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EXECUTIVE SUMMARY

On the date of 24 July 2017, the major national daily newspapers reported that there were
two death cases from unknown disease were found in the Morang district, Sundarharicha
Municipality 5, Foklan Tapu. According to news, the death cases were the 14-year-old male
child and 5-year-old female child. The common symptom of the disease was fever, coryza,
headache, drowsiness.

Addressing the outbreak, a descriptive study was conducted with the team of experts in
affected area to investigate and identify the etiological and epidemiological causes, how
this happens in the outbreak area for the period of July 2017 to December 2017. Verbal
Autopsy (VA) and Key in-depth guidelines were used to identify the major causes of febrile
illness. Verbal autopsy interview and Key in-depth interview was done and once the diagnosis
was confirmed the patient (134 patients, 37 household) was sent for the further full treatment
also. The leptospirosis to a human being is contracted through the contaminated urine of
infected domestic and wild animals. The disease is common in summer and rainy season.
Socioeconomic factors, environmental conditions, and geographical areas are the associated
with the risk factors of Leptospirosis. Leptospirosis is a widespread water-borne spirochetal
zoonotic disease caused by leptospires.

The analysis was done in SPSS Statistics 20 version. Descriptive and inferential statistics was
done to determine the association of major risk factors to the disease occurrence. Qualitative
data (VA and Kll) was analyzed manually. Ethical approval was obtained from ethical review
board at the NHRC (Reg. no. 382/2017) on expedited process according to the outbreak
investigation provision of national ethical guidelines.

Findings suggested that out of 83 blood samples 5 were antibody G and antibody M positive
for leptospira, 20% were exposed to respiratory illness and three participants below 9 years
have fA (HIN1) Pdmo9. Study suggested that large portion i.e. 49% were Igm positive, 375
were Igm negative where as 13% stayed equivocal. Total of 87% of participants were found
exposed to domestic animals including pets, 20% exposed to insects bites, 15% with closed
exposure with swine and 2.4% exposed to animal necropsy. Participants were found 8.4%
with receiving regular immunization vaccine, 1.2% received influenza vaccine and 1.2%
were on medications.

Research hence concluded that not just exposure to ill contributed to the risk of developing
iliness but also increases the risk of infection. Also, Leptospira was responsible agent for the
manifestation of an outbreak. Raising awareness of disease patterns and epidemiology of
incidence may enrich practices of prevention of leptospirosis. This research finding could
be used by concerned stakeholders in emergency and outbreak response to manage risk
factors at outbreak sites. This finding may be used for further to assessing the capacity of
outbreak response teams, to provide an evidence-based for planning and allocating outbreak
management and public health resources and the overall disease burden of leptospirosis.







BACKGROUND

About the Febrile illness

On the date of 24 July 2017, the major national daily newspaper reported that there were
two death cases from unknown disease were found in the Morang district, Sundarharicha
Municipality 5, Foklan Tapu. According to news, the death cases were the 14-year-old male
child and 5-year-old female child. The common symptom of the disease was fever, coryza,
headache, drowsiness.

In the phone call, District Public Health Officer (DPHO) Morang district, said besides
administering treatment to the sick people, the medical team was also conducting sample
collection and awareness programme from 25 July 2017. The information provided by the
Health Administrator of the Epidemiology and Disease Control Division (EDCD) said with
the collaboration of WHO and BPKIHS, screening program is going on. A team consisting
of a medical officer, public health researcher, and laboratory technologist was mobilized
to Foklan Tapu for the outbreak study.

The purpose of the febrile illness outbreak investigation is to identify the aetiological and
epidemiological causes, how this happens in the outbreak area. It also involves implementing
control measures to prevent additional illness and evaluating the impact of those control
measures to make sure that the problem has been adequately addressed.

Justification of febrile illness outbreak investigation process

Epidemiology and disease control division (EDCD) was collected the 7 serum sample from
Sundarharicha, ward no. 5, Foklan Tapu, Morang at NPHL for analysis of on 2074,/04/12.
Three different tests like Leptospirosis (rapid), Scrub Typhus (ELISA) and Dengue (rapid) test
was done. In Scrub typhus and Dengue laboratory test, the result was negative. Among the 7
serum sample for Leptospirosis, 2 samples was found to be IgM Reactive. (For detail annex 4)

About febrile iliness and Leptospirosis

The infectious sources of febrile illness remain poorly consider in many parts of the world in
this century. This is due to lack of human resources, medical facilities, and limited diagnostic
facilities. In Nepal, febrile illness is one of the main reasons for seeking medical attention in
rural areas, but there is limited information on the incidence of specific infections.

Leptospirosis has been reported as an emerging zoonosis and the widespread zoonotic
disease in the world(1). Leptospirosis is presumed to be the widespread zoonosis in the
Asia (2). The leptospirosis to a human being is contracted through the contaminated urine
of infected domestic and wild animals(1). The disease is common in summer and rainy
season(3). Socioeconomic factors, environmental conditions, and geographical areas are the
associated with the risk factors of Leptospirosis(4).Leptospirosis is a widespread water-borne
spirochetal zoonosis disease caused by leptospires.
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In the Asian region, leptospirosis is largely a water-borne disease. Till date, the frequency,
incidence, and prevalence of Leptospirosis have not been well demonstrated in Nepal.
Leptospirosis is known to be endemic and sometimes epidemic in India as well as demonstrated
in Bangladesh also, which occurred commonly in the urban and rural poor population (6,7).
Nepal being in similar tropical and geographical region, the country has also verified
Leptospirosis infection occasionally. Only, few studies have been carried out in this regard
and there was only few evidence of Leptospirosis in the country (6,8,9). This study has been
demonstrated evidence of Leptospirosis infection as one of the etiology of unknown febrile
ilinesses of Foklan Tapu of Morang district Nepal.
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OBJECTIVES

To establish existence and magnitude of the outbreak
To identify the possible source and mode of transmission

To detect the possible causes/risk factors/vehicles of transmission and

YV YV VYV V

To make recommendations to implement preventive and control measures

Case definition
Clinical case definition of unknown disease

Those people who were suffering from Fever, Corzya, Headache and Drowsiness from last
30 days.

Laboratory diagnosis

Blood, urine and sputum sample (Was follow the standard guidelines)

Case classifications:

Clinically confirmed: A case that meets the clinical case definition

Laboratory-confirmed: A case that meets the clinical case definition by laboratory

procedures
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METHODOLOGY

Study Design

A descriptive study was conducted Sundar Haraicha Munacipility ward no 5, Foklan Tapu of
Morang District. In this study all the people were included from the particular pocket area and
were screened for the febrile illness and after screening. Once the diagnosis was confirmed
the patient was sent for the further full treatment also.

Study Area

The study population was people residing in the Sundar Haraicha Munacipility ward no 5,
Foklan Tapu of Morang District. Those people who have met the above case definition were
selected. The investigation period was from July 2017 to December 2018.

Investigation Site

In the 37 households, only 160 populations were residing in the Sundar Haraicha Munacipility
ward no 5, Foklan Tapu of Morang District. In the screening and data collection time, we got
only 134 people.

Sample Size and Sample Population

A total number of 134 people who were suffering from Fever, Corzya, Headache and
Drowsiness from last 30 days were checked by medical doctor during the field visit. Among
them, 86 blood sample and 37 sputum samples were taken from the patients for the laboratory
analysis. The blood and sputum sample were collected and brought to the National Public
Health Laboratory, Kathmandu, for further microbiological analysis.

Two verbal autopsies were done among the household heads of decrease family. Five Key
in-depth interviews were taken from local community leader, local health service providers,
Medical officer of Koshi Zonal Hospital, District public health officer and Medical director of
WHO.

Data Collection Tools and Techniques

For quantitative data, semi- structured questionnaire was used to collect information from the
screened population. Similarly, laboratory transportation form taken from NPHL was used
for sample collection and appropriate transportation as well as to remove the duplication.
Interview was done before collecting the sample.

Verbal Autopsy (VA) and Key in-depth guidelines were also used to identify the major causes
of febrile illness. Verbal autopsy interview and Key in-depth interview was done.
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Process of data collection and screening camp

The team includes Medical officer (Koshi Zonal Hospital (KZH)), Medical Lab Technologist
(KZH and NPHL), Research team (NHRC), upon arrival to Sundar Haricha, reviewed the YDC
and health facility data. The secondary information like total number of household, affected
population and their distribution, geographical variations, ongoing services, efc. Together
with local health workers, Female Community Health Volunteers (FCHVs), newly elected local
leaders developed a field work plan.

The team organized health camps covering most affected areas of Foklan Tapu for 5 days.
Assessment of febrile illness (Leptospirosis illness, Influenza like lliness (ILI)) cases was done
using the standard case definition along with line listing of other patients. An index case was
discovered.

Collection of Blood Specimen:

Wholeblood was collected forleptospirosisexamination.
Serum was separated from blood by using the serological
techniques. Blood sample was collected for immediate
provisional and detail laboratory diagnosis. In order to
separate serum from blood, drawn blood was stored
at room temperature for least 30 minutes for complete
clot formation. Serum was separated from the clotted
blood by centrifugation to prevent hemolysis. After
centrifugation was complete, serum (supernatant) was
decanted using sterile technique into plastic freezing
vials. Serum was stored at 4 °C for short term and at -20 °C for long time periods. Serum
was transported at O °C to 4 °C to the NPHL. Based on this findings of NPHL (annex 4), we
made our concept for doing the laboratory analysis for Leptospirosis by rapid methods and
ELISA. All the process was maintained by Medical lab technician of NPHL.Rapid testing for
provisional diagnosis was done on the spot to identify the positive cases.

Specimen Collection and Transportation of Throat Swab

For influenza suspected people sputum sample was collected. Specimen was collected from
the throat Infections people. A plain cotton swab was collected as much exudates as possible
from tonsils, posterior pharyngeal wall and other area that is inflamed or bears exudates.
After collecting the throat swab, it was immediately placed into a sterile tube for transport to

NPHL.

Data management and analysis

Quantitative data was collected and cleaned as well as checked for consistency and entered in
the MS excel. The analysis was done in SPSS Statistics 20 version. Descriptive and inferential
statistics was done to determine the association of major risk factors to the disease occurrence.
Qualitative data (VA and Kll) was analyzed manually.
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Process for doing the Laboratory Analysis

Epidemiology and disease control division (EDCD) was collected the 7 serum sample from
Sundarharicha, ward no. 5, Foklan Tapu, Morang at NPHL for analysis of on 2074,/04/12.
Three different tests like Leptospirosis (rapid), Scrub Typhus (ELISA) and Dengue (rapid) test
were done. In Scrub typhus and Dengue laboratory test, the result was negative. Among the
7 serum sample for Leptospirosis, 2 samples were found to be IgM Reactive.

Ethical considerations

Ethical approval was obtained from ethical review board at the NHRC (Reg. no. 382/2017)
on expedited process according to the outbreak investigation guidelines. Written consent was
taken from all the participants after informing about the study and clarifying their role in the
study.
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FINDINGS

Leptospirosis (rapid) test done by NPHL

Epidemiology and disease control division (EDCD) collected the 7-serum sample from
Sundarharicha, ward no. 5, Foklan Tapu, Morang NPHL on 2074/04/12. Three different
tests like Leptospirosis (rapid), Scrub Typhus (ELISA) and Dengue (rapid) test were done. In
Scrub typhus and Dengue laboratory test, the test result was negative. Among the 7 serum
sample, for Leptospirosis 2 sample was found to be IgM Reactive.

Influenza test from throat swab

37 throat swabs was collected from the febrile disease outbreak area of Foklan Tapu. Influenza
test was done at the NPHL by applying the influenza PCR test. The result of Influenza test shows
that 3 participants have fA (HIN1) pdmO9 positive case. These all participants were below
9 years.

Rapid testing of Leptospirosis

83 blood samples were collected and sent to NPHL for necessary laboratory diagnosis. Rapid
testing was done in the field to identify the positive cases. Findings show that there were 5
(Five) antibody G and antibody M positive cases for leptospira.

Socio-demographic characteristics of participants

The participants were suffering from fever, coryza, headache, and drowsiness like symptoms
onset dates ranged from July 20July 30, 2017. Among the total 83 cases, the median
respondent’s age was 18 years (range = 1 year—85 years). The median age among the cases
was 17 years (range = 1 year 52 years). The majority (65%) of the participants were female.
According to caste/group grouping of Nepal, the majority (84%) of the participants were
disadvantage janajati followed by (16%) upper caste groups. Similarly, on the religion, Hindu
participants were slightly higher (92%) than the census report 2011, which accounts 81.3%
of country’s population. (Table 1)

Table 1: Socio-demographic characteristics

Characteristics(n=83) Frequency Percent
Sex

Male 29 34.9

Female 54 65.1
Ethnicity

Disadvantaged janajatis 70 84.3

Upper caste groups 13 15.7
Religion

Hindu 76 91.6
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Buddhist 6 7.2
Christian 1 1.2

Exposure to Respiratory lliness

Two out of ten (20%) of the participants were exposed with respiratory illness people. Among
the exposed participants, majority (69%) of them were contacted with household/intimate
people. The data available suggest that exposure to ill either through exposure to partner or
during induced family member, increases the risk of developing illness. In addition, the longer
the duration of exposure the higher the risk of infection for febrile illness.

Table 2: Exposures to respiratory illness

Exposures to respiratory illness

Frequency Percent
Contact respiratory illness (n=83)
Yes 16 19.3
No 67 80.7
Types of contact (n=16)
Household/ Intimate 11 68.8
Institutional setting 5 31.2

“An isolated island, Inadequate sanitation, open defecation, open riversides in all directions,
the very low distance of pet shelter and people bedroom with low awareness is prevalent
in Foklan Tapu. We keep in touch with the febrile disease outbreak time”. - Kll, DPHO Morang

Animal Exposure

For the Leptospirosis, there is always a risk of contagion for people who have contact with
infected soil/water or animals where the Leptospira bacteria are present. Generally, people
who work animals or outdoors may be at increased risk for contagion and infection.

Table 3: Animal Exposures (within past 8 weeks)

Animal exposure (n=83) Frequency Percent
Animals living in his/her home (including pets) 72 86.7
Animal bite (including wild and domestic animals) 4 4.8
Insect bite (e.g. mosquito, tick, and spider) 16 19.3
Close contact with rodents (e.g. rats, mice, squirrels, prairie 16 103
dogs) '
Close contact with rodent droppings or rodent nests 8 9.6
Close contact with birds (includes turkeys and chickens) 16 19.3
Close contact with bird droppings 11 13.3
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Close contact with swine 12 14.5
Hunting or fishing 2 2.4
Skin, dress, or eating wild game 3 3.6
Spending time on a farm, rural area or petting zoo 4 4.8
Performing or assisting with an animal necropsy 2 2.4

Out of total participant, a majority (87%) of the participant was exposed to an animal living
in his/her home (including pets). One out of five (20%) of the participants were exposed with
insect bite (e.g. mosquito, tick, and spider) likewise, close contact with rodents (e.g. rats, mice,
squirrels, prairie dogs), and close contact with birds (includes turkeys and chickens). Around
(15%) of the participants were close contact with swine and so on. Very few (2.4%) of the
participants were exposed to performing or assisting with an animal necropsy and hunting or
fishing.

“Most of the people are poor and living unhygienically. In every household, there are a lot
of pet animals like a pig, buffalo, goat, duck, and chicken. Their pets entered in their kitchen
and rooms easily. Their pet house and their bedroom are nearby” - Kll, Local Health Workers

““Like the darkness under the candle” Foklan Tapu is nearby with the well facilitated Itahari
and Biratnagar cities. Many people in the Foklan Tapu have not managed the waste properly.
They eat unhealthy food, and meat. Their home has no proper sanitation. They use open
space mostly river for defecation”. — Kll, FCHV

Table 4: Medications/Biological exposure of participants

Characteristics (n=83) Yes No

Frequency Percent  Frequency  Percent
Receiving any immunizations 7 8.4 76 91.6
Receiving an influenza vaccine in last 1 19 82 98.8
one month
Taking any medications including 98.8
prescription, over the counter, or herbal 1 1.2 82
remedies

After the febrile disease outbreak, only (8.4%) of the participants were receiving the
immunization. Only 1.2% of the participants were receiving an influenza vaccine in the last
one month. Likewise, only 1.2% of the participants were taking any medications including
prescription, over the counter, or herbal remedies.

“Poor people were neglects the minor symptoms. In this febrile disease outbreak cases, most
of the villagers were affected with the same symptoms. The team of health post moves to the
place of incident. We started the screening camp among the ill people and given medicine
for symptomatic treatment”. —KII, Local health
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Table 5: Exposure in public gathering

Exposure (n=83) Yes No
Frequency Percent Frequency Percent

Working with any chemicals or toxins 2 2.6 81 Q7.4

Attending any gathering, Mela . 8.4 76 91.6

(community program) in last 1 month '

Attending any party, function in last 74 89.2

1 mon’rhg ree 10 10-8

On the exposure of participants, around 11% of the participants were attended the party,
function within 1 month. 8.4% of the participants were attended any gathering, Mela
(community program) within the last 1 month.

“Local political leader who won in the local election was gathered the local community for
winning party (BHO)J). Every one of the village was invited and ate chicken and pulauv”.-A
Local people, Foklan Tapu

Leptospirosis case

Table 6: Laboratory Diagnosis of Leptospirosis

Laboratory Leptospira immunoglobulin Leptospira immunoglobulin G
Diagnosis M (IgM) (IgG)

(n=83) Frequency Percent Frequency Percent
Positive 41 49.4 21 253
Negative 31 37.3 51 61.4
Equivocal 11 13.3 11 13.3

IgM positive antibodies to Leptospira species detected suggesting recent infection. Almost half
(49%) of the participants were IgM positive antibodies to Leptospira species followed by 37%
negative IgM and Only 13% equivocal. IgG positive antibodies to Leptospira species detected
suggesting the prolonged time of time. One out of 4 (25%) participants was IgM positive
antibodies to Leptospira species followed by (61%) negative and 13% equivocal.

Table 7: Association of Symptoms withigM

Symptoms Positive Negative Equivocal

Frequency Percent Frequency Percent Frequency Percent
Fever 11 13.3 6 7.2 3 3.6
Sweats 5 6.0 0 0.0 1 1.2
Chills rigors 1 1.2 0 0.0 0 0.0
Cough 12 14.5 7 8.4 3 3.6
Shortness of 4 4.8 6 7.2 1 1.2
breath
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Chest pain 7.2 5 6.0 1 1.2
Runny nose 3 3.6 4 4.8 1 1.2
Sore throat 4 4.8 7 8.4 1 1.2
Difficulty 2 2.4 6 7.2 1 1.2
swallowing

Ear pain 0 0.0 1 1.2 0 0.0
Redeyes 2 2.4 2 2.4 0 0.0
Muscles ache 0 0.0 5 6 2 2.4
Joint pain 3 3.7 2 2.4 0 0.0
Enlarged gland 2 2.4 0 0.0 1 1.2
Rash 2 2.4 0 0.0 0 0.0
Vomiting 2 2.4 0 0.0 1 1.2
Diarrhea 0 0.0 2 2.4 1 1.2
Dark bloody 1 1.2 0 0.0 0 0.0
urine

Among the Leptospira (IgM) positive participants on the different symptoms shown by the
participants. Among cough symptoms shown participants, (15%) of them were IgM positive
followed by (8%) IgM negative and nearly (4%) equivocal. Similarly, around (13%) of the IgM
positive participants were shown the fever followed by 6% sweats, (5%) a sore throat and
shortness of breath and so on.
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Table 8: Lab findings of Leptospirosis according to different variables

Characteristic
Gender

Ethnicity

Religion

Animals pets
Animal bite

Insect bite

Contact with
rodents

Contact

with rodent
droppings
Contact with
birds

Contact with
bird droppings
Contact with
swine

Hunting and
fishing

Use skin dress
or eat wild

Response

Male

Female
Disadvantaged Janjati
Upper caste groups
Hindu

Buddhist

Christian

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

No leptospirosis

Frequency
12
21
25
8
31
2
0
4
29
33
0
29
4
29
3
30

1

29
3
31
1
31
2
32
1
32
1

Percent
36.4
63.6
75.8
24.2
93.9

6.1
0
12.1
87.9
100
0
87.9
12.1
87.9
9.1
3.8

3.1

87.9
9.1
93.9
3
93.9
6.1
97

3

97

3

Leptospirosis

Frequency Percent

17
33
45
5
45
4
1
7
43
46
4
38
12
37
13
43

7

37
13
40
10
40
10
49

1
48

2

34
66
90
10
90

8

2
14
86
92

8
76
24
74
26
86

14

74
26
80
20
80
20
98

2
96

4

Total
Frequency Percent

29 34.9
54 65.1
70 84.3
13 15.7
76 91.6

6 7.2

1 1.2
11 13.3
72 86.7
79 95.2
4 4.8
67 80.7
16 19.3
66 79.5
16 19.3
73 89

8 9.8
66 79.5
16 19.3
71 85.5
11 13.3
71 85.5
12 14.5
81 97.6

2 2.4
80 96.4

3 3.6

p-value
0.825

0.081

0.671

0.805
0.096
0.179

0.084

0.131

0.084
0.043
0.077
0.765

0.817




Qualitative

Verbal Autopsy (14 years child)

According to the participant, her son died of unknown febrile illness. The deceased was 14
years old male. The deceased was exposed to a contaminated water source while swimming.
He ate the flesh meat taken from the hilly region of Shankhusawa district. The flesh meat of
buffalo was rotten. They have never taken the precaution for freezing the meat. He had a
cough with sputum from last 3 days. It was associated with muscle pain, muscle cramps,
particularly affecting the muscles in the lower back and calves. Deceased was taken to the
BPKIHS, Dharan hospital and admitted there for a week. After the medical testing, the doctor
told to the deceased family for taking the cerebrospinal fluid (CSF). Hospital doctor gives him
usual treatment in the intensive care unit (ICU). They never allowed visiting the patient during
the ICU time. Suddenly, on the 8th day of ICU, when | was inside the ICU of the hospital. He

sat down and asked for water meanwhile he dead on the spot.

Verbal Autopsy (4 years child)

According to the participant, her daughter died of unknown febrile illness. The deceased was
4-years-old female. She had the fever for five days. The deceased had been attended the
party organized by a newly elected local leader. The party was for celebrating the winning
happiness of local election. Where she ate chicken and pulao (Fried rice). When the fever was
very high, her mother gave her medicine, which she had bought from a nearby pharmacy.
After taking medicine, she felt better and got back to normal life. At the same night, a buffalo
died, after bitten by a dog (sick dog as told by villager) and they just cooked the dead buffalo
which everybody ate. In the third day of meat eating date, she suddenly had a high fever in
the morning with muscle cramps. She was barely able to open her eyelid. The family members
took her to a nearby hospital in ltahari, but in the middle of the day, she died.
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CONCLUSION

Nepal remains a place for the frequent outbreak of febrile illness and the sometimes leptospirosis
outbreaks go without identifying the causative agents. Based on the evidence from clinical and
laboratory findings, the leptospirosis outbreak was recorded in Foklan Tapu, Sundarharaicha
Municiaplity of of Morang district. Leptospira was responsible agent for the manifestation of
an outbreak.

Awareness rising of disease patterns and epidemiology of incidence may enrich practices of
prevention of leptospirosis. This research finding could be used by concerned stakeholders in
emergency and outbreak response to manage risk factors at outbreak sites. This finding may be
used for further to assessing the capacity of outbreak response teams, to provide an evidence-
based for planning and allocating outbreak management and public health resources and the
overall disease burden of leptospirosis.

Febrile lliness Outbreak Investigation in Sundarharicha-5 Foklan Tapu, Morang District




REFERENCE

Hurd J, Berke O, Poljak Z, Runge M. Spatial analysis of Leptospira infection in muskrats
in Lower Saxony, Germany, and the association with human leptospirosis. Res Vet Sci

[Internet]. 2017;114. Available from: http://dx.doi.org/10.1016/j.rvsc.2017.06.015

Binti Daud A, Ridzuan JM, Aziah B, Zahiruddin W. Work Environment- Related Risk
Factors for Leptospirosis among Plantation Workers in Tropical Countries: Evidence from
Malaysia. Num Int J Occup Env Med. 2016;77(3):156-63.

Zhao JJ, Liao J, Huang X, Zhao JJ, Wang Y, Ren J, et al. Mapping risk of leptospirosis
in China using environmental and socioeconomic data. BMC Infect Dis [Internet].
2016;16:343. Available from: http://www.pubmedcentral.nih.gov/articlerender.
fcgiartid=4957462&tool=pmcentrez&rendertype=abstract%5Cnhttp: //www.ncbi.nlm.
nih.gov/pubmed/27448599%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.
fcgieartid=PMC4957462

Fiecek B, Chmielewski T, Sadkowska-Todys M, Czerwi ski M, Zalewska G, Roguska

U, et al. An outbreak of leptospirosis imported from Germany to Poland. Adv Clin Exp
Med [Internet]. 2017;26(3):415-9. Available from: http://www.advances.umed.wroc.
pl/en/article/2017/26/3/415/

Plank R, Dean D. Overview of the epidemiology, microbiology, and pathogenesis of
Leptospira spp. in humans. Microbes Infect. 2000;2(10):1265-76.

Pappas G, Papadimitriou P, Siozopoulou V, Christou L, Akritidis N. The globalization of
leptospirosis: worldwide incidence trends. Int J Infect Dis. 2008;12(4):351-7.

Mi P, Mzj B, Islam T. Epidemiological and clinical importance of leptospirosis :
Bangladesh perspective. 2016;45(3):167-8.

Murdoch DR, Woods CW, Zimmerman MD, Dull PM, Belbase RH, Keenan AJ, et al. The
etiology of febrile illness in adults presenting to Patan Hospital in Kathmandu, Nepal.
Am J Trop Med Hyg. 2004;70(6):670-5.

Blacksell SD, Sharma NP, Phumratanaprapin W, Jenjaroen K, Peacock SJ, White NJ, et
al. Serological and blood culture investigations of Nepalese fever patients. Trans R Soc
Trop Med Hyg. 2007;101(7):686-90.

Febrile lliness Outbreak Investigation in Sundarharicha-5 Foklan Tapu, Morang District




ANNEXES

Annex 1: Work Schedule

SN Tasks to be performed Personnel No. of Justification
assigned for person
task days
required
1 Proposed blood, urine and Lab 1*7=10 Per day 30
sputum sample collection, Technician sample was
providing standard guidelines collected
for test and providing test report including
cold chain

maintain and
transportation

2 Preparation of data collection ~ Medical 1*7=10 Per day 30
guidelines, clinical examination, doctor people was
screening, interpretation of (Clinician) checked
laboratory test result

3 Concept paper preparation, Researcher 2*7=10 Coordination,
Preparation of data collection management and
guidelines, Coordination and data collection

data collection
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Annex 2: Some pictures from outbreak investigation site

Data Collection
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Developing Screening camp and data Developing Blood and throat swab sample
collection area collection area

i ‘:.:I'.. C j _.‘-‘I._ - H—.. ab ...-_

Data collection area and people gathering ‘ Deceased children
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Annex 4: National Public Health Laboratory Report




Annex 5: ELISA for Leptospira IgM
Annex 6: ELISA for IgG
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Leptospira IgM
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ENGLISH
1. INTRODUCTION

Lephospirosis (aso known as Weils syndnme) is probabily the most widespread Zoososts in the workl. It s caused by infecton
wikh spyochate bacisria of the ganus Legospra and affects umans a5 well 95 a brooad specinem of amimal hosts. Tha
ncidence & signilcantly higher N warnm cBrale countriss Man N emperals eogons The dissass i3 sessonal, with peak
mncidenca nocEming i summar ar @l infempemte regions. where fempemabure 5 the miting fachor m suniral of Ieptospires, and
LG Py SeEsons in wam cimale regions, whene rapel desiceation would ofherwiss prevent survival

tdafural reservoirs for tha pathopanic Leptospaa intermogans incuds mdents as well &5 a larpe vonety of domesticaled mommals
& @ pags, catlle and ons), Leplospies oceupy the umesn of nephiitic lubules in ther natural host snd erashed o 1he urins
Transmission can ocour when humans are diectly of ndiectly esposed 10 he uine of mfected animats or & unne-poliued
envircnment. Lepbospiiad gain entry inks the human Hood siream vie cuts, skin abfasions of mubois membranss through
contact vith moist soil, vegedation, and confominated wabars; hardling mfected onimal issues, and ingestion of focd and wakar,
Lepioepines e ramaly ransntitied trom hurman o Maman

The incubation peniod 5 wsualky 5-14 days, with & range of 2-30 days.

Tha spacim of dinical sympdoms is extremsly weda. The wast majonty of epiospird infsctions are sither subcinical or result m
wery mdd Uinass and recover withoul anry corglications Clinecal manifestations of legtosprosis range Troen mid influerza-e
symptoms o savare life-fireatenng diseass forms, charactenzad by jmmdice. renad failre, bleading and severe puimonary
hemcerhae.

The clinical presentation of lepbospingsis s bphasic, wiln e aoute or seplicemic phase Bsbng about & week, follewed by he
imemiires phase cheraclanzed by artibody prodocton and excalion of eplospires in the wine. Most of he complications. of
kposprnsts e assocated with Incalization of leplospres witten the tissuas dimng the mnwins phasa and thus ocour dunng
ihe second waex of the iiness, The classical syndrome of Wed's diseass regresents onty the most sevare presentation. | s
characterized by jsundice, renal failure, hemorhage and myocarditis with anhythmiss

Specks Ciiseasa Swmptoms hecharmsm of Infechon
Laptospiress Wi spectrum of clmical sympionss, mild miuenza-Bea | ditect or indrect contac) with
| ki sytRploms o savera lifa-lhreatening diseass foms e Larieer of & infected
S arimal [via cus, skn
Weil's diseags ferirvdice, renal failure, Neemomhage and myocarsts abrasions ar muoeoE
wilh omtythmias MATENTESS |

The prasance of pathsgen reap. inlection meay be ideniled by

=  Pathogen defection.  dark-fiedd microsoony
cuiflure from biood, wine, cerabeospingl Mued of Heces
PCR

»  Serokogy microsaopie Bygiutnation test MAT), ELISA
2. INTENDED USE

Tha Leptospira sghi-ELISA 5 imtendad for the quakiatrea detesrminason of igh! class anhbodies sganst Leplospara Spo m human
SEUm oF asme eparn|

3. PRINCIPLE OF THE ASSAY

Tha guehifabya smmunoensywnabc detsrminabon of Ighl-class ontSodas agenst Leptospim spp. 15 bosed on the ELIGA
(Enzyme-linked Immunosarbent Assay ) iechnigue.

Mrolibar strip walls ana coatad with Lepbospira anfigans i bind comaspondng antibodas ol the spacimen. Aftar washing the
wells-to remoee all unbound sample materis horseredish peroxidase (HEP) bballed anii-human gkl eonjugate i added  This
conjugate binds fo the caplured Leptospire-specific antibodsas. The mmvmune complex fanmed By the bownd conpipate s
visualized by adding Teramethyibenzicne (THVE) substrabe which gives 5 b TEacon product.

Tha mbtansity of this product 1= proparional 2 the amount of Leptospim-spacific kg antibodias in the specrmsn. Sulphric acd
= added o ostop the reaction This produces & yellow endgomnt colear, Absorbence at 450 nim e read using an ELISA mdcrone|
plala readar,

4. MATERIALS

4.1. Reagents supplied
] Leptespira Coated Wells (EgM|: 12 break-nparl S-wall snap-off sinps coatad with Lapiospira antigens; n resaalabls

Euiminim ol

. lgM Sample Diluent: | boftle containing 100 mi of phosphate buffer (10w} for Sampks dilution; pH 7.2 & 0.2, ant-
Frurman I00G; eoloured gres; ready to use; while cap; < 0.1 % MIT; <01 % CMIT < 0.1 % Nabl

. Stop Solution: 1 bathe eoritaning 15 mi sulphuric acid, 0.2 meld, ready to use; red cap.

. Washing Solutton (20x conc.); | bottle conlaming Sml of @ 2i-told concemtrated phosphata boffer 0.2 M),
pH 7.2 £ 0.2, for washing he wells: whibe cap; < | % Ethance, < 0.5 % Bromaonstrodiossme.

. Lepteapira anti4gh Conjugate: | bottle contsning 20 mi of peroxikdase laballed antibody to human 1aht in phosghats
bouffesr {100}, cobouned red; resdy 1o usa; Black cap; < 1 % Ethanad; < 0.5 % Bromonitrodiosans
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2 TMBE Subsirate Solulien: 1 botke contaming 15 ml 3,55 S-ksrameihpibenziding (ThiB), < D04 % ready [0 u3e;
vedow cap; < 0.0001 % CWIT, < Du000 % MIT, < 001 % HaG:.

. Leptospira IgM Positive Contral: 1 viad conlaning 2 ml contral {hirman serum oF plasma) eoloured yellos! rasdy o
usa; red cap; < 01 % Bromorsmdicwan; < 001 % MIT

L] Lepteapira 1gM Cut-off Contral: 1 vial conlaming 3 mi contrdd {hieman seaum of plesma), colowed welony ready (o
use green cap; < 0.1 % Bromonitredicean, < 008 4% MIT

v Leptcapira igM Megative Condrod; | vial contammng 2 mi confngl hpman serum or plasma |, coloursd yellow, ready 1o

urses bioe cap, < 0,1 5% BT, < 001 % CMIT, = 0.1 % MaMa

4.2,  Materials supplied

1 Stnp holdes

| Ciprear foil

| Test protocol

1 Diistricuticae and wenshcaton plan

4.3,  Materials and Equipment needed

r ELISA microwell plate readar, emnpped for tha messuremant of absorbance ot 45620 nm
L] Incubalor 37 °C

. Manual ar mtematic sguipmant far nrsng weslls

r Pipettas o defrear volumes betweaen 10 and 1000 p|

i Wiartes tube meee

r Diesontsad of (frashiy) destiled water

Ll Dhzpdsabie tubes

5 STABILITY AND STORAGE
Store the ki at 2.8 “C. Tha opansd reagents ara stabils up to the sopiry date stafed on tha label when stored af 2.8 “C
6. REAGENT PREFPARATION

It s wery imporiant to bring all reagents, samples and siandards/conirais o room temperatere (20...25 *C) before
slarting thae lest runl

6.1. Coated snap-off strips

Thee ready bo use break-spat srap-of sinps are coaled with Lepiospira antigen. Immediabely after removal of Bhe stips, The
remaning sirps showd be rasaaled m tha alurmnum & along wath the desiccant supplisd and stored at 38 5

6.2. Washing Solution (20x conc.)

Diute Washing Soklfion 1+ 18, e 0. 10 ml Washng Souton = 190 mi frech and geem Tres redetifed watar, The dilubed Duffer
is stabls for S daws ot room temperatune, Cresiais inthe concenirade d=appanr by warmimg o 4o 37 *Cin & watar hath

6.3. TMB Substrate Solution

The reagent is ready o use and hEs 10 be stored al 2.8 "0 awey Tiom e light. The soluon shouid be colouriess of could
have @ slight plua tmpe. If the subsiata ams nikg bhe2, & may have become contaminptsd and shod b fheoen oway

G.4. IgM Sample Diluent

The sodution contairs anti-hurmsan kG dass antibodies o elimnate ocompetites mbiiton from speco kG dass antibodies snd
1o parmove tewmatngd feciors

7. SPECIMEN COLLECTION AND PREPARATION

Lize hrmsan senum of glasmia (heganin samples with fis assay. I e a2say 15 perfonned within 5 days afler samgde collecion,
1he specmens should be kapt at 2.8 *C; oibamase they should be atquetad and shored desp-frozen -70., -20 *G). f sampias
are shored frozen, mix hewed sampdes wel Dalone lesting. Awed repsestsd freezing and tewng

Heat mactivation of samplas & nol recommsanded

T1. Sample Dilution

Balore asseyving, all sampees should Be dluled 1+100 with ighd Sample Diluent: Dispense 10 ul sample and 1 md kght Samipls
Ciyient into fubes o obtan o 1+ 10 dilubon @nd thomughly mie with o Yorkes,

8. ASSAY PROCEDURE

8.1, Test Preparation

Pleasa read the lesl probocol carefuly before performing the assay. Result reabdity depands on sinct adbarsnce 1o the fest
protoced as descrbed. IF performing e best on ELISA aulomats: systems we recommend incieasing the washing steps hom
ihmae 1o five and tha wolima of Wirshing Solution from 3060 pi o 350 gl 1o avoid washing effects. Pay attantion o chapler 12
Price o comemencing e assay, the distibution and identification plan for all specimens and. standarda/comirals shouid e
carmfuly ssiabished on the resull sheat supplied 0 tha k. Salect the reoqured number of micmiditer stnps aor wedls and Inset
rem into e ek
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Pleass allocate &l lagst

1 well (e @ Al) far thee Subsirste Blank

1 wall (=.q B1] far thie Megative Conlmi,

2 s (&g S} far the Cut-=off Contedl and
1wl e @ Efl far the Pasitiva Congmal

Il = recommended o determins stendarda/connsds and palisnt samples indupicals,

Paricarn all assoy staps inthe ardar given ard withowd ey appraciphle dalews bebasen tha sieps.
A claan, deposable lip shoeukd ba used for dispersng each standard'conbm| and sample.

Adjust e incubator o 37 £ 1 "0

1. DOisperse 100 jl standardscontiiots and diluled sampies inkd iheir respechve wells. Leave weld A1 B The Subeirais
B,

2. Conver walks wilh the Tod sugppled b ihe k8
3. Incubate for 1 hour £ 5 min at 37 £ 1 °C.

4. Whan incubation has been completed, mamowe tha Boil, aspirate the coment of the wells and wash aach vwell thres imes
wilh 300 yl of Washing Soluton Avo overllows froim Te reaction wells. The soak fime belwesn each wash ovtle
should ba = 5 sac_ Af the end cosafuly remove remaoning fuid by tapping stnps on Hssue papar pror to the met shepd

Mole:  Washing i criticall Insufficient washing results in poor precksion end falsely eavated abeortance values:
Dispense 100§l Laplospie anti-lghl Conjugate mto all wells except for the Substrete Blank well (2. g A1) Covar with
il
Incubate for 30 min at room temperature, Do nod exposa o diract sumlight
Repast step 4.
Dispansa 100 Wl THB Sutsirate Sclubon mio ok sslls.
mcubate for sxactly 15 min a8 reom temperature (20,28 “C) in the dark,
0 DiEpense 100 4 Sop Solulion imo 2l wells inthe same order and al the same rale as for he ThB Sub=trals
Any blus colour devslapad durmg the incubation bums o yeliow
11 Measura tha atsorbance of the spacimen at 4500620 nm wilben 30 mmn after addiion of the Stop Solution

B.2. Measurement
Addjist the ELISA Meroweall Plate Reader o 2ero using e Substrate Blank in well A1

If - due 10 teschnical reasons - @e ELISA reader cannoed be adjesied o 2eqd wseing the Subsirale Blank in well A1, subiract fhe
ahsorbanca valps of wall A1 from all oiber absorbancs valuss measured in ceder o oblam reliabls remats!

Meagure the absarbames of all wells &l 450 nm ard record e sbaomanss velles for each standard'contral and patisnt
sample n tha disinbution and rdenbficaton plan

Dsal wernslength reading using B30 nrn &% relerenos wavelenih = reoommenced,
Where apiicable calculale the mean absorbance values of &l duplicetes.

9. RESULTS

8.4. Run Validation Criteria
I ordes fog an ESSEY o b considersd valid, the Tl:ﬂl:mng critarsa musl e met

Ln

= O O =~ o

& Bubsirate Blank &l Absorbance valis < 0,100

= Mepative Contral mE1 Absorgenca valee < 0,200 and < Cut-off
*  Cut-off Conirol m 1 and D Ahsorbanca valsa 0,150 = 1,300

i Fasitive Confral nE1l Abgobancs valus > Cut-off

If thasa crilama are not mat, the tes1 is nol valid ard must be repaated

8.2, Caleulation of Results

The CLt-off & the rean absoebance value of e Cul-off Condral determinations.

Exampie’ Ansorbants value Cut-off Controd 0,44 + absorbanes vaue Cut-al control 0.42 = 0086 1 2 = 543
Ca-off = 043

89.2.1. Results in Units [NTU]

Patiend (mean} abeorbance vailie 1 10 =  [NovaTec Uanits = MTU|
Cut-off

Bxomple: 150 x 10 = 57 NTU [Uinits)
EK]
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9.3,  Interpretation of Resulls

Cu-a 10 NTL
fnbhodies agams the pathogen are present,

Pridifive i There has been a canact with the anbgen (pathogen 1S, VAosEne),
Antbodies againal the pabihosgen could mat be detectad claarly,

Equreacal G—11NTL It is recommanded 10 repeal tha test wilth a fresh sample.in 2 o 4 wesks, [ the result s
equivecal again he sampls & judoed 65 negative.

Nagative <o NTU The sampks contains no armibodkas apairs! tha pafogarn.

0 A previons contact with the antigen [palhooesn resp. veceing) (s unlikaly.

Diagrass of ain ifectious disesss showid not be astabished onthe basis of & sngle @t readll A precise disgnoses shoukl

lake intp consicdaration clirecal hsiony, sympiomatology o5 well a5 serciogcal data.

In immmecempromised patients and newboms serological data onby have resinced value

10. SPECIFIC PERFORMAMNCE CHARACTERISTICS

10.1. Precision

Intrasssay n Maan (0D) N (%)
Sampla #1 23 (i 4TH 140
Bampla 22 24 0.893 16
Sampla #3 24 0448 1.6
Interassay Li] ean (HTL| =V [4a)
Sampla &1 iz 19.15 2
Sampla #2 12 LN 1] 4

10.2, Diagnostic Specificity
Tha diagnostc specificaty is defined as the probability of the assay of scomng ragatrea in he sbsancs of the specific analyvie, ilis

P60 %,

10.3. Diagnostic Sensitivity
The diggnostic sensfity 15 defirad a5 the probabiity of the essey of sconng pesfvg n the prasancs of 1ha specific analyts, Nis

= OF %

10.4. Interferences
Imerisrencas wilh hamobviic, ipemic or Ichenc specsmen are nolb obeared up o a conceniration of 10 maml emogiobn,
5 g traglycendes and 0.5 mair blinbin

10.5. Cross Reactivity

It cannol be exchaded that Cytomegalovines, Treponema pallidum and Coxiella specamans may result m false-possineg Ight
antibody resulis. in addifion, (L should be noted fhat ight cless antibodies directad against Leplospirs genarally reman
dalaciabie for monins or even years but of o Tier

Moda

The resuits reser ko ihe groups of samples investigated; thess are nob guaranieed specilications. |

11.LIMITATIONS OF THE PROCEDURE

Backenal cortarminaton o rapaated freaze-thaw cycles of the spaciman may affact the absorbance vakes,
12.PRECAUTIONS AND WARNINGS

| comphance Wil amce | parsgraph 2 Eunopsan dreclive BETIEC the use of the n o disgriosiic medical devoes i<
indgniad by tha manudacturar ko sacung surdaiity, pesformances and safaty of e product Thersfors the fest procedurs,
trie infonmabion, he precautions and weamings. in he insirctions. 1or use heve B0 be soichy foflowsd. The est proceduns,
ihe irformation, the precautions and wamings in the instruchons for use hovs 1o be sinclly folfiowed . Tha t=a of the esikiks
with anatyzers and similar equipmant has o bs validatad . &y changa in dessgn, compoasition and fest procades o5 well as
for any s N combnation Wit ofher producks nol spproved by he manutaciures 15 not aulhonzed; the user msall &
responshile for such charges. The manufaciumar is not hable for false resulls and ncidents for these reasors. The
maniilscirar 5 nol lable for any resais by visusd analyss of the patient samples.

»  Umly for in-vitre dingnoshe use

s Al materals should be regarded and handled as polentially infeclious

Al componants of uman ongin used for ihe poducion of these reagents have been lested for apti-HY anbbodies, ank-

HCW antibadies and HE=AD and have besn fowd 10 be non-regetve

[ reot miarchanga reagents or stnps of diffarent produchon lotks.

Mo reagaens of olfver mamiaciurers should be used along with-reagents of Bhs 1e=q kit
[in reat wesa reagents after sapiny dabs sisded on the labsl

Lisg oy clean pipete tips, depensan and lab wane,

[z et Enlarchanga sorey caps of magani wals o avok ooss-comamination
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Annex 6: ELISA for IgG

NovATEC R

IrARALIRIES & VT EEA  CRRami

NovalLisa®
Leptospira IgG

ELISA

Only for in-vitro diagnostic use
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ENGLISH
1. INTRODUCTION

Leplospinosis falso knoen a8 Wed's syndiome) is probalbey he most widespoesd 2oorosts in e woeld, 1t is cadsed by inection
with spirochede bactera of fe genus Lapicspira and affects humans a5 well a5 o bread spectmm of aremal hosts. The
incidence @ sgnificantly higher inowarm climate counties than in lerperale regions. The deease &= seasonal, with peak
incidance oroumng o summar of fall in lemparste moens, where temperatuma 15 the imiting fackor i sunival of leptospias, andg
during Fainy seasors i warm cirmste ragors, where raphd desiccation woukd oliensse pravent sursal.

Mahural reserairs for the pathogenc Leptoepia mbarropans mchde mdents gsowsll az a large vamaty of domesheated mammals
(e 0, pigs, calse and dogs), Leplospings oooupy he lurmean of nephabic iubukes o their natural host and are shed inbo the unne.
TrEnsmiSson can oeeul when hamans ae direciy or indiréctly xpesed 1o e wine of infected animaks or 8 ume-paiiled
anvitonment. Leplospres gain enbry iro fhe human blood stresn wa cuts, skin abrasions or mucoss membranas. thiough
comtzct with moist soil, wegstabon, ard contaminated waters. hending infected snimal lissuss, and moestion of food and wabar.
Lesstaspines ane rarshy ransmitied frorm Numsn i iumsan

The incutation perid 5 usually 5-14 deys, with a range of 2-30 days.

The spectmm of clirical symptoms is sxtrematy wids. The vas] majority of Bplospiml mfectans ane sither subclineal o resull in
very mild finess and recovesr withoul amy complicaticns Cinical manifesistions of leploepinesis tanges mom mikd sfuenza-like
syrrptoms o severa life-ihraatening deaass forms, charactanzed by jmmdcs, renpd fafure, bleadng and sevare pulmonang
hesraarThae.

The chinical presanstion of Bpospiioss 15 biphasic, with the acube of sspticemic phass lasting sbout 8 week, folowed by the
immime phase, charaderized by antibody production and excrelion of leptospines i the urine. Most of the conglications of
lepbospirsis are associated with ocakzaban of leptospiras within tha lizsues durmg tha immune phesa: and hes ocour during
the second weak of tha iliress. The dassical syndrome of Wail's dissase reprasants only the most savare presantation, | s
characherzed by jaundics, ranal fbilues, femomiae ard myocardiis Wil amfthimias.

Spacies [h=ansa Sympioes Kachenizm ol Infaction
Leptospimosis ‘Wide spactum of climcal symploms: misl infleanza-like | direct or indirsct comtack wilh
L i SYMPLems 1o Severs lile-Treatenng dissass fonms he urine of an infecied
SO animal {via culz, skin
- Wails disaase fundice rens Talune, haermomages. and myocanditis SOFAEONS OF MAICOLS
with armhwthmias membranss)

The presence of palhopen resp. ifection mey be denliSad by

=  Fathogen detechon:  dark-fiald microsoopy
cilture from blood, unne, cerebiospingl fuid of fisswes
PCR

= Serology freernscopic aogiulination 1851 (MAT). ELISA
Z. INTENDED USE

Thie Lepinspra IgGE-ELISA 15 inlended for tha qualilalive detarmmaticn of 100G class anhbodiss agamst Leptospiia spp. m hoeman
Saruim of plasmsa (hepading

d. PRINCIPLE OF THE ASSAY

The gqualitaine mmunoenzymabc detammmation of ipfh-cless anhibpdes agamst Lepiospira spp. 5 based on the ELESA
(Enzyme-inked Immuneserbent Assay) technigue

Microtiter =imp wedls are coated with Lepinspera anbigens o beand comesponding anbbodies of ihe spemman. Afler washing the
wils 1o remowe & unbound sample maberis horseradish percoadase [HAP) Ehelled anli-humaen 105 conjugals & added. Thes
conpigate binds o the caplured. Legomslin-spechic antibodiss. The mmme complex formed by the bamd conjugale s
visigized by sdding Tetramethybenzding (THMB} subsirate which gives & bue reaction produc

The mbansity of 1hes product is proporional o e smaumnt of Legionalia-specfic 106G anlibodies m tha speceman. Suphunc ackl s
acded b stop the rasction. This prodiesss a yellow endsoint cololr Absorbance 8 450 nim & 2ad using an ELISA microssl
plaée rapder.

4. MATERIALS

4.1. Reagenis supplied

= Leptospira Coated Wells (lgGl: 12 tresk-apar S-eall snap-off snps coated with Leplospra anbgens, m resealabio
aluEminiurm kol

® G Samphbe Diluent: | botble cortaining 100 mil of phesphate Duffer (10 mbd) for sampie dilatbon, pH 7.2 0.2 coiounad
welloar ready bo use; white cap) < 001 %5 BT, < 0.1 % CRIT, < 0.9 % Mahl,.

. Stop Selutlen: | bofile containing 15 mil sulphune scd 02 moll; eady bo we; red cap

] Washing Selution (30x conc.); 1 bolfs confaining 50 ml of a Aok corcentrated phosphale buffer (022 M),
pH 7.2 = 0.2 for washing the wells; while cap; < 1 % Ethanol; < 0.5 % Bromdniinedioedans

. Leptoapira anti-lgG Conjugate: 1 bolbe containing 20 mé of percddase labellad anbbody 1o human 15 in phosphats
Bufar (10 mikd); coloured Dlue eadyt 10 wse, biack cap; < 1% Eihanod: < 0.5 %% Bromonincedxens
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= TMB Subsirate Zolution: 1 bollle contaireng 15mi 3,35, 5elramethvibenzidine {THEB), < 0.04 %% ready 10 wss
yellow cag, < 00001 W CAIT, < 0.0007 % MIT,; < 0,07 % HaDs.

= Leplospira |gG Positive Condral: 1 vigl conlaining 2 ml confral (human semum of plasma), colured vellow, ready o
usa; red cap < 0.1 % Bromonitrodioxan; < 0,1 % R8T,
= Leplospira g6 Cul-off Contrel: 1 via confaining 3 mi conirol Muman senem oF piasma), colourad yaliow, ready io

use, grean caps < 0,1 % Bromonitrocoxen, < 01 % BT

. Leptospira |gG Megative Control: | wal conteming 2 mil control (human semm or plasma), coloured yellow, ready fo
use; blus cap; < 0.1 % MIT; < 0.1 % CIAT, < 0.1 % Nath

Materials supplied

1 Strip haidar
1 Ciover foud

1 Taat protocsd
1 Distnbution and enfificahon plan

Materials and Equipment needed

ELISA microwsall plate reader. equppsd for the measumment of absorbancs at 4500820 nm
Inacubatar 37 "C

Marual or aulcmabs equepment foe nnsing walks

Pipaties io deliver wolumes batwean 10 .and 1000

O LB iR

[smicnised or (freshiy) dishlied waler

i ahhbs Thibes

5. STABILITY AND STORAGE

O E R
b

i

E & §E A @ F &

Stora tha kit ak 2.8 “C. The openad reagents ane siaole up ko the axpary dale skated on e label whan stored at 26 °C
6. REAGENT PREPARATION

it s wery important to bring all reagents. samples and standarde’controls to room temperature (20...25 *C} before
sladling the besd run
6.1. Coated snap-off sirips

The ready 10 use bresk-apart snap-off slnps are costed with Lepiospira antigen. Immediaiely sitar removel of the siips, the
remmairmg sinps shoukd be ressaled in the auminium o8 along with tha dessccant supplied and stored a1 2. 8 °C

6.2. Washing Solution [20x conc.)

DOilute Washing Solution 1 + 19 & g 100m Washing Solution + 100 mi fresh and germ free redisbilled weaker. The diled bulfear
is slabie for 5 days at room emperature. Crgstals m the concantrata dispappear by wasming up 37 °C noa waler bath

6.3. TME Substrate Solution

This readent & ready 1o use and has o be sbored &t 2.8 °C, away om the Gght. The solulion should be coboummess of Godkd
hawa a shght bue tinga. if the subsiaes ams inlo bhue, 1F meay havs: pecome contmanated and showd be theowm: awerny

7. SPECIMEN COLLECTION AND PREPARATION

Uza human saram of plasma iheparin) samples with ihis assey. [F the assay i@ perfommead within 5 deys after sampls collection,
the specimans shoulkd ba kept ot 28 “C; othersisae thay shoulkd o aliquoied and stored deap-trozan (<7020 *C), i samples
are stored fropen, mix thawed samples well before testing. Awold repeated freszing and hawing

Heat inackeation of samgles is not recommeniied,

7.1.  Bample Dilution

Biefore assaying, all samples shaukd be diluted 1+100 wilh kG Sample Diluent Dispernse 10 gl samgle and 1 ol 195 Samgle
Ol into tubas e obtae a 1+ 100 diuticn ard thoroughly mix with a YYorsu

B. ASSAY PROCEDURE

8.1. Test Preparation

Fiaasa ragd fhe tast protocol carsfully before parommng 1ha assay. Resul rslinminy depends on sinct adherenca o e tast
pratocnl &5 describad. H pedommng ihe iesi on ELISA aomatic systems we recomimend incressing the washing steps. from
inres to frea and the wolume of Washing Soluton from 300 p w350 @ b aveed wisshing affacts. Pay attention o chaplar 12
Pror 10 commencing e assay. T disiribution and idenilication pan for &f specimeans and standardsiooninss shoukd be
carsfully astmblizhed on the resuil sheetd suppkad m the kit Salest the raquired number of microtiler stnps or walls and insen
e ines 1hs Rokder

Piaase aliocate at lsast

T vl fe.g Al o tha Subshrate Blank,
lwel  {8.g Bl) for the Megative Cordral,
2wels (e g C1+00) for tha Cut-off Corfrol and
| Wl g E1) e tha Prosiis Conirol
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If i recommended i detéming standardsoonins and palisnt sarmples i dupicats

Pl all assay sheps inihe order gren and withoul sy appreciable delays betwesn Jia steps,
A chaon, desposatie ipshoukl be used for dispansng each sisndard' conbrol snd sampla.

Adjust the incubaboer o 37 £ 1 °C.

1. Dispense 100 Wl stendards'controls ard diluled samples irmo their respechive walls. Lesve well AT for the Subsinaie
Eani.

2. Cover walls with the ol supphed inihs ke
3. Incubate for 1 hour 2 5 min at 37 21 "C.

4. Whan incubation has been complatad, remove the foll, aspirata tha conlent of the wells and wash sach well thres limes
with 300 yl of Waeshing Sohilon. Avid ovafiows from @e reachon wells. The soak time betwean esch vwesh oycle
shotld ba = 5 sac. A¢ the and camsfuly remiove remaning fuid by iapping stnps on issue papsr pior o e rsat shapl

Mole Weshing i criicall Insuficient washing results i poor preceson and falsely elevated absortance valles

5. Dispense 100 @ Leptospira anti-kps Conjudgate into all wells excapt for the Substrate Blank weall (& g A1) Cover with
foil

incubate for 30 min at room temperature. Do nof expose o diact sunbight

Repea shag 4.

Chspanse 100 gl TMB Substraba Scaubon mo al wallz

Incubate for exactly 15 min at room temparature (200,28 “C) in the dark.

0 Dispense 100 0 Seop Sotution into &l wells in the same ordarn and &l the same rabe a3 for he TMB Subsirabs
Ay Blus solour developed during B incubabion Lims nba pellie

11 Measune the absorbance of the spacimen at 4500620 nm witken 30 min after addition of 1he Shop Solution.

B.Z. Measurement
Adpest the ELISA Morows!l Plabe Reader o paro using iha Substrate Blank in weill A1

If - due 1o techinical reasons - e ELISA reader cannot be adjusted [0 2er0 wsng the Subsirate Blank inowell A1, subiract e
absorbanca valua of wall &1 from all other absorbance values measuned m ordar to oblam rebabls resuts)

Measure the absorbance of all wells ol 450 nm and record the eosomonce vales for each standard'conimol and patan
sernple m ha disinbubon and denbficaton pian.

el warndslargth readng using G20 nm as redemancs waveksngth s recommencad,
Viherae applicable calculale the mean absorbance values of ol duplicates.

8, RESULTS

8.4. Run Valldation Criteria
In ordes fow an &ssay 10 b congidered valid, the Tl:mwng crilena musl e met:

= o@D - @

L] Subsirgbe Blank n AT Abhgonancs yvalue = 0.100

= Megative Control m B Absorbanca vahss < 8,200 and < Cut-off
= Cut-off Control m il and B Absoroanca wahss 0,180 = 1,309

L] Pasitive Cantral nEl Absomano: walue > Cut-off

It iha=a critama are nol mal_ {ha test 5 nol valid and must be repaated.

9.2, Calculation of Results

Thes Cuit-off & thee mean abscrbancs valie of the Cul-off Cantnal detemiinations.

Exaitipis Bnsorbanc: valus Cut-off Controd 044 + abeorbancs value Cll-off contral 042 =086 ¢ 2 =0.43
Cud-of =043

9.2.1. Results in Units [NTU]

Pfient reen) ahearbaince vaiie £ 10 = [MovaTec Units = NTU
Cuit-off

Exampia. 1501 x 90 = 7 WNTU (Linits)
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9.3, Interpretation of Resulis

Cut-0of 10 MTU
Anbbodies against the pathogen are present,
Fiositien TN Thiere has baen a coniscl with the entigen (pathogen resp, vaceina),
Anbhodies ayainst he pathogen cold not ba detectad dearly.
Equrencal F =11 NTL It 15 recommanded io rapeal tha test with a fresh sample in 2 fo 4 weaks. 0 tha result s
eautivial again the sampks B judged as negative.
Negative <O NTU The sample contams no anfitofkas agains! tha pathogan.
A pravicais contact with the antigen [palhopen resp. vacting) i unlikaky.
Disgreaaia of an infectious dissase should rod be astabished anthe basis of & Sngle tesl resalt A precise dagnosss shoukd
loke into considaranen clincal history, symptomatoiogy a5 well a5 sarciogecal dpta
In immincsempramised patients snd rewborms serdogical data onty Fave restricled value

10. SPECIFIC PERFORMANCE CHARACTERISTICS

10.1. Precision

Intraassay n Mean (00 SV %)
Sampla #1 23 LR T 3z
Sampla 22 24 08 Z4
Sampla #3 4 {544 24
Inferassay o Mean [NTU] [T
Samiple #1 12 21.87 B2
Sampla #7 12 A5

10.2. Diagnostic Specificity

Tha diagreshe specificty 15 defimed as the probablity of the assoay of scorng regatres in e pbsancs of the specific analyvle. s

T7.4 4.

10.3. Diagnostic Sensitivity

Tha diagnosic senssnsty 15 dafirad as the probabiity of the assay of sconng pestivg n tha presance of the spacific aneivie, 1S

> B8 .

10.4. Interferances

Inerisrencas wilh hamoiydi, liamic or ichenc specaman are nol obsarved up o 8 concentration of 10 mgmi hemogiobn,
5wyl inghyeendes snd 0.5 moimi bilinibin

10.5. Cross Reactivity

It cannol e sxciugad that polyclomal B-cell achvedion mowcad by Epsten-Bar vimes (EBY) or the prasence of Rheumatox
Factors may fasull in Talse-positive Leploapira 105 anSbody nesufis.

Moba:

Thea resiits reder boihee groups of samplas investigated; fese are not guaraniesd spedfcalions.

11. LIMITATIONS OF THE PROCEDURE

Bactenal coramination of repaated freeze-haw cycks of the spacimen may affect the absorbance vakes,
12. PRECAUTIONS AND WARNINGS

* |0 comphancs weth ardcia 1 peragraph 2o Evropsan drechve S8THREC tha usa of he m i disgnoshc medcal devices 15
ingernided by Bhe manulsciarer bo secure sullesilty, pefomancess and saflely of Bhe product Thersfore e 1es) procedine,
ihe mformation, the precauficns and wamimgs in ths insinctions for use heve B be singly foliowed. The last procsdure,
thes Iréaimaation, 1he precaubons and waimings in e instnicions foF use have o b siriclly fofowesd. The use of the lestkits
wilh analvzers and simiiar eguipmant kas 1o ba validatad. &ry changa i design, composton and ast proceduns as wall s
for amy usa n combnation with other products not approved by the mandaciurer 5 not suthonzad, the user himsatf is
responabils e such changes. The menutsciurer 5 not leble Tor faks resuits and ncsdents for Mese feasons. The
manufEchusr 15 no liabke for any resulls by visual analysis of the patient samples.

Dby fov in-vitre disgnostic use

» &l matarals should be regarded and handled as potarhally infectious

All I:IIII'I:'I:IZIJI'ENB ol Firman cfgin IJﬁEld |'I:|1' e FII'!'.'IIIH.I'II“EB'.'II'I o hase I'EI:B-gEITIE Nave bresen 1esied Tor ant-HY. antbodies, S

Dhos sk mtarchanga |mgen|5c.r ma nrdlrrermt an:-dutl:im uls

Mo reagants of other mamndaciurers shoukd e used aleng with reagents of this iest ki,

Do ok use reagents Bfler expiry date stated on ihe Ebei

LIse only claan pipsits fips, dispansars, and lob wora,

D et mnberchandge sciew caps of reagent wials b avoid Gross-contEninetion,

Closs reagent vials tightly mmediately after use tp avoid svaporation and microbisd contammnation
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v Afjer frst opanng and subseguen sieepe chack congugats and standardconirl visis for mecmbial confammation pror o
furber use

*  Togesd cross-contammabon and falsely slevated resuts ppetta patant samplas and dspensa raagants without spilashing
Eocurabaly 10 e Dol of vesils

*  Tha ELISA = only desigresd for quakfad parsonned who ara tamikar wah good Inboratory praciics

s The concentrations of the hazardous materials mentioned in poind 4.1, are very low. Therefore there s handly ary
inxicoingizal nsk. Mesarthedass rirss with plenty of waler upon contact with ayes, skan or mueous mambranas and consut &
Os0n in case of iImtaons. A5 selulions shaouid be hardlsd wih adegeata cans

12.1. Disposal Cansiderations

Rezmuas of chemicais and prapamtiens are genarally consiiarsd as hazardous waste. The desposal of this kind of wasts =
regulaied thouah netional and regionsl [ews Bnd regulations. Contact wour kcal Suthoriies of W18 rranagemen compaies
which will grva advice on how o dispose. hazardous washa

13. ORDERING INFORMATION
Prod. Mo.: LEPGOoaD Laptospira 19G-ELISA (36 Determinations)
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