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Introduction

Twelve hospitals in the Thai province of Nakhon Phanom, on the I.ao border, and 8 hospitals in the eastern Thai
province of Sa Kaeo on the Cambodian border currently participate in a pneumonia disease surveillance network
directed through a Thai Ministry of Public Health (MOPH) - U.S. Centers for Disease Control and Prevention (CDC)
collaboration. This Thai-U.S. collaboration uses active surveillance to determine the population-based incidence of
radiographically confirmed pneumonia.

With the support of the PheumoADIP program at Johns Hopkins University and the Global Alliance for Vaccines
and Immunization (GAVI), the Thai-U.S. CDC collaboration now aims to strengthen microbiology laboratory
capacity in Nakhon Phanom and Sa Kaeo. This support will allow MOPH clinicians to request sensitive blood
cultures as clinically indicated, with special emphasis on patients with suspected pneumonia and children with fever
and possible bacteremia. This increased microbiology capacity will:

e strengthen the Thai MOPH system for population-based pneumonia surveillance;
e allow clinicians to meet the recommended standards of clinical care for pneumonia and sepsis;

e help define the population-based incidence of invasive bacterial disease, including Streptococcus pnenmoniae; in
these two provinces; and

e provide a profile of antimicrobial sensitivity for S. pueumoniae and other bacteria.

Using pre-treatment blood cultures to identify disease etiology for patients who require hospitalization for community-
acquired pneumonia, as emphasized by internationally accepted practice guidelines, can improve care of individual
patients by allowing selection of the most effective therapies. Microbiological diagnosis can also advance knowledge
and improve care of other patients by detecting pathogens of potential epidemiological importance and patterns of
antibiotic resistance, and can help physicians select antibiotics to limit development of microbial resistance in the
community.',”

Streptococcus pnenmoniae (or pneumococcus) affects children and adults worldwide, causing invasive diseases such as
pneumonia, meningitis, and sepsis, and accounting for about two-thirds of all cases of community-acquired
bacterermic pneumonia.” An accurate assessment of the disease burden from pneumococcus in these two provinces
will allow for better characterization of potential benefits from routine use of existing or new pneumococcal vaccines
in Thailand. Therefore, the collection, transport, culture, and storage protocols described in this manual have been
designed to collect potential pneumococcus isolates as efficiently as possible. The techniques adopted to preserve
notoriously fastidious pneumococcus cultures for comprehensive analysis should allow for high-throughput, high-
sensitivity detection of a wide spectrum of invasive bacterial and mycotic diseases.
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Overview of Hemoculture Process

Identify patients with clinical indications for hemocultures:
+Adults and children of all ages with suspicion of pneumonia
+Children <5 yeats of age with fever and possible sepsis ot bacteremia

v

Initiation of hemocultures (in district and provincial hospitals):

*Ordered by MOPH physicians as clinically indicated.

*Blood drawn by MOPH clinical staff at admission for inpatient care (before antibiotic treatment).
*No consent required.

+All blood collection materials and Specimen Collection Form provided by IEIP.

A

Collection of blood for hemocultures (in district and provincial hospitals):

*Observe precautions for safe collection of blood.

*Reduce potential contamination by cleaning venipuncture site thoroughly with 70% alcohol and 2%
tincture of iodine (see blood draw poster).

+Collect blood at optimal volume for each bottle (2 bottles per patient) plus one serum tube.
*Record patient information and place bottle number stickers on Specimen Collection Form.

'

Transport samples in sealed, insulated containers from district to provincial laboratories:
«Maintain bottle temperature between 15-30°C in district hospital laboratory.

*Record in laboratory logbook and transport at pre-arranged times daily via dedicated driver system.
«Store all bottles in provincial lab at 15-30°C in designated site until bottles can be processed.

'

In provincial laboratory on day of blood draw:

+Check bottles for volume and color change. Subculture any yellow bottles immediately.
Prepare MB bottles for incubation by adding 1 mL supplemental fluid.

«Scan bottle labels and entet patient information as prompted by BacT/ALERT 3D machine.
*Place hemoculture bottles in BacT/ALERT 3D machine.

«Soak filter disk with patient serum and freeze for later evaluation of pre-hospital antibiotic use.
+Update Specimen Collection Forms and place in laboratory logbook.

h 4 A
BacT/ALERT Negative: BacT/ALERT Positive — as soon as alarm is detected:
At 5 days, remove FA or PF bottles. *Gram stain (all bottles) or AFB stain (MB bottles) positive cultures.
At 42 days, remove MB bottle. «Subculture bacteria on blood, chocolate, and MacConkey agat.
«Complete Specimen Collection Form. «Identify organisms through standard microbiological testing.
Notify laboratory by phone of negative «Complete antimicrobial sensitivity testing.
aerobic bottles at 48 hours. *Report positive hemoculture and staining results to ward nurse or
«Send hard copy of results at 5 days physician and to district hospital laboratory immediately by phone.
(FA/PF) and 42 days (MB) to district «Send hard copy of results to district hospital laboratory via each
hospital laboratory for patient’s chart hospital’s surveillance officer. (Hospitals should expect final
via each hospital’s surveillance officer. confirmatory results for general bacteria in <7 days, for fungi in <2
weeks, and for mycobacteria in <2 months).
«Send isolates or culture bottles with yeasts, fungi, or unidentifiable
BacT/ALERT Positive, no organisms to IEIP to forward to Thai NIH. Send culture bottles
organisms stained or subcultured: < with mycobacteria to IEIP to send to Thai TB Reference Center.
Test with Binax NOW kit Enter data from Specimen Collection Forms into microbiology
database once each week.
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Quality Assurance and Quality Control

Throughout these standard operating procedures (SOPs), boxed sections refer to Quality Control and Quality
Assurance steps. These boxes serve as reminders of specific actions that must be taken to assure clinicians and
patients that the laboratory results can be trusted.

Quality Assurance (QA) can be defined as the overall system for assuring a reliable standard of work. QA includes
internal quality control (defined below), comprehensive record-keeping to demonstrate the validity and performance
of tests, training of personnel, monitoring of results to improve laboratory efficiency and reliability, and external
assessments to test laboratory proficiency. QA exists not only to detect errors when they occur, but to improve the
laboratory system continuously. A comprehensive QA program spans the entire laboratory process, from collection
of specimens to feedback from clinical staffs.

Quality Control (QC) refers to the steps that laboratory technicians take with every procedure to demonstrate that
their tests provide reliable results. QC includes selecting the right assays, media, and reference control strains for every
situation; assessing whether media, reagents, equipment, and assays perform correctly; including appropriate controls
to confirm that microbiological techniques yield results that make sense and fall within normal parameters; maintaining
essential environmental conditions in media quality, temperature, humidity, CO, levels, and sterility; and keeping
accurate records that allow technicians to share and validate their results quickly.

Many comprehensive references to QA/QC systems exist. The American Society for Microbiology and the Clinical
Laboratory Standatds Institute (formetly NCCLS) offer numerous publications on general and specific QA/QC
procedures. The Manual for the Laboratory Ldentification and Antimicrobial Susceptibility Testing of Bacterial Pathogens of Public
Health Importance in the Developing World (World Health Organization, Geneva, 2003) describes QC practices for many
common bacterial causes of pneumonia and sepsis. The World Health Organization’s Southeast Asian Regional
Oftice has also posted Blood Safety and Clinical Technology: Quality Assurance in Bacteriology and Immunology online at:
http://w3.whosea.org/EN/Section10/Section17/Section53/Section375.htm.
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