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Staphylococcal Small Colony 
Variants from a Libyan Hospital

Sir,
Bacterial small colony variants  (SCVs) are natural 
subpopulation developed by many bacterial species in 
response to several factors, including antibiotic use and 
environmental stressors.[1,2] These variants have been 
increasingly reported in various clinical samples, representing 
either persistent colonization, fatal infection cases in 
humans or cases related to antibiotic use in humans and 
animals.[1,3,4] Bacterial SCVs, particularly of  staphylococcal 
species, are widely reported and characterized by small 
colonial growth and reduced to variable biochemical 
and virulence traits at genera and species level.[1] These 
properties can significantly complicate the laboratory and 
diagnostic testing and may result in therapeutic failures. 
A  bacterial cultures of  Gram‑positive cocci  (n  =  5) of  
clinical sources from a hospital in Tripoli that developed 
subpopulation colonial growth, and atypical phenotypic 
characteristics were investigated for  SVCs [Figure 1]. These 
were identified as Staphylococcus aureus (n = 2), Staphylococcus 
epidermidis (n = 1) and Staphylococcus hominis (n = 2) using 
the Vitek automated identification system using the typical 
growing colonies (wild type [WT]).

The isolates were grown overnight on sheep blood 
agar (Oxoid) supplemented with 5% NaCl and mannitol 
salt agar and incubated at 35°C for 48–72  h. Single 
small colonies from each culture were further tested 
and characterized as SCVs if  they showed typical 
pinpoint growth  (1/10 of  typical growing colony) and 
reduced/variable hemolysis and pigmentation properties, 
following the recommendations of  recent reports.[5,6] SCVs 

were continuously sub‑cultured on sheep blood agar for 7 
consecutive days in order to observe the density of  SCVs 
and the ability to revert into WT colonies. All isolates 
showed typical SCVs and variable phenotypic properties. 
SCV cultures showed reduced density after 5  days of  
sub‑culturing.

Staphylococcal SCVs have been widely reported from 
different clinical sources and largely associated with 
antibiotic therapies.[1,7] The slow growth property and 
other variable phenotypic characteristics are associated 
with variable susceptibility to antimicrobial agents, 
which is sometimes transient, compromising the 
accurately of  the laboratory testing.[1,2] The intracellular 
growth characteristics and reversion ability of  SCVs 
into its WT are another laboratory complications and 
appear to occur regardless the selective pressures known 
to induce SCV formation.[6,8,9] The small studied isolates 
were from a hospital environment, and such stressful 
environment has likely contributed to the formation 
of  SVCs.[6]

Bacterial SCVs are a laboratory challenge, largely 
associated with antimicrobial therapies and limit the 
diagnostic and treatment options.[1,7] Identification and 
characterization of  SCVs depend largely on phenotypic 
and morphologic characterization using recommended 
laboratory procedures.[5,6] The information in this report 
should serve to alert hospital management teams and 
laboratory professionals of  the difficulties associated with 
the identification of  such variants and the high risk of  
misdiagnosis mainly in developing countries.
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Figure 1: Small colony variants growth and characterization on blood 
agar medium. (a and b) Staphylococci growth (SVCs and wild-type 
colonies)

ba

urvi
Rectangle



Letters to Editor

Journal of Laboratory Physicians / Jan-Jun 2015 / Vol-7 / Issue-1 69

Address for correspondence:  
Dr. Mohamed O Ahmed,  
E‑mail: a.mo@live.com

REFERENCES

1. Proctor RA, von Eiff  C, Kahl BC, Becker K, McNamara P, Herrmann M,
et al. Small colony variants: A pathogenic form of  bacteria that facilitates 
persistent and recurrent infections. Nat Rev Microbiol 2006;4:295‑305.

2. Kahl BC. Small colony variants (SCVs) of Staphylococcus aureus – A bacterial 
survival strategy. Infect Genet Evol 2014;21:515‑22.

3. Garcia LG, Lemaire S, Kahl BC, Becker K, Proctor RA, Denis O, et al.
Antibiotic activity against small‑colony variants of  Staphylococcus  aureus: 
Review of  in  vitro, animal and clinical data. J  Antimicrob Chemother
2013;68:1455‑64.

4.	 Seifert H, von Eiff  C, Fätkenheuer G. Fatal case due to methicillin‑resistant
Staphylococcus aureus small colony variants in an AIDS patient. Emerg Infect 
Dis 1999;5:450‑3.

5. Yagci S, Hascelik G, Dogru D, Ozcelik U, Sener B. Prevalence and genetic 
diversity of Staphylococcus  aureus small‑colony variants in cystic fibrosis
patients. Clin Microbiol Infect 2013;19:77‑84.

6. Onyango LA, Hugh Dunstan R, Roberts TK, Macdonald MM, Gottfries J.
Phenotypic variants of  staphylococci and their underlying population
distributions following exposure to stress. PLoS One 2013;8:e77614.

7. von Eiff   C. Staphylococcus  aureus small colony variants: A challenge to
microbiologists and clinicians. Int J Antimicrob Agents 2008;31:507‑10.

8. Tuchscherr L, Heitmann V, Hussain M, Viemann D, Roth J, von Eiff  C,
et al. Staphylococcus aureus small‑colony variants are adapted phenotypes for 
intracellular persistence. J Infect Dis 2010;202:1031‑40.

9. Sendi P, Proctor RA. Staphylococcus aureus as an intracellular pathogen: The 
role of  small colony variants. Trends Microbiol 2009;17:54‑8.

Access this article online

Quick Response Code:
Website:  
www.jlponline.org

DOI:  
10.4103/0974-2727.154804

Exaggeration of hypoxic lung 
injury in a patient with glucose-
6-phosphate dehydrogenase 
deficiency

Sir,
A 56‑year‑old female with glucose‑6‑phosphate 
dehydrogenase (G‑6‑PD) deficiency and von Willebrand 
disease was admitted in the Intensive Care Unit (ICU) with 
delirium and severe hyponatremia (119 meq/L). She was 
on treatment for hypothyroidism, and her chronic kidney 
disease was being managed by biweekly hemodialysis 
prior to hospitalization and by sustained low‑efficiency 
dialysis after admission in the ICU. During her stay of  
48  days, she developed nosocomial pneumonia with 

acinetobacter and pseudomonas which was treated with 
imipenem and vancomycin and blood stream infection 
with candida albicans which was treated with caspofungin. 
She was successfully weaned off  the ventilator and was 
maintaining a SpO2 of  90–94% on T‑piece. Her serum 
creatinine and blood urea had stabilized to 2.8  mg/dL 
and 150 mg/dL, and she was now on weekly hemodialysis. 
Her bicarbonate levels were 20 mmol/L, sodium was 
135 meq/L, and potassium were 3.8 meq/L. Twelve 
hours after discontinuation of  mechanical ventilation, 
she developed a sudden drop in saturation (SpO2 = 50%) 
followed by bradycardia and hypotension. Atropine and 
adrenaline were administered, and mechanical ventilation 
was commenced. She gained consciousness within 5 min 
but developed pulmonary edema and subsequently severe 
acute respiratory distress syndrome and eventually died 
after 2 days.

We could not find a definite cause of  hypoxia, and it 
was difficult to explain the rapid deterioration following 
the hypoxic event. The patient was conscious with good 
respiratory efforts, and regular suctioning was being done 
to prevent mucous plugging from tracheal secretions. 
Cardiac and respiratory events were ruled out by bedside 
echocardiography, chest X‑ray, electrocardiogram, and 
compression ultrasound. Volume overload, aspiration, 
cardiogenic shock, upper airway obstruction, and negative 
pressure pulmonary edema were not responsible for this 
episode.

Glucose‑6‑phosphate dehydrogenase deficiency has been 
considered as a benign condition and the only emphasis till 
date has been on the prevention of  oxidative injury and acute 
hemolytic crisis.[1] There is no literature on the mortality and 
morbidity of  patients admitted in the ICU with this enzyme 
deficiency. In our patient, an episode of  transient hypoxia 
during weaning from mechanical ventilation could have led 
to the production of  oxidants by injured lung parenchymal 
cells which further promoted neutrophil infiltration and 
development of  lung edema and inflammation.[2]

Glucose‑6‑phosphate dehydrogenase enzyme generates 
reduced form of  nicotinamide‑adenine dinucleotide 
phosphate. This is essential for keeping the glutathione in 
a reduced state, which is an antioxidant and thus, prevents 
lipid peroxidation at the cellular level. In a patient with 
G‑6‑PD deficiency, the level of  reduced glutathione is 
inadequate, and the deficient erythrocytes are unable to 
handle the oxidized form. Bilateral pulmonary edema 
immediately after recruitment of  collapsed lung has been 
reported in a patient with G‑6‑PD deficiency who received 
bilateral endoscopic sympathectomy under alternate 
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