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NATIONAL EXTERNAL QUALITY ASSESSMENT SCHEME 
FOR BACTERIOLOGY, PARASITOLOGY, AND MYCOBACTERIOLOGY 

 

With the global emergence of new diseases and in 

response to the government’s relentless mission to 

provide the country with the best, up-to-date and quality 

services in the field of Laboratory Medicine, the 

Department of Health through the Research Institute for 

Tropical Medicine established the National External Quality 

Assessment Scheme (NEQAS) for Bacteriology, Parasitology, and 

Mycobacteriology.  Supported by Administrative Order no. 2007-0027: Revised 

Rules and Regulations Governing the Licensure and Regulation of Clinical 

Laboratories in the Philippines (dated August 22, 2007) and Department 

Memorandum no. 2009-0086: Implementation of External Quality Assessment 

Program as a Regulatory Requirement for Licensing of Clinical Laboratories 

(dated February 3, 2009) which mandates clinical laboratories to participate in 

the NEQAS administered by the designated National Reference Laboratories 

(NRLs).  The program aspires to standardize the methodologies and to enhance 

the capability of laboratories, hence improving the healthcare system of the 

Philippines. 
 

The implementation and full operation of the NEQAS for 

Microbiology started during the last quarter of 2008. 

Being the first ever NEQAS to encompass hospitals and 

laboratories nationwide, a great deal of work and much 

expectation are along the way. Nonetheless, the NEQAS 

for Microbiology is and will continue to be the 

benchmark for external quality assessment in the country. 
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Klebsiella aerogenes 

Klebsiella aerogenes, formerly Enterobacter aerogenes, is notorious as a contaminant for milk and 

milk-based products as animal coliforms destroyed through low-heat pasteurization. In humans, K. 

aerogenes is among the most common Enterobacterales causing extraintestinal infections: urinary 

tract infections, commonly cystitis; respiratory; wound; bloodstream; and central nervous system 

infections. Clinically, the symptoms of bloodstream infections from K. aerogenes is similar to 

Enterobacter cloacae complex with more fatal outcomes. 

Whole-genome sequence based phylogenetics discovered the previously named Enterobacter 

aerogenes was closer to Klebsiella pneumoniae than to its previous genus. The new nomenclature 

could explain the recorded cross-reactivity between other Klebsiella spp. and K. aerogenes capsular 

antigens. Despite this, as a member of order Enterobacterales, family Enterobacteriaceae, K. 

aerogenes remains a gram-negative, facultative anaerobic bacilli which reduces nitrate and is positive 

for catalase.  

K. aerogenes  ferments most sugars with the production of gas. Unlike most of the species in its new 

genus, Klebsiella aerogenes are motile owed to its peritrichous flagella. Otherwise, it retains most of 

its biochemical characteristics: indole negative; Methyl Red negative; VP positive; citrate positive; 

urease negative; oxidase negative; hydrogen sulfide negative; ferments glucose, lactose, sucrose, 

mannitol, adonitol, sorbitol, rhamnose, and melibiose; and, lysine and ornithine decarboxylase 

positive and arginine dihydrolase negative.  

The Group A antimicrobial agents recommended for routine testing and reporting of K. aerogenes 

by the Clinical and Laboratory Standards Institute (CLSI) are as follows: 

 Ampicillin 

 Cefazolin 

 Tobramycin 

 Gentamicin 

 TSI GAS H2S MR VP IND CIT PAD URE MOT LYS ARG ORN ONPG 

Klebsiella 
pneumoniae 

A/A ++ - - + - + - + - + - - + 

Klebsiella 
oxytoca 

A/A ++ - - + + + - + - + - - + 

Klebsiella 
aerogenes 

A/A ++ - - + - + - - + + - + + 

Enterobacter 
cloacae 

A/A ++ - - + - + - +/- + - + + + 

*TSI:Triple Sugar Iron Agar ; A/A: acid slant/acid butt ; ++: strong positive reaction; H2S: hydrogen sulfide 
production; -: 90% or more strains negative; MR: Methy Red; VP: Voges-Proskauer;+: 90% or more strains 
positive; IND: indole; CIT: citrate; PAD: phenylalanine deaminase; URE: urease; +/-: 50-90% of strains positive; 
MOT: motility; LYS: lysine decarboxylase; ARG: arginine dihydrolase; ORN: ornithine decarboxylase; ONPG: 
ortho-nitrophenyl-beta-dextro-galactopyranoside 
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Klebsiella aerogenes is capable of transmitting TEM 24 plasmid ESBL genes, and usually 

chromosomally encodes for IMP type metallo-beta-lactamases aside from Ambler class C (Bush-

Jacoby-Medeiros group 1). Intrinsic resistance for Ampicillin; Amoxicillin-clavulanic acid; 

Ampicillin/Sulbactam; Primary cephalosporins: Cefazolin and Cephalothin; cephamycins: Cefoxitin 

and Cefotetan; and cephalosporin II Cefuroxime are observed and recorded by CLSI. 

References: 

Science Direct (2021). Klebsiella aerogenes. Available at https://www.sciencedirect.com/topics/agricultural-and-biological-

sciences/klebsiella-aerogenes (Accessed: 11 October 2021) 

Fayyaz, A. (2011). Blood infection with Enterobacter aerogenes--an unusual cause of portal vein gas. JPMA. The Journal of the Pakistan 

Medical Association, 61(1), 88–90. https://pubmed.ncbi.nlm.nih.gov/22368913/. 

Wesevich A et al (2020). Newly Named Klebsiella aerogenes (formerly Enterobacter aerogenes) Is Associated with Poor Clinical 

Outcomes Relative to Other Enterobacter Species in Patients with Bloodstream Infection. ASM Journals. Journal of Clinical 

Microbiology, 58(9). https://journals.asm.org/doi/10.1128/JCM.00582-20. 

Jorgensen, J.H. and Pfaller, M.A. (ed) (2015) Manual of Clinical Microbiology. 11th Ed. ASM Press. 
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Salmonella enterica serovar Enteritidis  

Salmonellosis ranges clinically from common Salmonella gastroenteritis to enteric fevers (including 

typhoid fever). This infectious disease is caused by a group of bacteria known as Salmonella. 

Salmonellosis is usually characterized by acute onset of fever, abdominal pain, diarrhea, nausea and 

sometimes vomiting. The onset of disease symptoms occurs 6-72 hours (usually 12-36 hours) after 

ingestion of Salmonella, and illness lasts 4-7 days. Symptoms of Salmonellosis are relatively mild and 

patients will make a recovery without specific treatment in most cases. However, in some cases, 

particularly in children and elderly patients, the associated dehydration can become severe and life-

threatening. The known reservoirs of Salmonella are humans and animals. 

Transmission may occur through direct or indirect fecal-oral contact with patients or carriers. 

Salmonellosis in humans is generally contracted through the consumption of contaminated food of 

animal origin (mainly eggs, meat, poultry, and milk), although other foods, including green 

vegetables contaminated by manure, have also been implicated in its transmission. 

Salmonella can be categorized as typhoidal and non-typhoidal. The typhoidal type of Salmonella 

includes Salmonella enterica serovar Typhi and Salmonella enterica serovar Paratyphi A, B and C. 

These Salmonella serovars have virulent properties that can only infect humans and can only be 

acquired from ill individuals or chronic carriers whose feces contaminate food or water. In contrast, 

the non-typhoidal Salmonella are non-virulent and may colonize many animals and can be acquired 

from many food sources.  

Salmonella spp. are gram-negative, flagellated facultative anaerobic bacilli that can be identified 

through biochemical testing and serology. Serological test can be characterized by the presence of O, 

H, and some have Vi antigens. There are currently more than 2,500 serotypes (serovars) of 

Salmonella. In general, Salmonella spp. are oxidase negative, ferments glucose, may produce gas and 

hydrogen sulfide(H2S)  and are urease negative. (Table 1) 

The Group A antimicrobial agents recommended for routine testing and reporting of Salmonella 

non-typhi by the Clinical and Laboratory Standards Institute (CLSI) are as follows:  

 Ampicillin 

 Ciprofloxacin 

 Trimethoprim-Sulfamethoxazole 

 Ceftriaxone 
 

Table 1. Biochemical Reactions of Salmonella spp. 

TESTS 

Non-typhoidal 
Salmonella serovar / 
Salmonella enterica 
serovar Enteritidis  

Salmonella enterica 
serovar Typhi 

Citrobacter spp. 

Glucose gas V - + 

Hydrogen sulfide V + (weak) +(strong) 

Indole - - + 

Motility + + + 

Oxidase - - - 
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Urease - - - 

Simmons’ Citrate V - + 

Lysine decarboxylase + + - 

Ornithine 
decarboxylase 

+ - - 

Arginine dihydrolase + - - 

VP - - - 

Mannose 
fermentation 

+ + + 

Inositol 
fermentation 

V - - 

Sorbitol fermentation + + + 

Rhamnose 
fermentation 

+ - + 

Source: API 20E insert and Bailey’s and Scott’s Diagnostic Microbiology 

References:  
Clinical & Laboratory Standard Institute Interpretative Criteria of Antimicrobial Agents (2021), M100, 31st Edition 
Bailey and Scott’s Diagnostic Microbiology, 12th Edition, Forbes, Sahm & Wessfeld, 2007 
Medical Microbiology, 4th Edition, Samuel Baron, 1996 
https://www.mayoclinic.org/salmonella 
https://www.who.int/salmonella 
https://www.cdc.gov/salmonella 
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Streptococcus pyogenes  

Streptococci are gram-positive, non-motile, catalase negative, facultatively anaerobic cocci that 
causes localized to widespread pyogenic infections in animals and humans. Although a number are 
pathogenic, many species are commensal microflora of the oral cavity, nasopharynx, skin, as well as 
the genital tract and gastrointestinal tracts. 
 
Individual species of Streptococcus are classified based on their hemolytic properties: (1) Alpha (α) 

hemolytic – giving it a greenish color on blood agar; (2) Beta () hemolytic – a complete rupture of 
RBC, giving distinct, wide, clear areas around bacterial colonies on blood agar. Other streptococci are 
labeled gamma (γ) hemolytic as no hemolysis take place. 
 
Streptococcus spp (pyogenic group) usually have large zone of β-hemolysis, gray, glistening or white 
colonies with a diameter of ≥ 0.5 mm or “large colony-forming group” after 24 hours of incubation. 
They resemble the Streptococcus anginosus group (nonpyogenic group) but the diameter is < 0.5 mm 
that is why they are called “small colony forming group”. Sheep blood agar is the preferred medium 
because they may appear slightly α-hemolytic when grown on horse blood agar.     
 
Group A S. pyogenes, the most clinically important Lancefield group A, several factors contribute to 
it’s virulence. Among these factors are streptolysin O and S, which not only contribute to virulence 
but are also responsible for the betahemolytic pattern on blood agar plates used as a guide to 
identify this species. Streptolysin S is an oxygen-stable, non-immunogenic hemolysin capable of 
lysing erythrocytes, leukocytes, and platelets in the presence of room air. Streptolysin O is 
immunogenic, capable of lysing the same cells and cultured cells, is broken down by oxygen, and will 
produce hemolysis only in the absence of room air. Streptolysin O is also inhibited by the cholesterol 
in skin lipids, resulting in the absence of the development of protective antibodies associated with 
skin infection. The infections caused by S. pyogenes may be localized or systemic; other problems 
may arise as a result of the host’s antibody response to the infections caused by these organisms. 
Localized infections include acute pharyngitis, for which S. pyogenes is the most common bacterial 
cause, and skin infections, such as impetigo and erysipelas. S. pyogenes infections are prone to 
progression with involvement of deeper tissues and organs, a characteristic that has earned the 
designation in general publications as the “Flesh-eating bacteria.” Such systemic infections are life 
threatening. In addition, even when infections remain localized, streptococcal pyrogenic exotoxins 
(SPEs) may be released and produce scarlet fever, which occurs in association with streptococcal 
pharyngitis and is manifested by a rash of the face and upper trunk.  
 

Beta-Streptococcus species (PYOGENIC Group) 

Beta-Streptococcus  
species 

Lancefield VP PYR Hemolysis Bacitracin TS 
CAMP 
Test 

Hipp Tre   Sor Source 
Colony 

Size 

S.  pyogenes A (-) (+) β 
S /  R  
(rare) 

R 
-  / F 

+ 
(-) (+) (-) human L 

S.  agalactiae B (-) (-) β 
R / S 

(>10%) 
R/S + (+) v (-) 

human/ 
cow 

L 

S. dysgalactiae    
subsp. 

dysgalactiae 
C (-) (-) β R / S (5%) S - (-) (+) v animals L 
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S. dysgalactiae   
subsp. 

Equisimilis 
A, C, G, L (-) (-) β v S - (-) (+) (-) human L 

S. equi subsp.   equi C (-) (-) β 
R / S 

(>10%) 
S - (-) (-) (-) animals L 

S. equi subsp.  
zooepidemicus 

C (-) (-) β 
R / S 

(>10%) 
S - (-) (-) (+) 

Animals 
/ 

human 
L 

S.  canis G (-) (-) α,  β,  γ 
R / S 

(>10%) 
S + (-) (+) (-) human L 

S.  anginosus  group 
A, C, G, F, 

none 
(+) (-) α,  β,  γ v S (-) (-) (+) (-) 

Dogs/ 
human 

S 

S.  porcinus E, P, U, V (+) (+) α,  β,  γ S  + (-) (+) (+) 
Swine/ 
human 

L 

S.  iniae none   α,  β,  γ S / R R -/ + (-) (+) (-) human L 

Enterococcus  spp. D   α,  β,  γ R R  v v v v v 

Vogues-Proskauer; PYR-pyrrolidonyl arylamidase;   TS-trimetophrim sulfamethoxazole; Hipp-Hippurate; Tre-trehalose; 

SOR-sorbitol; L, Large-colony forming:   ≥ 0.5 mm; S, small-colony forming :   < 0.5 mm;  v, variable  

 

Reference: Manual in Clinical Microbiology 2007; Atlas in Microbiology; Bailey & Scott Diagnostic Microbiology 14
th

 edition 
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Candida albicans 
 
Candida albicans is the most common cause of candidiasis, which is an acute, subacute or chronic 
infection involving any part of the body. The organism is also considered as a normal flora in the skin, 
mouth, vaginal tract and, gastrointestinal tract. Candidiasis of mucous membranes most commonly 
involves the oral cavity and the vaginal canal. Oral candidiasis, a condition known as thrush is one of 
the most common clinical manifestation of candidiasis in humans. 
 
C. albicans grows mature in 3 days. On the Blood Agar Plate, appear as white colored colonies with 
foot like extensions from the margin. While on the Sabouraud Dextrose Agar, they appear as white to 
cream-coloured, glabrous, yeast-like colonies. Microscopically, it has spherical to ellipsoidal budding 
blastoconidia. Its key features are germ tube positive, production of chlamydospores on Dalmau 
plate culture, fermentation of glucose, has a sugar assimilation profile and a distinct green color on 
CHROMAgar. 
 
References: 
Davise H. Larone, ed. Medically Important Fungi: A Guide to Identification, 6th edn. 
David H. Ellis, et.al. Descriptions of Medical Fungi, 3

rd
 edn. 

Gary W. Procop, et.al. Color Atlas & Textbook of Diagnostic Microbiology, 7
th

 edn. 
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Ascaris lumbricoides (fertile egg) 

 

 

 bile stained  

 mammillated  

 thick external layer  

 unembryonated  

 measures 55-75 µm by 35-50 µm 

 

 

 

Ascaris lumbricoides (infertile egg) 

 

 elongated and larger than fertile egg  

 thin shelled  

 shell ranges from irregular mammillations to a 

relatively smooth layer completely lacking 

mammillations  

 internal contents are a mass of disorganized, highly 

refractive granules  

 measures between 85-95 µm by 43-47 µm
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Giardia lamblia 

 

 Ellipsoid in shape 

 Usually measure 11 to 14 μm (range: 8 to 19 μm).  

 Immature and mature cysts have 2 and 4 nuclei 

 Intracytoplasmic fibrils are visible in cysts. 
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Plasmodium falciparum (Trophozoite Stage) 

 

 

 

 Small, regular, fine to fleshy cytoplasm 

 Infected RBCs not enlarged 

 Numerous, multiple infection is common 

 Ring, comma, marginal or accole forms are seen; 

often have double chromatin dots  

 

 

 

 

 

Plasmodium falciparum (Gametocyte Stage) 

 

 Banana-shaped or rounded 

Macrogametocyte  

 small, compact, central chromatin dot  

 pigments closely adhere to the chromatin 

Microgametocyte 

 broader, shorter and more sausage-shaped 

 loosely scattered chromatin 

 golden brown pigments scattered at the central half
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Mycobacterium tuberculosis (MTB), 

Mycobacterium tuberculosis (MTB), commonly known as the Tubercle bacillus or Koch’s 

bacillus, is a pathogen of the mammalian respiratory system.  It is the causative agent of most cases 

of tuberculosis.  MTB is an obligate aerobe and requires high amounts of oxygen to propagate.  

Tubercle bacilli are thin, rod-shaped, non-motile, acid-fast, and gram-positive bacilli, although their 

gram-positivity may be difficult to show.  Mycolic acid, the waxy layer on its cell surface, is 

responsible for its virulence and makes the bacteria resistant to Gram staining.  Acid-fast techniques 

are therefore used instead.  In the Ziehl-Neelsen staining method, Acid-fast bacilli appear bright red 

against a blue background.  

 

 

 

 

 

 

Compared with other bacteria such as E. coli, M. tuberculosis is a slow grower, dividing 

approximately every 15-20 hours.  Culture of M. tuberculosis will require a period of 3 weeks or 

more. 

Mycobacterium tuberculosis, along with M. africanum, M. bovis, and M. microti all form the TB 

complex.  M. tuberculosis is pathogenic for humans while M. bovis is pathogenic for animals. 

NATIONAL REPORTING SCALE 

Result Description 

0 No AFB / 300 visual fields 

+n (n = actual count ) 1 – 9 AFB / 100 visual fields 

1+ 10 – 99 AFB / 100 visual fields 

2+ 1 – 10 AFB / visual field  
in at least 50 visual fields 

3+ More than 10 AFB / visual field 
in at least 20 fields 

 

 

Public Health Image Library, CDC Dept. of Microbiology, RITM 
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Type of Error Possible Causes Suggested Actions 

False Positive 
(major error) 

 Artifact (e.g. Stain 
deposits or crystals 
incorrectly interpreted as 
AFB) 

 AFB carried over in 
immersion oil from a 
previous positive smear 

 Stained AFB have faded 
since original report 

 Work with technician 
and attempt to 
identify source of 
misreading 

 If indicated, filter 
carbol fuchsin and/or 
prepare new stain 
batches 

 If indicated, re-stain 
slides to check for 
fading since initial 
reading 

 If indicated, provide 
technician with 
refresher course 

False Negative 
(major errors) 

 Insufficient time spent in 
scanning smear  

 Incorrect microscopy 
technique 

 Problems with staining 
(pale AFB, insufficient 
contrast in background) 

 Defective microscope 

 Work with technician; 
attempt to identify 
source of misreading 

 If indicated, prepare 
new staining reagents 

 If indicated, make on-
site check of 
microscope 
performance 

 If indicated, provide 
technician with 
refresher course 

Quantification Error 
(major error) 

 Insufficient time spent in 
scanning smear 

 Technician doesn’t 
understand scoring 
system 

 Incorrect microscopy 
technique 

 Defective microscope 

 Check scanning 
manner 

 Check AFB reporting 
scale 

 Provide refresher 
course for technician 

 If indicated, make on-
site check of 
microscope 
performance 

Quantification Error 
(minor error) 

 Insufficient time spent in 
scanning smear 

 Technician doesn’t 
understand scoring 
system 

 Check scanning 
manner 

 Check AFB reporting 
scale 

 Provide refresher 
course for technician 
(if frequent errors) 
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