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The year 2020 started with a number of unfortunate events, and 
the most prominent to date is the COVID-19 pandemic. 2019-
nCoV was named by the World Health Organization (WHO) 
on 7 January 2020. It was also announced with the official 
name: Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) by the International Committee on Taxonomy of 
viruses (ICTV) on 11 February 2020.

COVID-19 is a new virus with its own characteristics and the 
human population showed its naivety. The number of individuals 
infected with COVID-19 continues to rise globally and healthcare 
systems have become increasingly stressed. The general advice to 
all of humanity is to “stay home”.

The urgent switch of priorities and the necessity to reorganise 
the work became eminent for all departments at the Ramus 
Corporation.

In this crisis, an essential role is dedicated to the clinical 
laboratory, contributing to patient screening, diagnosis, monitoring/
treatment, and epidemiologic recovery/surveillance. 

SMDL-Ramus (Ramus Laboratory) was the first one of the 
private laboratories in Bulgaria dealing with COVID-19, based on 
PCR tests since 1 Mar 2020. The remarkable speed of the decision 
to implement testing for COVID-19 was based on the capability of 
Ramus Laboratory: 

• Highly qualified personnel of specialists in different medicinal 
fields;

• Employees trained in keeping biosafety standards in their 
everyday work – sampling, manipulations, testing – including 
in molecular biology sciences, keeping to the highest 
disinfection standards;

• Laboratory facilities and equipment appropriate to perform the 
necessary tests (PCR equipment);

• Emergency electric generation and key sensitive equipment 
protected by a USP;

• Accreditation from Ministry of Health (MoH), including for 
the Microbiology and Virology departments, mandatory for 
the task at hand.

The ability to provide physically separated areas committed to the 
testing of COVID-19 was the crucial last grain that tilted the scales. 
Two separate reception areas and medical offices for test collecting 
are established in order to protect patients undergoing routine 
laboratory test analysis from those being tested for COVID-19.

All procedures were arranged based on internal company risk 
assessments for each stage of testing – patient reception, sample 

collection, sample reception, laboratory testing. Comprehensive 
documentation of all stages was a crucial requirement.

In Bulgaria, the coronavirus epidemic manifested itself initially 
simultaneously with a full swing influenza B epidemic and 
diminishing influenza A epidemic. Thus, initially the hot topic was 
“Is it influenza or COVID?”! Following the necessity of the situation, 
Ramus Laboratory proposed testing for those possible causes of 
indisposition. Patients were advised to simultaneously test for other 
frequent respiratory pathogens using routine laboratory procedures. 

Nowadays, with the diminishing risk of influenza occurrence, 
only a coronavirus test is performed.

According to the knowledge gained for the time being, it is 
considered that the most reliable diagnosis of suspected cases of 
COVID-19 is PCR testing (or stated more scientifically, real-time 
reverse transcription polymerase chain reaction – rRT-PCR). The 
rRT-PCR is a nucleic acid amplification test (NAAT). The goal is to 
search for the presence of unique for this particular virus molecules 
in respiratory tract specimens – upper respiratory tract specimens 
(nasopharyngeal swab), irrespective of the presence or absence of 
any symptoms. 

One of the crucial steps in the analysis is the so-called extraction 
of the viral particles from the sample. When testing for COVID-19 
started, this step was performed manually, which was a hard and 
time-consuming process. At best, up to 48 samples could be handled 
in three hours of work, which was acceptable due to low interest 
from society.

Shortly, in parallel with the worsening of the situation 
worldwide, the increased emigration of Bulgarian citizens from 
different hot points and growing media attention on the number 
of hospitalisations and mortality rates all over the world resulted 
in the laboratory experiencing the consequent growing desire from 
the general population for testing. This led to the inevitable need 
and decision to purchase an automatic extractor, facilitating the 
increased COVID-19 testing.

Thinking Outside the Box during the 
COVID-19 Pandemic

Market Report



Journal for Clinical Studies  15www.jforcs.com

Nowadays the available equipment and organisation of daily 
work and personnel of SMDL-Ramus achieve the unique possibility 
to perform more than 700 PCR tests in 24 hours.

Moreover, our laboratory was the only facility, in that moment, 
testing asymptomatic persons, while the national institutes only 
tested patients showing symptoms.

The PCR test might have been a bit pricy due to the sophisticated 
technologies applied, but it was still the same as the National 
Reference Laboratory analysis and had the same high standard of 
quality. 

Subsequently, as the pandemic progressed, the idea of mass 
testing the population, or at least of certain high-risk groups, 
evolved. Moreover, the potential scenario of an asymptomatic 
course of the disease led to the need to propose tests for those 
people who may have generated immune response. This led to 
the introduction of cheaper options for the testing of COVID-19, 
sacrificing the highest quality for lower pricing, i.e. so-called “rapid 
testing”. Those quantitative tests for COVID-19 would give simple 
“Yes or No” results for the presence or absence of antibodies in 
the nasal swab. Such additional tests were included in the Ramus 
portfolio. 

Besides the ongoing discussion worldwide about the reliability 
of “rapid testing” (very much depending on the manufacturer as 
well), the accessibility of the testing and the financial reasons were 
dominant for some people. 

Following the Ramus Laboratory policy for providing the best 
possible quality of service, an intermediate option between PCR 
and “rapid testing” price-wise and quality-wise was discussed and 
utilised; namely, the quantification of the antibodies in the blood, 
showing reliable results for the state of the immune system. 

This idea required the purchase of a new piece of equipment, 
MAGLUMI 800 – Snibe. This analyser is a fully-auto chemi-
luminescence immunoassay analyser for the COVID-19 clinical 
markers. The analyser also allows the testing of other parameters, 

reported to be useful for the monitoring of the health status of the 
COVID-19 positive potions – ferritin, PCT, CRP, hsTnI, D dimer, 
beta-2 microglobulin.

When in contact with foreign substances, called antigens, the 
immune system produces an immune response – antibodies that 
appear in the bloodstream. Research has shown the detection of two 
types of antibodies – IgM and IgG antiviral antibodies in the serum 
samples from patients infected with COVID-19.

Among them, IgM appears earlier in the course of the infection, 
and is mostly positive after 3–5 days of onset. After a few days the 
IgM titres decrease and the IgG potency rises rapidly. The titre of 
IgG antibody during the recovery phase may increase four times or 
more compared to the acute phase.

The MAGLUMI IgG/IgM assay is reliable and fully automated 
in the vitro antigen-antibody reaction, measuring the exact 
concentration of the COVID-19 specific antibodies. The risk of 
false negative or false positive results, inherent in “rapid testing” 
is negligible.

The whole duration of analysis is around 40 minutes, providing 
patients with quick results after a simple blood draw manipulation, 
facilitating the testing of a large patient population, protecting the 
safety of the laboratory employees simultaneously.

The role of the right equipment and facilities is indisputable, 
but our employees are the ones who made the “COVID-19 
testing” challenge feasible. Our well educated and trained team 
demonstrated its competence, capacity, knowledge, and authority 
in working in high-risk conditions and under pressure.

For a short time, the personnel had to enrich the routine work 
process with a number of additional steps, mostly documentation-
wise and related to the more strict disinfection requirements, 
including, but not limited to:

• Strict observance of a number of relevant protocols at all times;
• Additional interview of persons with probable or confirmed 
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COVID-19, including collection of personal data, while 
complying with GDPR requirements;

• Collection of specimens from suspected COVID-19 patients 
(respiratory swabs or blood) under high safety requirements.

The engaged teams were re-trained on the appropriate standard 
operating procedures (SOPs) for collection, storage, packaging, 
and transport of specimens. New COVID-19 specific operational 
instruction and forms were developed, based on WHO and local 
authority recommendations, documented and available to relevant 
personnel. The staff were trained and monitored for efficacy in 
regard to the new document package.

Appropriate procedures for medical personnel to handle the 
additional protective equipment (for instance instruction about the 
correct way to put on and take off the protective clothing) was issued.

The staff in direct contact with patients being tested for 
COVID-19 or the collected samples were divided into separated 
teams with no physical communication between teams, following 
the WHO recommendation. Two types of teams – for taking samples 
and sample analysis – were structured. Each team for the sample 
analysis consisted of six individuals – a doctor who specialised in 
virology and microbiology, chemist or molecular biologists and a 
receptionist.

The work hours of a single team are limited to a maximum of four 
hours in an isolation ward. Two teams of both types work during 
the day without any contact between the team members, avoiding 
cross-contamination. A dedicated person reviewed the relevant 
and reliable sources for new available information on a daily basis, 
updated the documents used, when needed, and communicated the 
changes with the COVID-19 teams. 

Each staff member is monitored for body temperature and 
respiratory symptoms before the beginning of their work at the 
laboratory, and only people with normal health status are allowed 
in. The Ramus staff working on the front line are regularly tested 
for COVID-19. 

The WHO imposed requirements on protective equipment which 
was compiled in a letter. Adequate personal protection (PPE e.g., 
gowns, gloves, masks, eye protection) in accordance with BSL-2 
laboratory protection requirements is available and obligatory to use 
for the staff dealing with coronavirus-19 according to the exposure 
risk level. 

The provision of the PPE was an issue at the beginning of the 
crisis, because the PPE suppliers were unprepared with sufficient 
quantities of protective equipment, and the entire amount was 
redirected to government entities due to a change of priorities.

The medical director of the laboratory investigated, and market 
and manufacturers had to provide reliable funds in sufficient 
quantities to ensure the workflow for a few days ahead and to 
ensure the safety of our teams. 

The sufficient availability of critical supplies is checked on a 
daily basis by a dedicated person.

Only appropriate disinfectants with proven activity against 
enveloped viruses are used. Disinfection of floors, walls, and 
all surfaces and objects is performed with chlorine-containing 
disinfectant three times a day and repeated any time when 
contamination is suspected. Air disinfection is performed by using 
ultraviolet lamps three times a day.

The location of the SMDL-Ramus central laboratory facility, near 
metro and bus stations, helps the patients to reach the facility. 

The SMDL-Ramus central laboratory facility has its own large 
parking area offering its patients logistical ease, and facilitates the 
appropriate distance of 2 metres. Colour-coded signs were especially 
posted to demonstrate the necessary distance to be kept, while the 
entire process was constantly supervised by Ramus staff. 

For those who were unable, for various reasons, to come to the 
central facility, SMDL-Ramus offer an in-home visit for sampling 
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for coronavirus testing by three specially trained and equipped 
teams. Every team performs around 25 visits per day, so more than 
1400 patients have used this service in under two months.

We take great pride that our colleagues from a number of 
hospitals in the country chose us for testing their medical and other 
staff.

The number of conducted tests from 15 March 2020 to 30 April 
2020 is as follows:

• 10,148 PCR tests with 162 positive cases
• 7200 rapid tests with 213 positive cases

These numbers represent the higher percentage of tests 
conducted in Bulgaria (around 30%).

The reorganisation of the working process was in a way a 
challenge, but was to facilitate the implemented integrated quality 
management systems in the corporation. 

SMDL-Ramus received accreditation from MoH for maximum 
duration, accreditation through EA BSA on ISO 17025:2017, and 
certification by Lloyds Register on ISO 9001:2015. SMDL- Ramus, in 
accordance with ISO 15189, is conducting an effective monitoring of 
the performance of diagnostic methods by using a third-party quality 
control – national and international, accredited to ISO 17043.

The new external quality assurance (EQA) programme was 
designed firstly by RANDOX in the UK, allowing the evaluation 
of laboratories’ ability to detect different coronaviruses including 
SARS-CoV-2 (COVID-19) using routine molecular methods, and our 
laboratory is already one of the participants.

A follow-up plan for Covid-19 patients is proposed by WHO, 
including a number of tests, expected to facilitate the health status 
monitoring of infected patients providing some base allowing 
prognosis of the disease outcome. Based on this, the medical 
director of SMDL-Ramus, with the collaboration of specialists in 
different fields, prepared a promotional package containing these 
additional laboratory parameters.

An information tempest erupted in society in Bulgaria. The 
media focused itself on the hot topics of the day, namely the 
shortage of protective face masks and other equipment (for both 
medical specialists and citizens), availability of tests and the risks 
of choosing one test over the other, prices of tests (free for patient 
with symptoms and governmental staff), what is happening with 

the frontline staff...

Due to the apparent role of SMDL-Ramus in the COVID-19 
issue, the national and local TV and radio media interviewed the 
CEO & medical director of SMDL-Ramus. The most pressing topics 
were those about the availability of tests for the citizens, informing 
people about how the testing is accomplished and the differences 
of the test options, which was shown to be a bit overwhelming for 
the participants. 

The ongoing clinical trials performed by CRO Ramus Medical 
in the clinical phase are continuing, as agreed with the sponsors, 
following the “safety first” concept. 

The official statement of the Bulgarian Regulatory Agency 
regarding its position during these strange times was not behind 
schedule, stating that trials should be postponed as much as 
possible. Various (online) training sessions with practical suggestions 
on how to minimise the damage followed as well.

Conclusion
For the Ramus Corporation, the pandemic offered the opportunity to 
demonstrate to a wide range of people, companies and institutions 
its potential, professionalism, ethics, and advantages.

Our self-supporting departments, including medical laboratory 
with different fields of competence, logistical network, medical 
centre, CRO, integrated quality system and extremely stable 
management core made us stable during these unstable times.

The additional knowledge gained during the crisis will not only 
increase the positions of our PCR laboratory in Bulgaria, but will 
make us a more attractive choice for central and safety laboratory 
for various clinical investigations on the COVID-19 topic, that are, 
beyond doubt, just around the corner.

Be safe! 
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