group 4 needs both routine SRF and
Surveillance Form were filled.

Training to the District Surveillance Team

All district Surveillance teams were trained through an online platform regarding
sentinel surveillance with a presentation and discussion which lasted for 2 hours.
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Systems were put in place to timely clarify doubts from the field and ensure timely
recording and reporting.

Functions of Laboratories

A total of 14 Laboratories approved by ICMR were selected for the purpose of the
surveillance samples testing. The Lab in charge was briefed about the process and the
samples were distributed depending upon the capacity of the laboratory to process the
samples. The samples were received at the laboratory and standard operating
procedures for processing the samples were followed.

Reporting of labs

The Laboratories were provided with an online platform for the real time reporting of
results so that action can be taken at the field level. The Laboratories entered all the
details of the sample received including the test result.

Epidemiological Analysis

Whenever a positive case is obtained, detailed epidemiological investigation was
undertaken by special teams. Epidemiological samples were collected as 25 per week
from the neighborhood areas where a positive sample were obtained for consecutive
two weeks. Further decisions were taken based on the investigation and results of
epidemiological samples.
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Fig 1. Summary of Sentinel Surveillance Process
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Results

Total samples received for Sentinel Surveillance in first four weeks is 4414

Table 3: Demographic Characteristics of the people from where samples

collected (N= 4414)

Characteristics Categories Number Percentage
Age Group
<5 years 23 0.5 %
6-15 years 52 1.2 %
16-25 years 389 8.8 %
26-35 years 1113 25.2 %
36-45 years 1246 28.2 %
46-55 years 1099 24.9 %
56-65 years 292 6.6 %
>= 65 years 199 4.5 %
Gender Male 1519 34.4%
Female 2895 65.6%
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Table 4: Persons from whom Samples tested based on Surveillance Groups

Numbers Numbers Actually
Groups
P Planned Collected
Patients in general population with
Acute Respiratory Infection (ARI) 800 753
but NOT a COVID suspect
Health Care Workers in Non-COVID
settings 800 1252
Persons with high social exposure;
Food delivery persons / Community
Volunteers for QQVID /Police 800 1445
personnel/ Provisions shop vendors /
Ration Shop/ wholesale fruits or
vegetable vendors
Category A COVID -19 Suspects 600 296
Guest workers 600 668
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Fig 2: Distribution of Persons from whom samples were collected based on
Symptoms (N=4414)
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Table 5: Summary of sentinel surveillance

Week 1 Week 2

Total samples received 747 1210

Rejected samples 10 4

Total samples tested

Positive

Negative

Indeterminate 10 5 0 0 15

Out of 4400 samples tested, 4 samples were tested positive (0.09%).

Fig 3. Graphical Representation of Positivity in sentinel surveillance samples

Week2 Week3

B Negative M Positive
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Fig 4. Summary of Sentinel Surveillance Results

Positive 4(0.09%)

Negative 4382
(99.9%)

Positive Cases identified from sentinel surveillance were as follows
1.Group- 3, a community volunteer from Chathanoor Panchayat, Kollam district.

2. Group 1- Patient in general population with Acute Respiratory Infection (ARI)
but NOT a COVID suspect from Munnar Panchayat, Idukki district

3. Group-3, a person with high social exposure belonging to Vandenmedu
Panchayat, |dukki District

4. Group 3- community volunteer from Kalluvathukkal Panchayat, Kollam district.
Epidemiological Analysis

Case 1- Health care worker from non COVID setting Staying in Ward 17 of
Chathannur Grama Panchayath was tested who was monitoring of persons on home
quarantine. During that period the patient had OP duty in FHC Chathannur once in a
month (11.03.2020 & 23.04.2020) as part of Aardram. No history of travel outside
Kollam District either for patient or family members. All Sources of infection were
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explored. Source of contraction might be from a staff of the FHC with history of travel to
an affected area. Adetailed reportis appended.

Case 2- Working at ESAF, Nilambur, was staying at ESAF guest house, Pattikadu.
Reached Idukki on 24.3.20 and was home quarantined from 25.3.20 — 8.4.20. Had
productive cough on 29.3.20 and C/o Fatigue, Headache and Visited CHC
Vandanmedu (without informing of quarantine). Cough persisted and fever, headache
and vomiting on 22.4.20, tested positive on 26.4.20 following swab collection on
24.4.20. Contact history with a returnee from Coimbatore, within the potential incubation
period.

Case 3-Bakery owner. Owing to the shop's location as the first bakery en route from
Cumbamettu, many inter-state vehicles as well as vehicles of distributors stop here for
refreshments. His close contacts are regular travelers to Tamil Nadu and their swab
results are pending.

Case 4: Thereportis awaited.
Epidemiological Samples

124 Epidemiological Samples were tested from all four panchayats. None of the
epidemiological samples were positive for COVID-19.
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Fig 5. Map showing Positive Cases Identified through Sentinel Surveillance
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Summary and Conclusions

e COVID positive patients identified through robust sentinel surveillance in first
four weeks after examining 4400 samples all over Kerala were 4 (0.09%).

e Epidemiological links could be established for all 4 confirmed cases. None of the
epidemiological samples turned positive.

® The results suggest that there is no evidence for community transmission at
presentin Kerala.

Future Plan

With the inflow of expatriates, the state has decided to further strengthen the
sentinel surveillance system which will also help in providing early warning signals and
epidemiological information about the next phase of the pandemic in the state. The
epidemiological gaps shall be filled by undertaking epidemiological studies on confirmed
cases identified through surveillance. RTPCR will be used for surveillance till ICMR
approved validated antibody test kits are available.
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Annexures
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Annexure 1: List of LSGs from where Sentinel Surveillance samples
were collected

District Name of LSG

Alapuzha (M)

Alappuzha Harippad
Mulakkuzha
Kalamasherry (M)

Ernakulam Maradu (M)

Cochin Corporation

Byssenvally
Arakkulam
Devikulam
Elappara

_ Vandiperiyar
Idukki Kanjikuzhy
Edavetti
Udumpanoor
Karunapuram

Vandanmedu
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District

Name of LSG

Kannur

Ulikkal

Kathiroor
Chokli

Payyannur

Paniyannoor
Thalasherry (M)
Kannur (C)
Koothuparambu (M)
Anjarakandi

Kolayad
Chittariparambu
Kottayam
Mokeri

Pattiyom
Panoor

Kollam

Kollam Corporation
Kalluvathukkal
Punalur M
Thrikkovilvattom
Chathanoor
Mynagapalli
Kulathupuzha
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District

Name of LSG

Kasaragod

Kumbala
Pallikkara
Muliyar
Ajarnur
Uduma
Puthugi
Kothambelur
Kodambelur
Kanjangad (M)
Kasaragod (M)
Chemmanad
Chengala
Mathur
Thrikarpur
Madikai

Kottayam

Vakathanam
Kottayam (M)
Thiruvarppu
Panachikkad

Ettumanoor (M)
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District

Name of LSG

Kottayam

Vakathanam
Aymanam
Vazhapalli
Vijayapuram

Thalayolaparambu

Kozhikode

Thiruvalliyoor
Azhiyoor

Kozhikode Corporation
Vadakara (M)
Omasherry

Malappuram

Manjeri (M)
Thirurangadi
Vengara
Kaladi

Palakkad

Ottappalam
Karakkurishi
Puthupariyaram
Alathur

Kuzhalmannom
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District

Name of LSG

Pathanamthitta

Vadasherrikkara
Omalloor
Ranni Pazhavangadi

Aranmula

Thrissur

Thrissur Corporation
Mathilakam
Mattathoor

Thiruvananthapuram

Malayinkeezhu

Vellanadu

Thiruvananthapuram
Corporation

Neyyathikara (M)

Wayanad

Mullamkolli
Poothadi
Kaniyampatta
Mananthavadi (M)
Sulthan Batheri (M)
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Annexure 2: Report of investigation of case of P14 _Kollam
Disclaimer

Certain hypothesis/ findings require more verification like the conduct of antibody
testing and hence this report will be subject to alterations.

The participants and patients in the report have been anonymised and portrayed as
letters to maintain confidentiality. The investigators have no intentions to dishonour the
personality of individuals

The team do not intend to produce any harm to the individuals mentioned and the
information shared is for control of the situation

Abbreviations
rRTPCR —real time Reverse transcriptase PCR
DMO - District Medical Officer
DSO - District Surveillance Officer
MO — Medical Officer
JPHN —Junior Public health nurse
DCR —District Control room
FHC — Family Health Centre. In this report the FHC referred to is FHC Chathannoor
GMCK - Government Medical College, Kollam
DH — District hospital, Kollam
HOD — Head of department
RMO - Resident Medical officer
ARMO -Assistant Resident Medical officer
HCW —Health Care Worker
HH —Household
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Pseudonymisations
P14 —Patientwhose case is being investigated
S1,S2, S3-Proposed possible sources

T1, T2, T3, T4, TS5 — Cases who received infection through transmission from the
proposed case

Acknowledgements
Principal Secretary Health and Family Welfare
District Collector, Kollam
State PEID Cell
MO and other staff FHC
Supporting staffat GMCK, DCR and DMO office
Mr.AchuA. L., University of Kerala
Mostimportant— Our affected patients

The Investigating TEAM

GMCK - Principal, Superintendent, HOD and other faculty of Community Medicine,
HOD Microbiology , Nodal Officer, RMO, ARMO, PRO

District Control Room —-DMO, DSO, DPM and other staffat DCR
Scientists at RGCB
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Executive Summary

An ASHA worker from FHC Chathanoor was detected to have COVID 19,
through sentinel surveillance. She was admitted to GMC Kollam on 25-04-2020. This
ASHA worker had attended OP clinic duty at FHC Chathannoor on 11.04.2020.
Subsequently another child who gave a history of going to the outpatient department on
10.04.2020., with history of fever came to GMCK.This child was also detected to have
COVID 19. Contact tracing of this ASHA worker resulted in identification of three other
COVID 19 positive cases. One was an attender, the second, a main centre JPHN and
the third was a local leader who had honoured the ASHA worker.

During investigation to identify source, all other household contacts, quarantined
people under the care of the centre, other staff of FHC and community contacts were
looked into and found to be negative for the disease at that time point. Since three of the
cases in the cluster were FHC staff, the child having history of gone to FHC and the
leader with link to FHC staff, FHC was thought as the source. Since the time points of
potential exposure of ASHA worker and child, who are not regularly present in the FHC,
it is unlikely that a visitor to the centre could be the source. So we suspected that a
regular staff of the FHC could have been the source. Telephonic interviews and
conversations with key stakeholders helped us to identify one staff with a history of
travel to Jodhpur AIMS, where cases of COVID 19 were reported at that time. He had
travelled via Mumbai and Delhi and returned to the FHC soon after his return on
10.04.2020, without being quarantined. Considering the incubation period and other
transmission dynamics it is possible that this could be the source of infection. However,
his sample has tested negative for RTPCR which is expected. An antibody testing would
help confirm this possibility which was not done due to non-availability.

Five cases of COVID 19 have been identified as a cluster, four of which would not have
been picked without sentinel surveillance. All these four were asymptomatic. Using the
SEIR model, we have tried to project the burden that could have been picked up by the
surveillance to be between 2 to 20%. We also project that around 6300 to 12000 cases
would have been aborted because of effective surveillance, quarantine and isolation. All
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the five cases were discharged by 2.05.2020.

We would like to suggest that peripheral health centres delivering primary care
be given more priority for infection prevention and control, in terms of crowd
management, appropriate use of PPE. OP services in primary health care settings and
monitoring of quarantine also could be done in such a way as to minimise the contact
through use of technology. Health care workers by way of their work culture and
dedication are the most likely people to divulge from preventive measures like social
distancing and quarantine, because of a conflicting psychology between social
responsibility to work and social commitment to prevent an infection. Effective
implementation among these personnel will require strict enforcement, monitoring and
supervision. Facilities for antibody testing would facilitate better understanding of the
sero-epidemology not only in this affected area but also in other parts of the state. It will
enable a better planning for the future.

1. Background

Sentinel surveillance in Kollam district was done as per order from government.
Health care worker from non COVID setting needed to be tested as per this guideline.
Hence an ASHA worker from Chathannor FHC was tested. P14 was tested with
rRTPCR accordingly. She was asymptomatic. The test was done on 23.04.2020.
Results came as positive on 25.04.2020. She was admitted in GMCK on the same day.
A letter form principal secretary was received to do a detailed epidemiological study of
the case (appendix 1) on 27.04,2020. The team work was already on to investigate the
case and manage the situation. Motivated by the letter, the investigation has been
conducted with more rigour into the methodology and the preliminary report is being
submitted.

2. Objectives
1. Toidentify the source of infectionto P14

2. To identify all possible cases of infections epidemiologically linked to P14 and
facilitate appropriate management so as to prevent further spread
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3. To identify the pattern and dynamics of transmission that has occurred in the
community

4. To provide support to the people in the area, those involved in the transmission
and consultative guidance to the team in managing the situation

3. Methods
3.1. In-depth interview & interactions over telephone with the following persons
1. P14
Medical Officer PHC Chathanoor
JPHN of P14
DPM Kollam
DSO Kollam
Laboratory experts (from NIV Alappuzha , HOD microbiology)

N o Ok wN

Interactions with other health staff in the FHC through telephone
conversations

3.2. Preparation of route map based on telephonic interview with P14 and her JPHN
3.3. Active surveillance / search for more cases

3.3.1. Preparation of line list of primary and secondary contacts was mainly
done at the district control room (DCR) in consultation with staff of FHC.
Asymptomatic high risk contacts of P14 including household contacts, the
staff of FHC, leaders in the area were traced. They were transported to
GMCK or DH and necessary sample collection was done. Samples were
transported to RGCB. rRTPCR tests on throat and nasopharyngeal swab
was done.

3.3.2. Line list of people in quarantine who had been allotted to P14 for
monitoring was identified. Telephone interview was done was done with
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involvement of FHC and DCR . Samples were collected if required at
GMCK or DH and tested at RGCB

3.3.3.0nline Questionnaire based screening in the area prepared based on

guidance from GMCK by FHC and DCR team,

4.Findings and discussion
4.1. Usual Routine of P14 during March 2020 & April 2020

Staying in Ward 17 of Chathannur Grama Panchayath

Involved in routine house visits in Ward 15 (499 houses & population of
1884) between 8:00 am and 11:00 am usually

Monitoring of persons on home quarantine due to travel from Corona Virus
affected areas

OP duty in FHC Chathannur once in a month (11.03.2020 & 23.04.2020)
as partof Aardram

No history of travel outside Kollam District either for her or family members

Family consists of husband (driver of pick-up Auto) , a son (college
student) and daughter (married and staying nearby)

Involves in Kudumbasree activities near her house

Route map has been prepared and disseminated. See figure 1
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Figure 1: Route map of P14
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4.2 Contacttracing

352 contacts were traced, 195 were Primary contacts including hospital staff been
categorised as high risk. Several samples have also been tested through sentinel
surveillance on weekly basis.

Table 1: Type of Contacts identified

Contact category | Number | Percent
Health Care

40 11.36
Worker
Household 102 28.98
Community 209 59.38
Co-traveller 1 0.28
Total 352 100

Table 2 : Samples tested
Samples Result

Tested positive 3

Tested negative | 219
Not tested 349
Total 352
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4.3. Source tracing

In order to find the source investigations were done on Home Quarantined persons
in Ward 15 during March & April 20, Family members of P14, family members of an
immediate neighbour, a 72 year old male with history of sudden death,
Quarantined people in Ward 17 of Chathannur Grama Panchayath and nearby
ward of Chirakkara Grama Panchayath. Among the members of a Chitty conducted
near her house. All these suspected sources were tested nd found to be negative.

A nine year old boy (later became P15) had come to OP of GMCK on 26.04.2020
with complaints of fever and sorethroat. This boy was the son of a pharmacist
working in GMCK. He was also taken to FHC Chathannoor for complaints of fever
on 10.04.2020. He was also tested and found positive.

We had two hypotheses in mind while looking for the source.
Hypothesis 1: Child (T3, later p15) being the source of infection to the FHC staff

Hypothesis 2: The origin could be at FHC and the child acquired another infection
different from the one for which the visit to the FHC was made.

There was a fever cluster in the child's family also. But later on we ruled out the first
hypothesis by answering the question” Was the child's fever persistent from April 10
th to this time? “The answer was that first episode of fever of the child subsided in
two days and the child had no problems till 26" April when fever developed and was
taken to hospital. Since these seemed to be two separate events we came to the
conclusion that this event could have occurred following an exposure from FHC
when the child went for care on 10" April. So we went with further investigation and
work up with the second hypothesis. The second hypothesis was made more
plausible with the result of the pharmacist being obtained as negative.

There was a history of a gulf returnee from Dubai, staying in the neighbourhood of
T3. There were children in his house who interacts with the child. This gulf returnee
had visited the house after his quarantine period was over. His sample has been
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sent for testing.

From among the contacts of P14, two other staff from the FHC including a JPHN (T2,
later P19) and an attender (T1, later P16) were found to be positive and admitted in
GMCK on 29.04.2020 and 30.04.2020 respectively. This reaffirmed our second
hypothesis . From in-depth interviews with the staff of FHC we understood that there
was one staff nurse (S1) who had gone to Jodhpur. S1 gave a history of travel to
Jodhpur, Rajasthan for an interview at AIIMS Jodhpur via Mumbai. Return journey
was from Delhi. There is no history of definite contact with positive patients.
Rajasthan had reported positive cases in early March, Jodhpur and AIMS Jodhpur.

4.3. Possible patterns of transmission

Five individuals have been identified as positive in the transmission chain. Three of
them are health care workers (T1, T2, T4), one is a child who visited the FHC for
fever (T3)and the oneis alocal leader (T5) See figure 2 for details

Figure 2: Possible Pattern 1
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Important dates Events

March 5 to March 10 S1 in travel and infected

March 10 S1 returns to work in FHC

Between March 14 and March 24 S1 diseased

Between March 14 and April 10 T1 and T2 infected

April 10 T3 exposed/infected

April 11 T4 exposed/infected

April 24 T5 exposed/ infected

April 25 T4 admitted

April 28 Last positivity in the series

April 29, 30 OthersT1, T2, T3, T5 admitted

April 29 T4 has two negative samples

April 30 T4 discharged

May 2 All the other 4 have two negative
samples

May 4 T1, T2, T3, TS discharged

P14 has become negative twice in a period of five days following admission. P14
has given the infection to T5 on 24" April. So probably P14 is in the third week after
getting exposed and infected. She has been active during the period of
communicability. So we expected more cases among contacts but such
transmission was not seen. She could be the third person to have acquired infection
from the FHC, fourth in the link, the possible order being T1, T2, T3and T4

Houses of four out of the five cases (except T2) are in the same panchayat. All the
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five cases have links to the FHC Chathanoor by way of workplace or visit (see figure
Figug‘e) 3: Location map of the cluster of cases

4.4. Other findings/ observations

4.4 1. The family of T3 involving T3, mother, sister and one cousin of T3, had a
cluster of fever with the three year old having developed.

4.4.2. Another one year old child with febrile seizure has reported and admitted
in GMCK from the area whose mother sister is an ASHA worker. She
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had symptoms of fever but has been tested negative. This child is
negative.

4.4.3. P14 has been a very active ASHA worker with commitment to her work.
She remembers all persons who have been allotted to her for quarantine

4.4.4. This cluster of cases of COVID 19 has emerged because of active
surveillance. The approach has been proactive. All cases identified were
asymptomatic. In this cluster, four cases were identified through the active
surveillance, This approach has been helpful to prevent several cases
which would result if the chain of transmission continued uninterrupted
without identification

4.4.6. Other than the child, nobody was symptomatic and all turned negative
very fast. All patients have only one positive report. This is something
unusual when compared to other positive patients admitted here. It could
be that the infections were very mild. The fact that there were no other
series of cases from this cluster, also points towards this.

4.4.7. From S1 one wave of infection might have resulted (T1, T2, T3, T4) and
there is only one transmission noted in the next wave (T5). From April 24 to
May 2™, there is maximum of three incubation periods possible , so it could
also be that S1 gave infection to T1, T2. Then T3 and T4 acquired and T5
acquired from T4.
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Using the SEIR model, the worst case scenario (see appendix 2 excel
sheet for details ) has been computed, with the firstinfected assumed to be
on 24-03-2020, 14 days after return of potential source. So by 25" April,
when we admitted the first case, there could be 234 people in the
community with illness. Out of this we have captured five, (2% of the
burden).
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The best case can be considered by retrospectively calculating from the
time to viral nucleic acid conversion rate. All 5 have recovered by 02- May -
20. Latest admission in the series is 30-April-20, with the last person
positive on 28-April-20. Suppose the next two days, the sample was
negative, we may take that all five recovered by 30-April -20; there would
be 24 with iliness and 8 recovered. So we have captured 20% (5/24) of the
burden. First case by this scenario would have occurred 10.04.2020

So effectively by surveillance we must have captured between two to
twenty percent of the burden. Eight to ninety eight percent of the burden is
hidden in the community, if the transmission is ongoing. By 21* of May we
would have witnessed the peak of the outbreak (figure 4). But we have not
got any other cases in the area, despite surveillance. So it is possible that
we have aborted the transmission by effective isolation of initial cases. If
this is true we have prevented 12000 cases in the best case and 6300
cases in the worst case. (see excel sheetin appendix for how this is arrived
at)

Figure 4: Applying the SEIR model for projected burden and burden averted
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4.4.6 Only one out of the five in the cluster has been symptomatic. So the
COVID that has occurred in this cluster seems to be of a less virulent
strain. Virulence and transmissibility inversely related, it is likely to be
more transmissible.

4.5. Strengths
Team work

Cooperation received from patients and bystanders despite their challenging
situation

4.6. Challenges

Since patients were isolated and hospital protocols restrict access for infection
prevention, personal interviews could not be done

Conducting telephone conversations and interviews in detail with patients when
they are expected to be in affected emotionally, was ethically challenging and
difficult

Range issues during telephonic interview in GMCK

5. Actions taken based on findings and after consultations and meeting of
relevant stakeholders

5.1. The staff of FHC have been quarantined. Initially functioning was continued with
substitute staff but with further cases being reported OP has been closed down

5.2. The FHC has been subjected to disinfection
5.3. GMCK general OP was also temporarily stopped for disinfection purpose

5.4. Additional wards have been opened up for COVID 19 patients. Other resources
for starting testing have been initiated. Construction work for the same is in progress
and human resource required are being deployed.

5.5. The area has been put underlockdown
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5.6. Another swab collection pointis being setup in the area opposite to the FHC

5.7. A call centre is also being set up close to the FHC in another building for
screening of persons through telephone and also consultations

5.8. Public notice is being planned for reporting of people with ILI/SARI/ travel
history for tele-screening and follow up action if required

5.9 Possible linkages through persons who attended OP are being explored

5.10. Possible linkages through family members/ contacts of staff of centre is being
explored further

5.11. 24 hour mike announcements in the area for maintaining social distance,
frequent hand hygiene and use of masks.

5.12. Daily reviews with collector and political leaders are in progress
5.13. Reports to the state are being submitted
6. Conclusions

6.1. There is a cluster of COVID 19 cases in Chathannoor area with 5
epidemiologically linked case involving three health workers, one child and a local
leader.

6.2. Source of infection is most probably through a staff of the FHC with history of
travel to an affected area.

6.3. Avery coordinated team work with a proactive approach has produced results in
terms of early case detection and containment.

6.4. Effective measures for control have been put in place. Adequate resources are
available in the area for management of the current situation

6.5. Among all health care settings, primary health care settings and the staff there
are most susceptible to acquiring infection with regard to their widespread
exposures and limitations of settings.
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6.6. Transmission to a bridge population has happened (those who have visited
health care settings/worked and are very active in public) but people in houses
(contacts of these positive patients) have not acquired the infection. It could be that
the viral load transmitted is not enough to create another wave of infection.

7.Suggestions

7.1. There are possibilities of such clustering in other parts of the state. So active
surveillance has to be strengthened for identification of asymptomatic transmission
and containment

7.2. When antibody tests are available after validation it could be done in P14, S1,
S2, for further understanding. This area is to be considered for community
screening using antibody test

7.3. Facility for viral culture also to be made available atleastin one centre in Kerala

7.4. Earlier experiences from other countries show that 50% of infection are hospital
acquired [R2]. This experience is true with SARS and MERS as well [R3]. Primary
health care settings are important areas of risk of transmission. Secondary and
tertiary settings are more equipped in this regard. So this event has to be viewed
considering the circumstances in the peripheral centres while deciding on action.
Instead of punitive actions, these centres need to be supported further since they
form a huge army in fighting the battle against COVID 19. The staff who have been
and will be affected are most likely to be the most sincere and committed among the
lot. So they need to be psychologically supported at their hour of trouble. At the
same time, adequate resources in terms of appropriate PPE have to be made
available at the peripheral health centres.

7.5. Field activities during the outbreak phase especially by voluntary workers like
ASHA and political leaders have to be kept to bare minimum. Use of social media to
be used more in this regard. Appropriate software for the same needs development
followed by training.

7.6. The work in the area may need to be supported with human resources from the
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state level or redeployment if situations get worse.

7.7. By way of work culture and circumstances, health care personnel are the most
likely people to divulge from preventive measures like social distancing and
quarantine. They are likely to suffer from a conflict of prioritising self and society over
their work, especially wherever there are staff shortages. Effective implementation
among these personnel will require strict enforcement, monitoring and supervision.

7.8. Circumstances that lead to exposure its measurement and prevention in all
levels of health care settings needs an operational research
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