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BACKGROUND 

 

Coronaviruses are a large group of viruses that are commonly affecting animals and humans. 
Several years ago, outbreaks of Severe Acute Respiratory Syndrome (SARS) and Middle East 
Respiratory Syndrome (MERS) have occurred in human populations.1 In December 2019, a 
cluster of patients from Wuhan, China were diagnosed with “pneumonia of unknown etiology” 
which was later found out to be caused by a novel coronavirus, named severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). Thus, the disease was then officially named as 
coronavirus disease 2019 (COVID-19).2 
 
In March 2020, as the number of cases has been increasing within China, across its borders, 
and to other countries at a faster rate than SARS and MERS, the World Health Organization 
(WHO) assessed the outbreak and characterized the situation as a pandemic.3 In the event of 
such outbreaks and pandemics, one of the 8 major pillars of public health preparedness and 
response includes laboratory testing, which is vital in the case detection, management, and 
control of the infectious disease.4 Detection of Covid-19 can be confirmed using laboratory tests, 
in addition to signs and symptoms and history of travel and possible contacts.  
 
Real-time reverse transcription polymerase chain reaction (rRT-PCR) is a molecular test used 
for the detection of nucleic acid from SARS-Cov-2. It requires a stringent laboratory facility that 
will aid in effective sample and reagent preparation and the actual nucleic acid amplification 
testing by competent laboratory staff. In the current setting, the turn-around time takes around 
approximately 24 to 48 hours (method-specific), which can cause a delay in the detection of 
infected persons and thus prolonging the transmissibility of the virus. 
 
In December 2010, the WHO endorsed the use of the GeneXpert system developed by the 
Cepheid as a new rapid diagnostic tool for diagnosing tuberculosis with resistance to one of the 
first-line anti-tuberculosis drugs, the Xpert MTB/Rif. The technology involves a semi-automated 
real-time polymerase chain reaction nucleic acid amplification technology performed in less than 
2 hours.5 This molecular diagnostic system is currently adopted by the national programs in TB 
burden countries and centers for rapid screening and point of care testing, respectively. 
 
To respond to the need for faster detection of SARS-Cov-2 in clinical specimens, the Xpert 
Xpress SARS-CoV-2 was developed by Cepheid and has received FDA Emergency Use 
Authorization for COVID-19 pandemic.6 The Philippines Department of Health is planning to use 
the current GeneXpert system of the National TB Control Program Laboratory Network for 
subsequent testing for COVID-19.7 While the GeneXpert system is in place, continuous 
guidance from laboratory authors are still required for effective implementation of setting up 
laboratories as COVID-19 testing centers, thus, giving rise to this technical document. Following 
all recent guidelines on the effective adoption of Xpert Xpress SARS-CoV-2 can lead to faster 
screening, diagnosis, and management of patients with COVID-19, which can aid in halting its 
transmission and thereby addressing the pandemic. 
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ABOUT THE DOCUMENT 

 

This technical guide is developed by the laboratory authors of Coach MLB Consulting with the 
overall goal of improving access to quality-assured laboratory services, allowing early case 
detection, diagnosis, and management of COVID-19 patients.  
 
The technical assistance is aimed to support the development and enhancement of existing 
laboratory systems involved in the establishment of COVID-19 testing centers using the 
GeneXpert system in the Philippines. Specifically, this is expected to benefit the following 
stakeholders in the Philippines: 
 

 Inter-Agency Task Force on Emerging Infectious Disease (IATF-EID) 
 

 Department of Health (DOH) 
 

 Research Institute for Tropical Medicine (RITM) 
 

 National health programs with laboratory networks from central, intermediate (regional 
and provincial health offices) and peripheral levels (rural health units, municipal health 
centers, hospital labs, private labs, etc.) managing and utilizing the GeneXpert system 
(e.g. National TB Control Program, NTP) 
 

 Technical assistance providers in pandemic response 
 

 Most importantly, all patients, families, healthcare workers, and communities affected 
with COVID-19 
 

Though the initial focus of this document is concentrated on the context of laboratory network 
and laboratory systems in the Philippine setting, the guiding principles, position statements, 
specific guidance, and recommendations can be used by other countries and territorial states 
integrating the COVID-19 testing via the GeneXpert system within their established laboratory 
networks (e.g. counterpart agencies as stated above).  
 
Furthermore, this can serve useful as a reference for laboratory managers, scientists, 
epidemiologists, researchers, policymakers, academicians, and students involved in laboratory 
medicine, particularly on laboratory systems strengthening and laboratory network management 
as part of complex health systems, in investigating outbreaks and working in a pandemic 
setting. 
 
While this guide takes on a comprehensive approach to laboratory systems, it is important to 
note that this document only seeks to provide technical support, and therefore, shall not replace 
existing approved guidelines at the country or local level. Considering the pathogen is novel in 
the field of human medicine and health, the authors acknowledge that this document is not 
complete in itself as there might be new learnings about SARS-CoV-2 when further studies and 
expert recommendations become available in the future.  
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Additionally, the authors do not intend to provide a complete set of recommendations that will 
address all technical issues in the field from the national to the local levels. Instead, the 
additional purpose of this guide is to introduce relevant sets of context-specific guide questions 
that will help decision-makers in the formulation and review of laboratory and diagnostic policies 
in place. As answers to these issues and questions arise after a significant time, new editions of 
the guide are envisioned that will contain updates and/or new recommendations. 
 
The authors also express that the guide is made without any specific purpose of commercial 
endorsement of the Cepheid which is the manufacturer of the GeneXpert platform. In this time 
of global crisis, the authors intend to maximize the use of current laboratory capacities to help in 
case detection and further control of the COVID-19, without compromising the established 
systems for TB diagnostics. 
 
The first part of the technical guide provides a background of the guiding principles involved in 
the testing for COVID-19 in the laboratory. The second part describes the authors’ 
recommendations for the laboratory path of workflow covering the phases of laboratory 
activities: pre-analytic, analytic, and post-analytic. The third part, on the other hand, provides 
technical guidance using cross-cutting laboratory systems for Xpert COVID-19 laboratories. 
References were included in the last section of the guide. 
 
“In light of this event, we hope and pray for everyone’s cooperation to combine our efforts – 
knowledge, skills, expertise, and wisdom that will collectively create a truly resilient 
environment, with healthcare systems that go beyond the focus of patient-centered care, but for 
overall human survival. Not survival of the fittest, but the survival of all.”  
 
– Marlon L. Bayot, Head Technical Advisor, Coach MLB Consulting  
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GUIDING PRINCIPLES ON LABORATORY TESTING FOR COVID-19 

The guiding principles listed below are adapted from the interim guidance on laboratory testing 

for coronavirus disease (COVID-19) in suspected human cases released on the 19th day of 

March 2020 by the World Health Organization.8 The authors adhere to the same principles 

during the development of this technical guide. 

 

 The decision to test should be based on clinical and epidemiological factors and linked 

to an assessment of the likelihood of infection.  

 

 PCR testing of asymptomatic or mildly symptomatic contacts can be considered in the 

assessment of individuals who have had contact with a COVID-19 case.  

 

 Screening protocols should be adapted to the local situation.  

 

 The case definitions are being regularly reviewed and updated as new information 

becomes available.  

 

 Rapid collection and testing of appropriate specimens from patients meeting the 

suspected case definition for COVID-19 is a priority for clinical management and 

outbreak control and should be guided by a laboratory expert. Suspected cases should 

be screened for the virus with nucleic acid amplification tests (NAAT), such as RT-PCR. 

If testing for COVID-19 is not yet available nationally, specimens should be referred.  

 

 If case management requires, patients should be tested for other respiratory pathogens 

using routine laboratory procedures, as recommended in local management guidelines 

for community-acquired pneumonia.  

 

 Additional testing should not delay testing for COVID-19.  

 

 As co-infections can occur, all patients that meet the suspected case definition should be 

tested for COVID-19 virus regardless of whether another respiratory pathogen is found. 

 

 In an early study in Wuhan, the mean incubation period for COVID-19 was 5.2 days 

among 425 cases, though it varies widely between individuals. Virus shedding patterns 

are not yet well understood and further investigations are needed to better understand 

the timing, compartmentalization, and quantity of viral shedding to inform optimal 

specimen collection.  

 

 Although respiratory samples have the greatest yield, the virus can be detected in other 

specimens, including stool and blood. 

 

 Local guidelines on informed consent should be followed for specimen collection, 

testing, and potentially future research. 
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EXPERT ADVICE ON THE PATH OF LABORATORY WORKFLOW  
 
Position statements of the authors regarding COVID-19 testing in designated laboratories, 
referred in the document as “Xpert COVID-19 laboratories”, are described adopting the 
strategies to improve the reproducibility of results in the laboratory as described following the 
path of workflow, illustrated below9: 
 

 
Figure 1. Strategies to improve the reproducibility of results in the laboratory  
 
The strategies can be classified into pre-analytic, analytic, and post-analytic phases of 
laboratory workflow, designated by the color transition and intensities (e.g. green, blue-green, 
blue). While these strategies are arranged in that particular sequence, these should be carried 
out altogether to ensure that results for COVID-19 testing are reliable, accurate, timely, and of 
good quality. 
 
 
Patient preparation and specimen collection 
 
The authors recognize that during an outbreak or a pandemic, patients are more anxious and 
stressed due to their clinical condition which adds to the burden of their symptoms (i.e. what 
they feel).10 This situation can present a barrier to communication, thus, interacting with the 
patients properly and explaining them clearly the laboratory processes for COVID-19 are highly 
important.  
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 Establishing rapport between the specimen collector and patient fosters trust and 
cooperation and can lead to the collection of a quality specimen. If possible, talk to the 
patient in an area with minimal distraction.  
 

 The Xpert Xpress SARS-CoV-2 requires the use of a nasopharyngeal swab for testing. 
Specimen collectors should be in complete personal protective equipment (PPE) before 
facing the patients. The authors recommend the use of laboratory gown, N95 respirator, 
gloves (preferably nitrile), eye goggles (or face shield), hair cap, and shoe cover. New 
guidelines on wearing PPE may be released in the future but the authors emphasize that 
decisions on essential (must-haves) and additional PPE shall be based on the risk 
assessment in specimen collection which may vary within the facilities. If one or more 
essential PPE for specimen collection becomes unavailable, the authors recommend 
that collection be halted until the appropriate number of supplies have been replenished. 
 

 If the specimen required for testing will be sputum (e.g. when the patient has productive 
cough), the specimen collection area for presumptive TB patients can be used provided 
that it is well ventilated, with privacy and with facility for handwashing. Patient 
supervision for expectorating a good quality of sputum is still advised. Note that the 
present guidelines of the CDC include the use of sputum as a lower respiratory tract 
specimen for conventional RT-PCR testing in molecular biology laboratories11; while 
there no specific recommendations currently exist for sputum to be tested using the 
Xpert Xpress SARS-CoV-2. Other clinical specimens include nasal wash and nasal 
aspirate which currently are not used on GeneXpert Xpress System. 
 

 Because presumptive TB patients are at higher risk of contracting COVID-19, these 
patients should not be mixed. Coughing etiquette, wearing masks, handwashing, and 
physical distancing while waiting for specimen collection can be instituted to both patient 
groups (TB and COVID-19). 
 

 Perform specimen collection on patients referred to the laboratory with appropriately 
filled-out requisition form from the requesting physician and/or facility. Routine collection 
of samples from patients must be available on both in-patient and out-patient basis. 
Urgent test request, labeled as “stat”, should be dealt with accordingly. If an increasing 
number of patients are subject to testing, consider having additional staff trained to 
collect nasopharyngeal swab, who will then be taught and supervised by the previously 
trained personnel.  
 

 Collecting swabs may be an easy task but at the same time can be challenging to non-
experienced staff. Patience and confidence in collecting samples from upper and lower 
respiratory tracts are essential. Training on specimen collection using nasopharyngeal 
swab is highly recommended.  
 

 Other questions regarding the testing process and the result transmittal (including 
turnaround time) must be clarified before the patient leaves the specimen collection 
area. Some patients are not fond of asking questions, thus, highlighting to the patient the 
most important parts of the patient preparation and specimen collection is necessary. 
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Guide questions: 
 

1. Should a separate area in the healthcare facility or laboratory be built solely for COVID-
19 specimen collection?  
 

2. What are the structural requirements for specimen collection area especially in settings 
with a previously limited space? 
 

3. How long can the N95 respirator be used for specimen collection? 
 

4. Who will do the specimen collection? Is it necessary to be a laboratory staff, for instance, 
a medical technologist? Or a designated staff (not necessarily lab personnel but a 
trained healthcare worker) can be assigned instead? 
 

5. What are the criteria for a good quality nasopharyngeal swab? How will the specimen 
collector ensure that the optimal sample was obtained? 
 

6. Once a single specimen container was opened, how long can it be used? 
 

7. Can any other form of sterile swab be used instead of the initially designated swab? 
 

8. How will the laboratory respond with a test requisition for Xpert Xpress SARS-CoV-2 
testing for a post-mortem analysis? Is it advised to be done for dead patients?  
 
The authors recommend that these concerns be brought up and decided not only by the 
laboratory and healthcare management team but also to seek guidance from the 
Department of Health. Clinical, epidemiologic, and programmatic considerations are 
essential in coming up with a decision. 
 

 
Specimen packaging, storage, and transport 
 
The authors emphasize that a good specimen quality leads to quality laboratory test results.  
 

 Checking the quality of specimen containers before (e.g. faulty containers, contaminated 
viral transport medium) and after collection (e.g. properly capped and adequately 
labeled, complete information on the laboratory request form, etc.) is highly advised.  
 

 Maintain specimen integrity by ensuring proper storage of respiratory specimens 
according to manufacturer’s specifications. The specimen collector must be familiar with 
the appropriate quality of specimen container (e.g. sterile container), the indications for 
using transport medium and storage requirements (e.g. at 2-8⁰C), and recommendations 
for freezing specimens from -20⁰C to -70⁰C for subsequent delays in testing.  
 
For the GeneXpert system, nasopharyngeal specimens can be stored at room 
temperature (15-30⁰C) for up to 8 hours and refrigerated (2-8⁰C) up to 7 days until it is 
processed.12 
 

 Additionally, guidelines for the safe transport of infectious substances and diagnostic 
specimens by the WHO and International Air Transport Association (IATA) must be 
followed together with national and local regulations.  
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 The application of the triple packaging principle as currently applied in the TB program 
can be adopted.  

 
Guide questions: 
 

1. Is there a dedicated transport medium for use on the GeneXpert?  
 

2. If the answer is no, will there be particular requirements for viral transport medium for 
Xpert Xpress SARS-CoV-2 testing? 
 
 

Specimen receipt and virus inactivation 
 
The authors agree that specimens must be received and placed in an orderly and safe manner, 
without compromising its quality. While consideration for specimen handling is known for TB, for 
example, TB bacilli are sensitive to sunlight exposure through the ultraviolet light, the stability of 
SARS-CoV-2 viral ribonucleic acid (RNA) in the specimens under certain conditions is still 
unknown.13  
 
Nevertheless, specimen integrity is a key factor for an accurate and reliable result. Therefore, 
the authors recommend that a dedicated specimen holding areas for COVID-19, TB, and other 
tests submitted in the laboratory must be in place. If possible, a registry for specimens received 
can be made to monitor the number of specimens within the shift and for endorsement purposes 
(e.g. hospital settings). If triaging of clinical samples in a health facility shall be established to 
facilitate proper receipt in the laboratory, ensure that all designated personnel are aware of the 
process.14 
 
For the SARS-CoV-2 inactivation, the Cepheid does not mention any procedure for virus 
inactivation on specimens for laboratory testing using Xpert Xpress SARS-CoV-2.15 A viral 
transportation medium (VTM) is composed of the following substances to preserve virus 
viability16: 
  

 Heat Inactive 10% Fetal Bovine Serum (FBS) which acts as protective protein for the 
survival of the virus during transport 

 

 Hanks Balanced Salt Solution (HBSS) 1x with calcium and magnesium ions, no phenol 
red, to make the VTM an isotonic solution; able to maintain the integrity of the viral cell 
and pH 

 

 Gentamicin sulphate (50mg/mL), to prevent bacterial contamination 
 

 Amphotericin B (250ug/mL) (Fungizone), to prevent fungal contamination 
 
Thus, the authors expect that the virus will be inactivated once the sample was placed inside 
the cartridge. A previous communication of the author with the Cepheid staff revealed that the 
lysis buffer contained in the cartridge is responsible for virus inactivation. The lyse buffer works 
by lysing open the viral capsid, thereby, rendering the virus inactivated.17 This should be 
highlighted among staff during the training. 
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Guide questions: 
 

1. Can specimens collected from other sites be received and processed in the laboratory? 
 

2. If the inactivation of the virus will happen inside the cartridge, does this mean a biosafety 
cabinet is necessary? Or a clean benchtop be adequate? 

 
 
Laboratory quality control 
 
The authors support that appropriate quality control for each test done in the laboratory should 
be carried out before testing sample specimens. For laboratories under the NTP, current 
national guidelines for quality control measures for Direct Sputum Smear Microscopy (DSSM), 
TB culture, and Drug Susceptibility Testing (DST) including phenotypic and genotypic methods 
(Xpert MTB/Rif Assay and Line Probe Assay [LPA]) still apply.  
 
For COVID-19 testing using the Xpert Xpress SARS-CoV-2 in the GeneXpert system, a sample 
processing control (SPC) and a probe check control as internal controls are available in each 
cartridge, which checks possible inhibitors in the RT-PCR reaction and verifies that all reaction 
components (i.e. probe, PCR tube, reagents) are in good condition, respectively.18 External 
controls are also available, and its use will depend on national guidelines on quality control. 
 
Guide questions: 
 

1. Are internal controls enough for Xpert Xpress SARS-CoV-2 testing? 
 

2. If external controls are required, how will these be purchased? 
 

3. Who will run external controls in the laboratory? Internal or external staff? 
 
 
Laboratory testing process 
 
While other testing processes are in the laboratory are still performed as is, the authors 
emphasize that Xpert Xpress SARS-CoV-2 should be carried out according to the specific 
procedure provided by the manufacturer (Cepheid). 
 

 The GeneXpert machine currently used for Xpert MTB/Rif assay is the same instrument 
for Xpert Xpress SARS-CoV-2. Although the cartridge may just look like the same, the 
testing process of these two tests is not similar.  
 

 Please refer to the reference instructions strictly, particularly on machine preparation, 
specimen preparation (e.g. mixing), pipetting the sample, transferring the sample to the 
cartridge, loading (and unloading) of the cartridge, and viewing of results.19 
 

 The authors recommend the laboratory staff to wear appropriate PPE including 
laboratory gown, N95 respirator, gloves (preferably nitrile), eye goggles (or face shield), 



 Coronavirus disease (COVID-19) testing using the GeneXpert System 

Coach MLB Consulting  Page 14 of 31 

hair cap, and shoe cover. Current discussions include the use of wearing a surgical 
mask over the N95 respirator to prolong the duration of use of the respirator. 
 

 If there would be supply stock-outs for the essential PPE during the laboratory testing 
process specifically on the opening the viral transport medium and transferring an 
amount of sample to the cartridge, the authors recommend that testing be halted until 
appropriate supplies become available. Appropriate management of supplies including 
forecasting is an important component of continuous laboratory services, both for TB 
and COVID-19 testing. 
 

 Basic and essential troubleshooting skills should be taught to laboratory staff performing 
the test during the training. Biomedical engineers for GeneXpert instruments are not 
always on-site and cannot easily attend to if concerns arise due to certain travel 
restrictions at the local levels. Effective communication should be established and be 
used instead so that proper instructions can be provided to the staff.  

 
Guide questions: 
 

1. Can specimens can be processed by batch because of the number of modules in Xpert 
COVID-19 laboratories, just like what is currently done in TB specimens? 
 

2. Since the GeneXpert instrument will be used for two diseases, is it practical to assign 
modules for TB and COVID-19 so that both services can be provided even in the 
presence of a pandemic?  
 
For instance, in a 4-module machine, a 1:3 or 2:2 ratio. In doing this, the authors 
recommend considering the usual influx of patients for TB and COVID-19 (presumptive 
TB and persons under investigation/suspect for COVID-19).  
 
As much as possible, the authors least likely recommend that samples for TB testing be 
referred to other sites because this may affect the turn-around time (TAT) and TB 
diagnosis. The ultimate goal is the early detection of both TB and COVID-19, where TB 
diagnostics should never be compromised. However, if this scenario cannot be 
prevented is such settings, consider referring specimens in the most accessible (not just 
near but with less transportation and travel time) and available (e.g. with the low 
workload and sufficiently trained staff) laboratories. Specimen referral for TB has 
advantages over patient referral systems especially in preventing patients from spending 
additional costs for travel to other facilities and more importantly to prevent themselves 
from possible exposure to the virus in the environment. 

 
 
Recording and reporting 
 
The authors agree that the value of accurate recording and reporting is part of the overall 
laboratory service quality. The Xpert Xpress SARS-CoV-2 uses the results which can be easily 
adopted in the development of national guidelines during the pandemic. At the same time, a 
unified interpretation and reporting of test results are essential in the effective use of clinical 
practice guidelines. Meanwhile, the verification of recorded data before releasing the results 
needs to be emphasized. 
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Guide questions: 
 

1. What laboratory records are necessary for the Xpert COVID-19 laboratories? 
 

A laboratory register for COVID-19 patients can be made, just like the NTP laboratory 
register. Integrating patients into one register may give a false sense of efficiency and 
would possibly confuse the laboratory staff. 
 

2. What is the essential information on the laboratory records identified? 
 

In developing a laboratory register for COVID-19 patients, the authors recommend using 
the NTP laboratory register as a guide for the information. Components of the register 
may include lab serial number as a unique identifier, name, age, sex, address, test 
result, and remarks. Other essential information can be based on the existing data 
gathered in case detection. Only include those which are relevant to the laboratory 
testing process.   

 
 
Release and transmittal of laboratory result 
 
The authors support the efficient and immediate release of laboratory results. Results should 
only be given to authorized health personnel as stated in current national guidelines for 
pandemic response. For instance, the Regional Epidemiological and Surveillance Units (RESU) 
have been receiving the results from the COVID-19 testing centers before it reaches the 
hospital. A scheme for the transmittal of results for Xpert Xpress SARS-CoV-2 is highly 
beneficial and can be adapted to the existing protocol. 
 
Guide questions: 
 

1. What should be the turn-around time for COVID-19 testing given that it only takes 
approximately 45 minutes for the GeneXpert instrument to process the sample within the 
cartridge? 
 

2. How many copies of results should be made? 
 
The authors recommend that there should only be one original test result to be released 
by the laboratory. Additional copies can be made by the receiving facility if necessary. 
 

3. In the case of a pandemic, when equipment such as printers and other means fail, can 
results be reported and transmitted using alternative means via phone call, text 
messages, social media from the laboratory to the receiving facility? 
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EXPERT ADVICE ON LABORATORY SYSTEMS 
 
To comprehensively tackle the technical areas of implementing the COVID-19 testing programs 
in the country, specific guidance and recommendations were also made by the authors by 
specifically addressing not only the path of the workflow as previously presented in the report 
but also the laboratory systems framework as applied in the Philippine context. In doing so, a 
more in-depth analysis was made as the medical laboratories are not only facilities performing 
tests for patients but are also considered as complex adaptive systems in health.  
 

 

 
Figure 2. The Laboratory Systems Pyramid 
 
This pyramid is composed of building blocks that are required to execute functions of the Xpert 
Covid-19 laboratories. Three planes surrounding the blocks, and the pyramid as a whole, 
include (1) budget, which allows the financial capacities to ensure the functioning of all other 
blocks; (2) the laboratory management for planning, implementation, and evaluation of 
laboratory operations and processes; and (3) customer service which allows delivery of 
laboratory services in a patient-centered approach. 
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Staff 

 In a conventional molecular biology laboratory, staff may include a medical technologist, 
molecular biologist, biologist, microbiologist, and other health-related professionals. For 
Rapid TB Diagnostic Laboratories (RTDL) that will serve as Xpert COVID-19 laboratories 
in the country, it should be emphasized that certain issues may arise about some trained 
personnel who were previously not a laboratory staff by profession. It should be clarified 
that it does not belong to the criteria of GeneXpert operators who were once trained to 
perform Xpert MTB/Rif assay in the past.  
 

 There should be no discrimination among the staff. While the laboratory workforce of the 
network for the TB program is always ready to support the initiatives of the government 
against COVID-19, their willingness to help will not change the fact that they are 
exposed to biological risks inherent to the handling and testing of specimens for SARS-
CoV-2.  
 

 Staff motivation is highly advised during this pandemic. Employers from the public and 
private sectors can explore ways on how to increase job satisfaction through various 
incentive schemes. Any form of assistance to the laboratory staff, especially in areas 
where the enhanced community quarantine (ECQ) is going on, is highly appreciated.  
 

 Laboratory staff can perceive an additional amount of stress, thus, work fatigue in the 
workplace should be prevented as much as possible. Skeletal forces and rotating 
schedules could help. In laboratories manned by only one staff, the workload for COVID-
19, TB, and other tests should be defined based on the current need within the area. 
Additional support staff (health professional) can be temporarily employed in such cases 
to perform other minimal tasks, while the trained staff is doing the major tasks. 
 

 Perform a clinical assessment of the most recent health status of the trained staff in the 
identification of RDTL to be used as an Xpert COVID-19 laboratory. Medically at-risk 
staff (those who are aged 60 years and above, with having chronic respiratory disease, 
diabetes, hypertension, heart disease) should be given appropriate medical attention as 
necessary before allowing them to perform the new work. While all persons can be 
infected by the SARS-CoV-2, staff with these medical conditions are more vulnerable to 
become very ill once they get infected. 

  
 
Budget 

 Allocate a budget for the laboratory operations with allocations for contingency plans. 
For those in the public sector, the regular funds for maintenance and other operating 
expenses (MOOE) and other local funds from the general appropriations act (GAA) can 
be used in preparing for COVID-19 testing. The authors recommend that appropriate 
and regular compensation and benefits (i.e. Personal Services) should not be deprived 
of the staff especially during this scenario.  
 

 The realignment of the budget in private sectors can be initiated to meet the needs of 
COVID-testing. If the national government, through the Department of Health, is 
collaborating with the private laboratory with the GeneXpert system, the source of funds 
should be agreed upon by these sectors. For instance, laboratory personal protective 
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equipment (PPE) can be supported by the private sector while cartridges and lab 
consumables can be shouldered by the government.  
 

 Additional funds from donor agencies and other sponsors are appreciated. 
 

 In settings where the incidence of COVID-19 seems to decrease, it is recommended that 
the budget be made anticipating a future resurgence of the disease. Likewise in the 
NTP, an emergency plan for such outbreaks should be part of the plan, for instance, the 
Laboratory Network Strategic Plan (LNSP). 
 

 Budgeting for the establishment and enhancement of laboratory capacities in a 
pandemic setting like COVID-19 goes beyond the usual allocation of resources. A good 
budget for the laboratory program implementation is largely driven not only by what the 
country needs but also by political will. Involve technical staff and all relevant 
stakeholders in the budgeting process to come up with practically effective and efficient 
plans. 

 
 
Training and supervision 

 The declaration of the COVID-19 pandemic with the increasing number of patients with 
SARS-CoV-2 and the availability of GeneXpert as a game-changer in molecular 
diagnostics should not prevent staff from getting the appropriate training.  
 

 A specialized curriculum for training GeneXpert operators for this pandemic should be 
developed together with local authors and relevant technical staff. Topics should cover 
the most important areas such as patient preparation and specimen collection, biosafety, 
sample processing, and quality control, recording, and reporting.  
 

 Basic troubleshooting techniques for issues commonly identified with the processing of 
Xpert Xpress SARS-CoV-2 including managing errors and invalid results. 
 

 Post-training supervision is recommended especially for laboratories with a high number 
of errors. On-site supervision may not be feasible at this time, so other means such as 
via online strategies can be explored. Take note that these alternatives are only 
temporary. 
 

 The authors recommend that the training and supervision of staff will be led by the 
Research Institute for Tropical Medicine, particularly with the help of the Molecular 
Biology Laboratory (MBL) which is mainly in-charge of the COVID-19 testing and the 
National TB Reference Laboratory (NTRL) who is leading the NTP laboratory network 
and provides country oversight of the GeneXpert system. 
 

 Trainers of Xpert MTB-Rif assay certified by the NTRL can be tapped to serve as an 
additional pool of trainers for COVID-19 after they have undergone a specialized training 
of trainers (TOT) for Xpert Xpress SARS-CoV-2 testing. Note that prior coordination with 
their respective offices is required. Consultation with local experts is essential in 
formulating a special TOT and for the staff training for COVID-19 testing – from 
curriculum development, planning, execution, and evaluation of the course. 
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Laboratory management, including network management 

 The authors propose that the NTRL shall take the lead in managing the special 
laboratory network for Xpert COVID-19 laboratories because they have the experience 
and capacity for the GeneXpert system. The NTRL can work with MBL for additional 
technical concerns. 
 

 If the regional (or provincial) NTP medical technologist coordinator is a certified trainer 
for Xpert MTB/Rif assay, then they can be given special mandates to manage the 
COVID-19 Xpert labs within their jurisdiction as they already have the technical capacity 
for GeneXpert system. 
 

 In hospital settings, the work of the laboratory manager still applies but the technicalities 
of the GeneXpert system should be brought up to a designated supervisor in the 
network, such as the regional (or provincial) NTP medical technologist coordinator 
(and/or coordinated with the local supplier as the case applies). 
 

 

Data management 

 In the pre-analytical phase, the following data shall be collected: name of the patient, 
age, gender, contact number/address, contact person in case of emergency, time of 
collection, and type of specimen.  
 
Most of the time the contact person in case of emergency is often overlooked. It is 
strongly recommended that this information (e.g. name of a contact person with mobile 
no.) must be included in the data gathering especially most of the severely affected 
population in the vulnerable groups include the elderly (senior citizens) and may still 
include the young age groups. This is to ensure that any occurrence that may transpire 
during the entire process could easily be transmitted to these patients, and thus remedy 
may be applied. It shall be encoded together with other details and should be 
communicated with the Xpert COVID-19 testing laboratory. 
 

 Laboratory Information Management Systems (LIMS) is accepted as a powerful tool to 
advance laboratory data management within the laboratories and reporting of data 
externally.20 With essential patient data are encoded in the LIMS, this should facilitate 
the testing of the specimen in the analytical phase. The specimen shall be checked with 
integrity. And all details shall match as that of what was being encoded during the pre-
analytical phase. However, the use of LIMS may only be applicable in facilities with 
financial capacities and with existing electronic data systems in place (mostly in the 
private sector). 
 

 In the public sector, data management is usually done via disease notification systems 
already in place. For COVID-19, local country policies should be developed. In a 
pandemic situation, the management of laboratory data can be done by the laboratory in 
conjunction with the municipal, city, and provincial health offices, in epidemiologic 
surveillance units in a coordinated manner.21 Local strategies for easy management of 
quality data can be explored because the faster acquisition of organized laboratory data 
can be useful for contact tracing, identification of hotspots, and designing mechanisms to 
control transmission in the community. 
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 Laboratory data for COVID-19 can significantly inform the development and 
enhancement of public health policies at the national and local levels. While open data 
sharing and interoperability on laboratory results are beneficial for agencies working with 
COVID-19 such as epidemiologists, academicians, data scientists, and other relevant 
stakeholders, the Xpert COVID-19 laboratories and health offices should ensure 
complete confidentiality of the patient’s identity. 
 

 Aside from utilizing laboratory data for clinical management and epidemiologic 
surveillance strategies (e.g. contact tracing and identification of hot spots, etc.), 
guidelines for laboratory reports and records for COVID-19 should be provided and 
implemented to the network by the national level that will reflect the level of service 
delivery (in terms of laboratory services) and measure the overall laboratory capacities 
of the country. Develop and monitor laboratory performance indicators that can be used 
practically by all Xpert COVID-19 laboratories and other key agencies for monitoring and 
evaluation. 

 
 
Supply management 

 Management of supplies for COVID-19 testing needs to be effective and efficient at the 
same time. Effective means of managing supplies in the laboratory include the 
appropriate development of an accurate listing of essential supplies for both consumable 
and non-consumables. The expected quantity of each supply for use daily should be 
noted in the inventory. 
 

 Efficient means, on the other hand, include maintaining an adequate buffer stock of 
supplies. Oversupply can be a result of inappropriate use of financial resources. On the 
other hand, hoarding of supplies is not recommended and is deemed unethical in a 
pandemic situation. In contrast, mechanisms of sharing supplies between Xpert COVID-
19 laboratories can be explored when the need for replenishment of supplies becomes 
an emergency and unanticipated. 
 

 Assigned personnel for the supplies in the Xpert COVID-19 laboratories should be aware 
that incorrect procurement and stock-outs of supplies required for testing, for example in 
the availability of PPE, can hamper the specimen collection and testing process, 
delaying the detection of new cases. Proper lead time can be identified for each supply 
so that stock-outs can be prevented. 
 
In receiving supplies from an approved supplier, the assigned personnel should ensure 
that the supplies are correct and match the requisition slip. Quality of supplies should be 
checked in all aspects, for example, damages in the packaging due to poor handling 
during transport (e.g. wet, distorted packaging). Avoid receiving such incoming stocks. In 
a pandemic set-up with quarantine measures in place, transportation of goods and 
services including supplies are limited. Thus, these issues can compromise the 
laboratory testing process. 
 

 Appropriate storage of supplies for COVID-19 is essential. It should not be mixed with 
other stocks. Stock cards can be assigned for each supply that will monitor the regular 
consumption of the laboratory. In more advanced Xpert COVID-19 laboratories, supplies 
management can be integrated into the current LIMS installed within the facility as this 
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would monitor the number of use and the critical level of available reagents. If the critical 
level is reached, LIMS would automatically send a flag to the purchasing office to be 
able to place an order for replenishment. Setting up this mechanism requires 
coordination with the approved LIMS developer and installer. 

 
 
Biosafety 

 The approach to the application of appropriate biosafety measures follows the results of 
risk assessments conducted within the facility. National guidelines for risk assessment 
for the clinical laboratories (for example, from the Research Institute for Tropical 
Medicine of the Department of Health, DOH-RITM) can be initially followed.  
 

 Risk assessment can be carried out by identifying the risks inherent to all activities in 
each step of the laboratory path of workflow.22 Prioritize the risks identified according to 
risk classification (i.e. low, moderate, high) and the resources available. Any laboratory 
activity with compromised biosafety from pre-analytical to post-analytical phase should 
not continue operations until problems have been addressed.  
 

 Coordination between Xpert COVID-19 laboratories and infection control, biorisk 
management officers, and other committees of the infection control must be established 
before laboratory operations begin, with scheduled regular monitoring during the 
operations. Administrative, engineering, and PPE are some of the controls that must be 
planned for each facility. For instance, in wearing PPE, fit testing for staff must be part of 
the major part of the control strategies. 
 

 Xpert Xpress SARS-CoV-2 testing does not employ propagative methods such as viral 
culture. Hence, the authors propose that the biosafety requirement for the laboratory 
facility can be a biosafety level 2 (BSL2). The BSL2 facilities include certain 
recommendations for controlled access, hand washing sink, sharp hazards warning 
policy, physical containment device, personal protective equipment, laboratory bench, 
and autoclave. Certain guidelines are currently available and can be adapted to local 
settings23. This classification system used for assigning biosafety requirements is based 
on the risk associated with the laboratory procedures in COVID-19 testing.24  
 

The use of Xpert Xpress SARS-CoV-2 as a point-of-care test (POCT) has been 
approved by the US Food and Drug Administration last March 2020. In the Philippines, 
most of the GeneXpert instruments are situated across a wide range of laboratories: 
public and private facilities; primary care facilities (such as health centers), secondary 
and tertiary care facilities. With the plan to leverage the existing laboratory network of 
GeneXpert facilities for TB diagnosis in the detection of COVID-19, the authors do not 
recommend the use of this technology as a POCT, near-patient but performed outside of 
the laboratory premises, unless the Cepheid and other health agencies such as the 
WHO and CDC, or the Philippines Department of Health release substantial evidence-
based recommendations for the safe performance of such activities in the country-
specific settings (for example, in low-and-middle-income countries, LMICs).  
 
As previously mentioned, it is recommended that transferring clinical samples into the 
cartridges for Xpert Xpress SARS-CoV-2 testing be done inside the biosafety cabinet 
(preferably class II) to prevent inhaling microaerosols which can be generated during the 
procedure.25 Ensure that biosafety cabinets are certified regularly. The use of a 
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laboratory benchtop just like in Xpert MTB/Rif assay can be performed only after 
endorsement by national guidelines. 

 
 
Standard Operating Procedure 

 Procedure manuals and job aids should be aligned to the laboratory policies and 
guidelines provided at the national level and during the training. 
 

 Standard operating procedures for each Xpert Xpress SARS-CoV-2 may be generally 
the same but may have specific differences as well according to local existing policies 
and process flow implemented at the facility, hence, it should be developed particularly 
for each site.  
 

 Job aides, on the other hand, can be made at the national level and later be 
disseminated to all Xpert COVID-19 laboratories in the network. Cepheid has made 
quick references that can be adopted in the current setting.  

 
 
Laboratory waste management 

 Management practices for all laboratory wastes generated in the testing process should 
be emphasized the staff training. Generally, all waste materials used in the specimen 
collection and processing are considered infectious and should be discarded in the 
yellow waste bins. 
 

 Since Xpert Xpress SARS-CoV-2 testing will help in the detection of patients with 
COVID-19, more tests are expected to be carried out, leaving a high number of waste 
cartridges, in addition to the cartridges used for Xpert MTB/Rif assay testing. Existing 
manufacturer recommendations prohibit the use of burning as a method of waste 
disposal. While cartridges are known to be treated with substances that prohibit the 
growth of microorganisms including the inactivation of viruses, proper disposal 
mechanisms should be discussed at the national and local levels. 
 

 For as long as the processing of Xpert Xpress SARS-CoV-2 testing has been 
successful, the specimens should be discarded accordingly. In the current Xpert MTB/Rif 
Assay, the remaining sputum specimens are discarded together with other infectious 
wastes. Wastes are then autoclaved (i.e. wastes are placed inside of an autoclavable 
double bagged and leak-proof biohazard bag and sealed tightly with an autoclave tape 
before subjecting it to steam heat following a 20-minute exposure with 15 pounds per 
square inch pressure at 121’C temperature) before collection by a third-party for further 
waste treatment and secure disposal.26  
 

 Careful addition of disinfecting solutions (e.g. 10% freshly prepared bleach) to the 
remaining samples with a contact time of at least 10 minutes in the virus transport 
medium can be performed safely to provide an initial disinfection measure before it 
reaches autoclaving. The following list of chemical disinfectants stated in the literature 
can be used as guidance and must be decided based on the availability and ease of 
use27: 
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o Chlorine compound with a 5250 ppm active component concentration 
 

o Iodophor with 75 to 750 ppm active component concentration 
 

o Formaldehyde with 1 to 8% active component concentration 
 

o Phenolic compound with 2% active component concentration 
 

o Quaternary ammonium compounds with 2% active component concentration 
 

o Hydrogen peroxide with 3 to 6% active component concentration 
 

o Glutaraldehyde 0.02 active component concentration 
 

o Peracetic acid with 0.02 active component concentration 
 

o Ethylene oxide with 45 g/L active component concentration (Note: Should be 
used at 37⁰C with 30% relative humidity, and with a 60-minute exposure 

 

o Paraformaldehyde with 3 g/ft active component concentration; this should be 
used at 23⁰C with >60% humidity, and with 60-minute exposure. 

 

 Practices on handling laboratory wastes also significant concerns of biosafety and on 
another aspect, of biosecurity. Laboratory managers and supervisors must ensure that 
the correct flow of disposal of laboratory wastes are adhered to at all times. Prevent 
mixing up of infectious waste with general wastes even if both were generated from the 
same facility. Access to these wastes must be limited to designated staff. 
 

 

Support infrastructure 

 Regular maintenance checks of the laboratory infrastructure not only on the processing 
area for COVID-19 but in general. For Xpert COVID-19 laboratories situated within 
hospital facilities, coordination with the hospital engineers can be done to allow regular 
monitoring of the structural integrity of the facility. This is important because disasters 
are not limited to pandemic diseases but also include natural phenomena such as 
earthquakes, which can put both patients and staff at extreme hazards and risks. 
 

 Likewise, public health facilities providing testing for COVID-19 can ask support from the 
municipal or city and provincial engineering offices to check infrastructure and resolve 
identified issues accordingly. 
 

 Building up a new infrastructure for Xpert Xpress SARS-CoV-2 testing may not be 
necessary because it can be used within the existing laboratory facility for Xpert MTB/Rif 
assay unless there is a strong recommendation to do so. In such cases, the laboratory 
can refer specimens to other laboratories during the entire duration of facility downtime. 
 

 There should be an uninterrupted power supply to support continuous laboratory testing 
for COVID-19. Local authorities through the health offices can inform the electricity 
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providers in the area. Power generators can be initially helpful for unavoidable 
circumstances but will not be sustainable. 

 
 
 
 
Equipment maintenance 

 Current policies, guidelines, and practices for the maintenance of the GeneXpert 
instrument shall continue when Xpert Xpress SARS-CoV-2 testing has been integrated 
into the laboratory services. 
 

 Routine preventive maintenance for the GeneXpert instruments should be done regularly 
(e.g. daily, weekly, monthly, yearly). Facilities in the Philippines can have a different 
model design (i.e. gray and while) of a 4-module GeneXpert instrument, hence, it should 
be maintained accordingly. Maintenance logs should be filled out regularly. 
 

 Prevent troubleshooting of the instrument for complex issues needing the assistance of 
qualified individuals (e.g. can be designated NTP medical technologist coordinators, 
NTRL personnel, or local distributor technical support depending on the issue). Before 
using the instrument for COVID-19 testing, evaluate the instrument for the need module 
calibration (e.g. annually or if 2000 tests have reached). 
 

 Monitor functions of other equipment such as to monitor, CPU, barcode scanner, mouse, 
keyboard, auto-voltage regulator. Supplies for cleaning procedures should always be 
available. 

 
 
Client service 

 The most important clients of Xpert COVID-19 laboratories are its patients. Likewise, 
other external offices that have established a link to the laboratory can also serve as 
clients of overall laboratory services. The authors use the classification of direct clients 
which refer to adjacent offices under the same healthcare facility and management such 
as wards, emergency departments, among others, where medical, nursing, and patients 
are included. On the other hand, indirect clients may involve offices that are completely 
external to the laboratory – like epidemiology surveillance units at the municipal, city, 
and provincial offices, referring laboratories, healthcare physicians, and facilities. 
 

 Patients and other clients should have an adequate level of satisfaction with the delivery 
of laboratory services. In a pandemic setting, patients need compassion in addition to 
the provision of usual service. The Xpert COVID-19 laboratories should be open to 
suggestions from patients and other persons to improve existing services. The presence 
of COVID-19 should not limit healthcare staff to provide the optimum level of care and 
services to patients. But this satisfactory service should not be relied only upon 
healthcare workers, for instance, laboratory staff, but should be taken on a complex 
adaptive systems approach. 
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Quality assurance 

 Quality management systems follow the backbone of laboratory systems. This means 
that each part of the system should have attained a certain level of quality. While there 
are no perfect systems but rather adaptive systems, quality requires a continuous and 
collaborative effort. 
 

 Internal quality control for Xpert Xpress SARS-CoV-2 testing previously discussed in the 
previous section of this report (i.e. SPC and PCC) are inherent to the processing. 
Decisions should be made at the national level on how to perform external control in the 
setting of a pandemic. Local distributor of the GeneXpert platform can assist the 
planning and execution of quality control measures, in coordination with NTRL as the 
lead overseer of the laboratory network. 
 

 The authors recommend the continuous monitoring of errors flagged in the GeneXpert 
instrument. Error codes can be recorded by simple tallying on a dedicated error log 
sheet or by plotting the errors in a line graph showing the occurrence and frequency of 
errors per day.  
 

 Competency assessment and proficiency testing of trained staff may not be carried out 
as usual during a pandemic. Explore alternative means using flexible method strategies 
that can still measure the minimum requirements of staff competency. Allow trained staff 
to easily communicate with trainers, coordinators, and technical support staff so that 
issues can easily be addressed. Best practices within the laboratory network can be 
shared. If these mechanisms are established and can be sustained, reaching the quality 
of laboratory services is not impossible even under the setting of a crisis.   
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development of this technical guide.  
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Amid these trying times, the authors are truly delighted to provide this technical assistance by 

sharing their knowledge and expertise to the Filipinos and all people around the world  

who are afflicted by this pandemic. 

 

“I can do all things through Christ who strengthens me.” 

Philippians 4:13 

 

To God be all the glory! 

 

 

*END OF DOCUMENT* 

 

 

 

 

 

 

 

 

 


