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Asymptomatic Bacteriuria in Apparently Healthy Individuals
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Abstract

Urinary tract infection (UTI) are the most common problem in healthy individuals, hospitalized and outdoor
patients (Shahzad et al., 2013) and it also has great socio-economic impacts on social aspects. The presence of
bacteria in the urine is commonly known as bacteriuria (Nicolle, 1997). Symptomatic bacteriuria holds all
symptoms like fever, pain and pressure in lower abdomen, irritating urination, dark bloody urine. Antibiotic
treatments are given by medical personnel according to the guidelines by The Infectious Diseases Society of
America (IDSA). In case of asymptomatic bacteriuria, they do not have any diagnostic symptoms but have
quantitative count of > 10° cfu organisms/mL of urine sample (warren et al., 1999). Many factors affects Urinary
Tract Infection including host factors like age, gender, diet, hormonal level and anatomical structures of any
individuals. Females are more prone to asymptomatic bacteriuria due to the shortness of the urethra and
closeness to anus, which enhance the entrance of fecal microflora to urinary tract (Shahzad et al., 2013). In the
current scenario, heavy use of antibiotics constitutes a global health problem and many UTI causing organisms to
have become resistant to B-lactam antibiotics by producing extended spectrum B-lactamase (ESBL) enzymes.
The production of ESBL by pathogenic bacteria poses a significant threat to public health issue in a community due
to its dissemination in the environment through resistant genes. Especially with the emergence of pathogenic
bacteria which are resistant (Multi, Extensive (XDR) and Pan-resistant) to multiple antimicrobial agents. Hence,
diagnosis and treatment of asymptomatic UTIls has become a challenging task for researchers and medical
practitioner. This review will cover the information about asymptomatic UTI causing agents, their antibiotic

resistance and antibiotic treatment for this infection.
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Introduction

Urinary tract is a complex structure consists of kidney,
urethra and bladder which are made up of sheet of
urothelium. Muti-layered ciliated mucus epithelial cells
present throughout the tract provide protection from
microorganism but still some of the pathogens particularly
bacteria cause infection. Urinary Tract Infections (UTIs) are
of the most common diseases worldwide affecting all age
groups, and can be defined as an inflammation of the
tubular or parenchymal structures (Sauza, 2009; Heilberg
and Schor 2003; Martins et al., 2010).

Types of Urinary Tract Infections

Urinary tract infection can be anatomically divided as upper
UTI and lower UTI. Upper UTI involves acute pyelitis and
acute pyelonephritis. Pyelitis is an infection of the pelvis
region of kidney and pyelonephritis is the infection of
parenchyma of the kidney. Lower UTI involves urethritis
(infection of the urethra), cystitis (infection of the bladder),
prostatitis (infection of the prostate).

Cystitis also referred as bladder infection. Most common
symptoms of UTI are vaginal discharge, burning with
urination, flank pain, fever, vomiting, urine with blood or
pus. UTI may be divided as asymptomatic and symptomatic
UTI. Complicated UTls are more difficult to treat and usually
requires more aggressive treatment and follow-up (Bryan
and Charles, 2002). In case of asymptomatic, UTI bacteria
present in the urine without showing any symptoms and
generally not treated with general antibiotics (Ariathianto,
2011). Asymptomatic or uncomplicated infections can be
diagnosed and treated based on symptoms alone.
Antibiotics can be used by orally such as trimethoprim/
sulfamethoxazole (TMP/SMX), nitrofurantoin or fosfomycin
are typically first line. Cephalosporins, amoxicillin/clavulanic
acid, or a fluoroquinolone may also be used (Trestioreanu,
2010). Asymptomatic UTI majorly affects people who are
otherwise healthy and having normal urinary tract and
bladder. Treatment of this kind of infection is very
important to control the aggressiveness of this infection.
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The upward movement of intestinal bacteria from the anus
to the urinary opening is the main reason of colonization on
the urethra, bladder, ureters and kidney. Though female
urethra has its own, unique and balanced microbial
ecosystem which control the entire vaginal environment
(Pybus and Onderdonk, 1999) but still adult females are
more prone to UTI due to some anatomical factors such as
short and close structure of female urethra to the anus
(Heilberg and Schor, 2003; Martins et al., 2010; Moura and
Fernandes, 2010; Costa et al., 2010). Vaginal ecosystem is
effective and influenced by age, gender, time of the
menstrual cycle, pregnancy, infections, methods of birth
control, frequency of sex, number of sexual partners
(Schwebke et al., 1999; Burton and Reid, 2002; Clarke et dl.,
2002; Eschenbach et dal., 2000; Ness et al., 2002) and sexual
behaviors (Schwebke et al., 1999). In the past 100 years
since the first microbiological study of the human vagina
(Do"derlein, 1892), Lactobacilli have been thought to be the
predominant members of normal post pubertal vaginal
microflora (Antonio et al., 1999). It plays a very important
role to balance the normal vaginal ecosystem by preventing
overgrowth of pathogens and other opportunistic
organisms by producing lactic acid, hydrogen peroxide
(H,0,), bacteriocins and other antimicrobial substances
(Hillier, 1998).

Causing agents of Asymptomatic UTI

Staphylococcus,  Corynebacterium,  Peptostreptococcus,
Gardnerella,  Bacteroides, =~ Mycoplasma,  Enterococcus,
Escherichia, Veillonella, Bifidobacterium and Candida sp. are
(Redondo-Lopez et dl., 1990; Larsen and Monif, 2007;
Marrazzo et al., 2002) also present but in much lower
numbers in urine of asymptomatic individuals. The most
common organisms isolated in children with uncomplicated
UTI are Enterobacteriaceae. The most common
uropathogen, are E. coli, urease producing Klebsiella sp.,
Pseudomonas aeruginosa, Serratia sp., Citrobacter sp.,
Corynebacterium urealyticum, Providencia sp., Proteus sp.
and also Gram positive bacteria like Staphylococcus aureus,
S. saprophyticus and Enterococcus sp. According to Ronald
(2002) E. coli remains the predominant uropathogen (80%)
isolated in acute community acquired uncomplicated
infections, followed by Staphylococcus saprophyticus
(10-15%), klebsiella, Enterobacter and Proteus species and
Enterococcus species infrequently causing uncomplicated
cystitis and pyelonephritis. Consequently, complicated UTI
has a more diverse etiology than uncomplicated UTIL.
The majority of symptomatic UTIs are seen in elderly
women are caused by E. coli. Etiologic pathogens associated
with uncomplicated UTI among patient with diabetes
include Klebsiella sp., group B Streptococci, Enterococci sp.
and E. coli(Ronald, 2002). Diabetic patients are particularly
more susceptible to fungal UTI (Mindari et al., 2011).
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Some fungal pathogen like Candida sp., Aspergillus sp. and
Cryptococcus neoformans are the causative agents of
asymptomatic UTI. Most UTI are caused by Candida sp. are
associated with indwelling catheters and internal stents.
In 2011, 500 urine samples were collected from healthy
subjects by Onifade et al. (2011). In his findings, 27.2% of
volunteers were positive for asymptomatic UTI and E. coli
(66.18%) was the most predominant pathogen. In another
study carried out by Adedeji and Abdulkadir (2009), 150
urine samples were collected from students of three
tertiary institutes and the predominant organisms were
Escherichia coli (28.57%), Staphylococcus saprophyticus
(23.81%), Klebsiella aerogenes (23.81%), Staphylococcus aureus
(9.52%), Pseudomonas aeruginosa (6.35%), Streptococcus
faecalis (6.35%) and Proteus mirabilis (1.59%).

Antibiotic resistance of all uropathogens

Asymptomatic UTI infections are generally treated with
antibiotics but use of antibiotics for prevention and
repetitive treatment it’s become a global health problem.
WHO defines antimicrobial resistance as a microorganism's
resistance to an antimicrobial drug that was once able to
treat an infection by that microorganisms. Antimicrobial
overuse, misuse and under use, poor infection control
strategies, insufficient sanitation and infrastructure,
decreased access to clinical microbiology laboratory,
increased immunocompromised states, globalization,
increased travellers are the key factors for emerging
resistance bacteria (Hassani, 2014). All uropathogens
become superbugs in all environment and hard to handling.
These resistant organisms develop resistant gens and
transfer the resistance gens by horizontal gene transfer
and other transformation method. There are several
mechanisms used by bacteria for achieving antimicrobial
resistance like drug inactivation or modification (production
of beta lactamase to deactivate beta lactam antibiotics),
alternation of binding site of antibiotics, mutation of
specific resistance genes, alternation of metabolic pathway,
decreasing drug permeability or increasing active efflux
(Li and Nikaido, 2009).

Gram-negative bacteria producing extended-spectrum
B-lactamase (ESBL) have emerged as a significant challenge
to undertake with present antibiotic armamentarium, both
in hospital settings and in the community (Pitout and
Laupland, 2008). ESBLs are plasmid-mediated enzymes with
capacity to hydrolyse and thus inactivate broad spectrum
B-lactam antibiotics, which in turn confer a decreased
susceptibility against commonly used antibiotic drugs, such
as penicillin and extended spectrum cephalosporins
(Bradford, 2001). Plasmid-encoded or chromosomally
encoded (-lactamases showing activity against penicillin
and cephalosporins by splitting the amide bond of B-lactam
ring.
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ESBL encoded plasmids also carry other resistance genes
which are active against aminoglycosides, sulphonamides
and quinolones. CTX-M, bla TEM, bla SHV, OXA are ESBL
encoding genes. XDR bacteria defined as isolates being no
susceptible to at least one agent in all but 2 or fewer
antimicrobial categories listed in the Clinical and Laboratory
Standards Institute (CLSI) guidelines (Magiorakos et al.,
2011). Diabetic patients are particularly more susceptible to
fungal UTI (Mindari et al., 2011). Carbapenem-resistant
Klebsiella pneumoniae (CR-Kp) bacteriuria is a frequently
encountered clinical condition, but its clinical impact is
unknown. A study carried out by Zubair in (2014), 28 positive
urine cultures were classified as asymptomatic bacteriuria
(ASB) and 29 symptomatic urinary tract infections. Among
105 patients with CR-Kp bacteriuria, 80% 30 (84/105) and 20%
(21/105) had ASB and symptomatic UTI respectively. In a
study carried out by Anibijuwon (2011), 136 isolates were
found as MDR organisms. Resistance to antibiotics was
generally  high; Tetracycline (100%), Erythromycin,
Cotrimazole and Streptomycin (83.3%), Safamycin and
Oxacillin  (66.7%), while Ciprofloxacine, Amoxycillin,
Chloramphenicol,  Cephaloridue, Nitro-furantoin  and
Vancomycin showed 50% resistance respectively.

Conclusion

Considering the growing health problem of asymptomatic
UTI, this is our duty to control the environment and several
factors in many aspects. It is also necessary to control
pollution, over usage of antibiotics to prevent or decrease
development of resistance organisms. To prevent the wide
spreading of asymptomatic UTI, public education and good
personal hygiene are highly recommended among all
individuals especially women and young girls, as they are
more susceptible to this infection.

References

1. Adedeji, M. and Abdulkadir, O.A. 2009. Etiology and
antimicrobial resistance pattern of bacterial agents of
urinary tract infections in students of tertiary institutions in
Yola Metropolis. Academ. J. Plant Sci. 2(1): 25-28.

2. Antonio, M.A., Hawes, S.E. and Hillier, S.L. 1999. The
identification of vaginal Lactobacillus species and the
demographic and vaginal ~microbial communities,
microbiologic characteristics of women colonized by these
species. J. Infect. Dis. 180: 1950-1956.

3. Ariathianto, Y. 2011. Asymptomatic bacteriuria - Prevalence
in the elderly population. Aust. Fam. Physician. 40(10): 805-
809.

4. Bryan, S. and Charles, S. 2002. Infectious diseases in primary
care. Philadelphia: W.B. Saunders. p.319.

5. Costa, L.C., Belém L.F., Silva, P.M. Pereira, H., Junior, E.D.
and Leite, T.R. 2010. Urinary infection in outpatients:
Prevalence and profile of antimicrobial resistance. Rev. Bras.
Andlises. Clin. 42(3): 175-180.

)

131

6. Dawson, L.F., Valiente, E. and Wren, B.W. 2009. Clostridium
difficile—A continually evolving and problematic pathogen.
Infect. Genet. Evol. 9: 1410-1417.

7. Do derlein, A. 1892. Das scheidensekret und seine
bedeutung fur puerperalfieber. Zbl. Bakteriol. 11: 699.

8. Goossens, H., Ferech, M., Vander Stichele, R. and Elseviers,
M. 2005. Outpatient antibiotic use in Europe and
association with resistance: A cross-national database
study. Lancet. 365(9459): 579-587.

9. Green, H., Paul, M., Yaphe, J. and Leibovici, L. 2010.
Zalmanovici Trestioreanu, Anca, ed. Antimicrobial agents
for treating uncomplicated urinary tract infection in
women. Cochrane Database Syst. Rev. 10(10): CD007182.

10. Hassani, M. 2014. The Crisis of Resistant Gram-Negative
Bacterial Infections: Is there any Hope for ESKAPE? Clin. Res.
Infect. Dis. 1(1): 1005.

11. Heilberg, I.P. and Schor, N. 2003. Abordagem diagndstica e
terapéutica na infec¢do do trato urindrio: ITU. Rev. Assoc.
Med. Bras. 49(1): 109-116.

12. Hillier, S. and Holmes, K.K. 2008. Sexually transmitted
diseases. New York: McGraw-Hill Medical. Vol:18.

13. Hillier, S.L. 1998. The vaginal microbial ecosystem and
resistance to HIV. AIDS Res. Hum. Retroviruses. S17-21.

14. Hillier, S.L., Krohn, M.A., Klebanoff, S.J. and Eschenbach,
D.A. 1992. The relationship of hydrogen peroxide-producing
lactobacilli to bacterial vaginosis and genital microflora in
pregnant women. Obstet. Gynecol. 79: 369-373.

15. Hillier, S.L., Krohn, M.A., Rabe, L.K., Klebanoff, S.J. and
Eschenbach, D.A. 1993. The normal vaginal flora, H,O,-
producing lactobacilli, and bacterial vaginosis in pregnant
women. Clin. Infect. Dis. 4: S273-281.

16. Hillier, S.L., Nugent, R.P., Eschenbach, D.A., Krohn, M.A. and
Gibbs, R.S. 1995. Association between bacterial vaginosis
and preterm delivery of a low-birth-weight infant.
N. Engl. 333: 1737-1742.

17. Jeanne, M., Laura, M.A., David, K.A., Kathy, E., Kathleen, A.
and Hillier, S.L. 2002. Characterization of Vaginal Flora and
Bacterial Vaginosis in Women Who Have Sex with Women. J.
Infect. Dis. 185(9): 1307-1313.

18. Johnson, A. 2014. The dangers of using antibiotics to
prevent urinary tract infections. Life Exten. Magaz.

19. Khawar Alj, S., Ullah, F., Muhammad, K., Khatoon, F., Hassan,
M.U. and Ishfaq Ahmed, Q. 2013. Multiple Drug Resistance
Pattern in Urinary Tract Infection. J. Infect. Mol. Biol. 1(4):
67-70.

20. Larsen, B. and Monif, G.R. 2001. Understanding the bacterial
flora of the female genital tract. Clin. Infect. Dis. 15: 32(4):
€69-77.

21. Li, X.Z. and Nikaido, H. 2009. Efflux-Mediated Drug
Resistance in Bacteria: an Update. Drugs. 69(12): 1555-1623.

22. Magiorakos, A.P., Srinivasan, A., Carey, R.B., Carmeli, Y.,
Falagas, M.E., Giske, C.G.  2012. Multidrug-resistant,
extensively drug-resistant and pandrug-resistant bacteria:
An international expert proposal for interim standard
definitions for acquired resistance. Clin. Microbiol. Infect.
18(3): 268-281.

*Corresponding author

etal., 2019



Journal of Academia and Industrial Research (JAIR)

23.

24.

25.

26.

27.

28.

29.

Manchanda, V., Rai,S., Gupta, Chopra, R., Rawat, D.S,,
Verma, N.P., Singh, I.R. and Kaur, P.B. 2011. Development of
TagMan real-time polymerase chain reaction
for the detection of the newly emerging form of
carbapenem resistance gene in clinical isolates
of Escherichia coli, Klebsiella pneumoniae, and Acinetobacter
baumannii. Ind. J. Med. Microbiol. 29(3): 249-253.

Martins, F., Vitorino, J. and Abreu, A. 2010. Avaliacdo do
perfil de susceptibilidade aos antimicrobianos de
microrganismos isolados em urinas: Na Regido do Vale do
Sousa e Tamega. Acta. Med. Port. 23(4): 641-646.

Minardi, D., D'Anzeo, G., Parri, G., Polito, M.J., Piergallina,
M., El Asmar, Z., Marchetti, M. and Muzzonigro, G. 2010. The
role of uroflowmetry biofeedback and biofeedback training
of the pelvic floor muscles in the treatment of recurrent
urinary tract infections in women with dysfunctional
voiding: A randomized controlled prospective study. Urol.
75(6): 1299-1304.

Minardi, D., Gianluca, C., Conti, A. and Muzzonigro, G. 2011.
Urinary tract infections in women: Etiology and treatment
options. Int. J. Gen. Med. 4: 333-343.

Moura, L.B. and Fernandes, M.G. 2010. A Incidéncia de
Infec¢bes Urindrias Causadas por E. coli. Rev Olhar Cientifico
- Faculdades Assoc Ariquemes. 1(2): 411-426.

Nath, B., Venkatesha, D. and Amrutha Kumari, B. 2015. A
Study on Extensive Drug Resistance in Enterobacteriaceae.
Int. J. Res. Stud. Biosci. 3(1): 86-190.

Nicolle, L.E. 1997. Asymptomatic bacteriuria
elderly.Infect Dis Clin. 11(3): 647-662.

in the

30.

31.

32.

33.

34.

35.

36.

37-

132

Onifade, A.K., Anibijuwon, I. and Azariah, E. 2011. Urinary
tract infection in apparently healthy individuals in lle-Ife,
Nigeria: Detection of predominant microorganisms and
antibiotics susceptibility profile. Afr. J. Microbiol. Res. 5(20):
3233-3236.

Qureshi, Z.A.,, Syed, A., Clarke, L.G. and Shields, Y.D.K. 2014.
Epidemiology and clinical outcomes of patients with

carbapenem-resistant  Klebsiella. ~ Antimicrob.  Agents
Chemother. 15: 23-27.
Redondo-Lopez, V.,Cook, R.L. and Sobel, J.D. 1990.

Emerging role of lactobacilli in the control and maintenance
of the vaginal bacterial microflora. 12(5): 856-872.

Richard Colgan, M.D., Lindsay, E.N., Mcglone, A., Thomas,
M. and Hooton, M.D. 2006. Asymptomatic bacteria in
adults. Am. Fam. Physician. 74: 123-126.

Ronald, A. 2002. The Etiology of Urinary Tract Infection:
Traditional and Emerging pathogens. Am. J. Med. 113(1): 14-
19.

Schwebke, J., Richey, R. and Weiss, H.L. 1999. Correlation of
behaviors with microbiological changes in vaginal flora. J.
Infect. Dis. 180: 1632-1636.

Souza, A.E.S. 2009. Epidemiologia das infec¢des urindrias de
pacientes atendidos em hospital publico. Rev. Para. Med.
23(4): 14-17.

Zalmanovici, T., Green, A., Paul, H., Yaphe, H. and Leibovici,
L. 2010. Antimicrobial agents for treating uncomplicated
urinary tract infection in women. Cochrane Database Syst.
Rev. 10(10): CD007182.

Cite this Article as:

Nath, S., Barma, P.D. and Kathireshan, A.K. 2019. Asymptomatic Bacteriuria in Apparently Healthy Individuals. J. Acad. Indus.

Res. 7(10): 129-132.

*Corresponding author

etal., 2019




