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ABSTRACT
Middle East Respiratory Syndrome Coronavirus is the species of genus Beta Coronavirus. A novel human coronaviruses are single-stranded RNA. They are distinct from SARS and common cold viruses. First case of MERS-CoV was reported in Saudi Arabia in April 2012, in patients with severe Pneumonia. MERS-CoV has mild to non-specific symptoms which includes Headache, vomiting, High fever, cough, etc. MERS-CoV has been reported under high mortality rate. It is diagnosed through PCR (Polymerase Chain Reaction) and virus isolation from respiratory tracts and blood samples. No Antiviral agents or vaccines are available for this disease.
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INTRODUCTION
[bookmark: _GoBack]Coronaviruses (CoV) are crown like spikes and single-stranded RNA viruses which are mainly responsible for respiratory disease in animals and humans. Globally there are four different types of human coronavirus (hCoV): alpha, Beta, delta and gamma, which are known for spectrum of agents causing common cold. During 2002 and 2003, there was a novel human coronavirus, which was responsible for causing severe acute Respiratory syndrome (SARS) and affected approximate 8,000 people globally. Fatality rate was 10%. Symptoms were similar to acute primary viral pneumonia, known as severe acute respiratory syndrome (SARS) [0].  Coronaviruses are distributed widely in humans, animals, mammals, birds, etc. hCoVs can be transmitted through direct or indirect contact with secretions. Virus is excreted in faeces and urine by infected patients and can infect other people. This virus also can be transmitted via airborne transmission from aerosolized respiratory secretions and faecal material.


[image: MERS-CoV][image: See original image]

Fig.-1 Coronavirus Family


MERS-CoV is a novel coronavirus from the genus Betacoronavirus, with mild and non-specific symptoms which includes high fever, cough, diarrhea, vomiting and respiratory tract illness. The first case with this disease was reported in Saudi Arabia in April 2012, and then in September 2012 in Qatar, in two patients with severe Pneumonia [[3]]. The incubation period is assumed to be 14 days. No antiviral agents and Vaccines are developed for this disease. Only it can be diagnosed with PCR (Polymerase chain reaction) test, respiratory tract samples and blood samples. High mortality rate has been reported with this disease. Now a days, cases with MERS-CoV is being noted majorly in South Korea, as earlier it was being reported maximum in Middle East like Jordan, Saudi Arabia, UAE, Qatar, etc.

PATHOPHYSIOLOGY AND EPIDEMIOLOGY
Novel human coronavirus falls under the subfamily Coronavirinae and lineage C of the genus Betacoronavirus. These species are related to species Tylonycteris bat coronavirus HKU4 and Pipistrellus bat coronavirus HKU5. 
Additionally, these recent viruses are more related to the viruses from Vespertilionidae and Nycteridae families which is being seen in insectivorous European and African bats, respectively [[5]]. 
Novel human coronavirus is distinct from SARS and common cold coronavirus, Egyptian virologist Dr. Ali Mohamed Zaki isolated and identified a previously unknown coronavirus from man’s lung [[4]]. 
MERS-CoV likely came from an animal source in the Arabian Peninsula. Additionally, MERS-CoV had been found in camels in several countries. So it is possible that some people infected after having contact with camels and then direct or indirect contact played major role. Human to Human transmission and Animal to human transmission is assumed to be the major source for infection. Earlier this transmission was limited to Middle East but now transmission of infection from one area to another are is reported [[6]]. Cases from different countries like England, France, Germany, UK and recently from Korea has been reported. Based on the serological studies, it is also confirmed that this virus is originated from camels and antibodies from camels were tested by Protein microarray by visual neutralization and the sources of milk and meat.
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	Fig.-2 Transmission of MERS-CoV infection




As the major source of MERS-CoV infection is assumed to be dromedary camels, it is also known as “CAMEL-FLU” or “EMC/2012” [[7]].

SIGNS AND SYMPTOMS:
People who became infected with MERS-CoV, developed severe acute respiratory illness and symptoms are:
· Fever above 100°F, Diarrhea, vomiting
· Cough
· Breath shortness
· Mild respiratory illness 
· Fatal attack

On the basis of virological and serological infections, it is assumed that the source of infection is dromedary camels [[10]].
Patients with chronic heart disease, lung disease, diabetes and immunocompromised patients are the most probable victim for this infection [[15]].
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Fig.-3 Patient’s chest cardiography [[17]]
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Fig.-4 Symptoms of MERS-CoV




DIAGNOSIS AND TREATMENT
Diagnostic real time reverse-transcription Polymerase chain reaction (RT-PCR) assays are suitable for quantitative and qualitative detection of novel coronavirus.
Moreover, MERS-CoV neutralizing antibodies were found in dromedary camels in Oman but still in human, it is unclear and represents the primary source of human infection. Based on serological assay, which is done by protein microarray technology for specific detection of IgM and IgG antibodies against the emerging human coronavirus hCoV-EMC and the SARS-CoV is also able to diagnose this disease. S1 receptor-binding subunit of the spike protein of hCoV-EMC and SARS-CoV are used as antigens in this assay. The validation of this assay is done using putative cross-reacting sera of patient cohorts exposed to the four common hCoVs and sera from convalescent patients infected with hCoV-EMC or SARS-CoV [[12]]. 
Based on the cases, incubation period in the laboratory for MERS-CoV is 9-12 days and again it depends on the stage and duration of illness. But it is less than 2 weeks. A team with laboratory technicians, clinical expertise, infection control, social mobilization and animal health specialist is being built and based on the probability factors, possible tests are being done on the patient.
For Laboratory diagnosis, collect the specimen sample, if he patient is MERS-CoV positive. As soon as possible, collect the respiratory specimens like upper respiratory tract sputum, lower respiratory tract sputum within 7 days. Also collect blood samples, stool etc.  Make virus detection testing and establish results [[19]].
Treatment 
No vaccines-no treatment, Treatment is based on the patient’s clinical condition.
As a precautions, we don’t have to consume raw products related to animals like meat, milk etc.
Oxygen supplement, intensive care unit support and ventilation at most.
Furthermore, some useful antiviral agents for Middle East respiratory syndrome coronavirus (MERS-CoV) [[20],[21],[22]]
· Neutralizing antibody
· Interferons: Interferon alfa, Interferon beta
· HIV protease inhibitors (lopinavir, Nelfinavir), cyclophilin inhibitors (cyclosporine, alisporivir), chloroquine (active in vitro), Mycophenolic acid, nitazoxanide
· Several agents have shown inhibitory effects against MERS-CoV in cell cultures, including mycophenolic acid and cyclosporine A 
· Compounds which can inhibit MERS-CoV replication in the low-micromolar range like chloroquine, chlorpromazine, loperamide and lopinavir
Precautions and prevention
Currently there is no antiviral medicines or vaccines are available for this disease. So in this case, Prevention is better than cure [[14]]. In this case, corticosteroids should be avoided as it may result in to serious adverse effects.
· Proper Food hygiene is the key factor. People should consume cooked food or milk rather than having raw milk, raw meat.
· Cover nose and mouth with a tissue while coughing or sneezing, then throw the tissue in the trash.
· Reduce human-to human transmission, while visiting farms, markets, etc., avoid close contacts with animals, particularly camels in affected areas.
· Use appropriate preventive measures like washing hands before and after touching anything 
· Don’t come in direct contact with patients. Use gloves, mask, glasses, etc.
· Identify the cause of being sick and if the patient is found positive with probable causes, Start quick treatment and stop further chances of infection. Determine key epidemiology, incubation period, transmission geographical area, and start best possible treatment.

After all these data, if patient is identified with positive MERS-CoV infection, 
· Collect basic information of the patient like Name, address, date of birth, age, sex
· Symptoms
· Date of sample collection and Tests results
· Occupation
· Travel History, if he/she had travelled to some Arabian country in past few days 
· If he/she had gone through some animal exposure of camels, bats, sheeps, etc. or if he/she had some direct exposure to animal products.
· If he/she was in direct contact with the patient having MERS-CoV infection in hospital or at special facility
[bookmark: _Ref463346278]
DISCUSSION
MERS-CoV is zoonotic virus which is transmitted in to humans via animal-human transmission or sometimes from infected patients to human via human-human transmission. This novel coronavirus is also contagious, so it can pass between humans only with close contact, for example, if one person is handling infectious patient without care or precautions, it can be contagious. Therefore, Many healthcare departments are working on specific guidance to stop spreading this disease.  
As Per WHO guidelines, Centre for Disease control and prevention (CDC) and surveillance of Ethiopian Public Health Institute, until 2014, globally 827 cases had been confirmed in several countries with 287 deaths with the fatal rate of 36%. Most affected countries are near the Arabian Peninsula and some travel associated cases from other countries [[1],[14]]. Saudi Arabia is the most affected country until now as in 2012, >85% cases amongst all reported cases, had been reported in Saudi Arabia. And now a day, there are positive a case of this disease has been reported in South Korea also.
As on June 2016, more 24 positive MERS-CoV infections has been reported in Saudi Arabia. And more than 1800 laboratories globally had been registered with positive cases with more than 600 deaths over 27 countries.
No vaccines and Antiviral treatment are available for MERS-CoV, that’s why it is being highly fatal. Only precautions can be the good measures for saving lives.
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opacities were present in the middle and lower
lung fields; the costophrenic angles were not
blunted. The cardiac silhouette was not enlarged,
with a dilated, unfolded aorta (Fig. 1A, and im-
ages in the Supplementary Appendis, available
with the full text of this article at NEIM.org). On
chest radiography performed 2 days later, the
opacities had become more confluent and dense
(Fig. 1B). Computed tomography performed
4 days affer admission revealed few subcenti-
metric mediastinal hilar lymph nodes, bilateral
dependent airspace opacities with air broncho-
grams, scattered areas of ground-glass opacity,
interstitial septal thickening, and nodularity in
upper lobes, with minimal bilateral pleural ef
sions and no pericardial pleural effusion (Fig. 1C).
Collectvel, these findings were consistent with
an infection.

On day 1, treatment was started with oselta-
mivir, levofloxacin, piperacillin-tazobactam, and
micafungin. On day 4, treatment with meropen-
em was started, since Klebsiella preumoniae that
was sensitive to meropenem was detected on
bronchoscopy and tracheal lavage performed on
day 2. Staphylococcus aureus, which was sensitive to
a wide range of antimicrobials, was collected
from 2 sputum sample collected on admission.
Acinetobacter was detected in a tracheal aspirate
sample collected on the day of death. No other
pathogens were detected in respiratory speci-
mens, and no bacterial growth was detected
from blood samples.

On the day after admission, the patient was
transferred to an intensive care unit, where he
underwent intubation for mechanical ventilation.
Laboratory findings obtained on admission showed
normal white-cell counts, except for a relatively
high percentage of neutrophils (92.5% and a
low percentage of lymphocytes (43%) (Table 1).
Levels of liver enzymes, blood urea nitrogen,
and creatinine were within the normal ranges.
Somewhat elevated liver enzymes were detected
on day 7 and later, with levels of alanine amino-
transferase of 20 1U, 78 1U, and 47 1U per liter
on days 1, 7, and 8, and levels of aspartate ami-
notransferase of 33 1U and 96 1U.per liter on
days 1 and 8, respectively. The patient tested
negative for the human immunodeficiency virus;
testing was not performed for pneumocystis
pneumonia.

on Chest Imsging
of the patient.

Shown sre ches radiograph of the patient on the day
of admission (Panel 4 and 2 days lter (Panel B) and
‘computed tomography (CT) 4 days afte admission
(Panel ). Additionsl ches raciographs and CT images
are provided n the Supplementary Appendis

began to rise, reaching a peak of 23,800 cells
per cubic millimeter on day 10, with neutrophili,
persistent lymphopenia, and progressive thror





image7.png
Symptoms of
Middle East respiratory syndrome

s,:c/stemlc respiratory
- fever -
~ cough .
. M - expectoration
muscle pain .

- shortness of breath

stomach and
intestines

- vomiting

- diarrhea

- abdominal pain




image1.jpeg




