Urinary tract infection

Diabetics and non-diabetic patients
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ABSTRACT

Objectives: To determine the clinical characteristics,
risk factors, causative organisms and antimicrobial
susceptibility in diabetics and non-diabetics admitted to
King Abdulaziz University Hospital Medical Unit to
decide on the use of empiric antimicrobial therapy.

Methods: Significant bacteriuria from the Medical Unit
of King Abdulaziz University Hospital from January 1999
to August 1999 were included in the study. Medical
records were reviewed and the patients were divided into 2
groups according to the presence or absence of diabetes.
The following information was recorded, patients’ age,
sex, type of infection (community or hospital acquired),
presence of dysuria, urinary catheter, intensive care unit
admission, duration of hospital stay, type of organism
isolated and their antimicrobial susceptibility.

Results: A total of 182 specimens were studied, 58 (32%)
vere diabetics. Mean age of diabetics was 64 years versus
34 years in non-diabetics and the male:female ratio was
1:1.6 versus 1:1.1 (p0.001, 0.03). Urinary catheters were
present in 12/58 (20%) diabetics and 31/124 (25%) non-
diabetics, intensive care unit admission was in 23/58
(40%) versus 38/124 (31%), and duration of hospital stay

was 43 days versus 38 days (p0.6, 0.1, 0.4). Escherichia
coli was isolated in 9/50 (18%) hospital acquired
infections and 4/8 (50%) community acquired infections
in diabetics versus 26/106 (25%) and 8/18 (47%) in non
diabetics. Pseudomonas species were isolated in 16/50
(32%) and 1/8 (13%) in diabetics and 22/106 (21%) and O/
18 in non-diabetics. Escherichia coli and pseudomonas in
both groups showed resistance to ampicillin  and
sensitivity to aminoglycoside and ciprofloxacin.

Conclusions: Diabetics were older with high female ratio
compared to non-diabetics. Escherichia coli is the most
common isolate in community and hospital acquired
infections in non-diabetics, while Escherichia coli was
common in community acquired infection and
pseudomonas was the predominant isolate in hospital
acquired infection 1n diabetics. Aminoglycoside and
ciprofloxacin can be used empirically to treat both types of
infection in diabetics and non-diabetics.
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Urinary tract infection (UTI) has long been
recognized as a significant problem in patients
with diabetes mellitus (DM). In a study conducted
by de Aguiar et al,' UTI was the most frequent cause
of infection in diabetic admissions. A changed
bacterial adhesion to the uroepithelium,? granulocyte

dysfunction,>® and impaired antioxidant systems
involved in bacterial activity® are all involved in the
pathogenesis of UTI in diabetics. It is essential that
the clinician be aware of the local pathogen and
susceptibility pattern to decide on the most
appropriate antibiotic for empirical treatment to
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reduce the incidence of antimicrobial resistance and
life threatening septicemia. To the best of our
knowledge no studies have been carried out making a
comparison between UTI in diabetics and non-
diabetics. The aims of our study are to determine the
clinical characteristics, risk factors, causative
organism, and antimicrobial susceptibility in diabetic
and non-diabetic patients admitted to King Abdulaziz
University Hospital (KAUH) with UTIL.

Methods. King Abdulaziz University Hospital is a
teaching hospital in Jeddah, in the western province
of Saudi Arabia. Positive urine cultures from January
1999 until August 1999 were studied. All positive
bacterial urine cultures from the medical unit were
included in the study. Catheter specimens were
obtained by aspiration from the tube after cleaning
with alcohol pads and clamping for approximately 30
minutes. Urine samples were either transported to
the microbiology laboratory for culture within 30-
minutes of collection or refrigerated. Microscopic
examination of unspun, well mixed samples was
carried out for white and red blood cells and
organisms by a counting chamber method. Culture of
urine and determination of bacterial counts were
performed by a routine semiquantitative method by
Leigh and Williams.” The foot of the filter paper has
a measured standardized area, and the urine-
inoculated foot was pressed against the surface of the
cystine-lactose-electrolyte-deficient (CLED) agar
plate. Each plate is inoculated with 6 tests, each in
duplicate. After overnight incubation at 37°C, the
number of colonies in the impression area is counted,
and if over 25 colonies were present, the original
urine sample was known to have contained greater
than 10° organisms per milliliter, indicating
significant bacteriuria.®* Low counts were accepted in
catheter specimens if the organism persisted or was
isolated from successive specimens. The isolates
were identified using the standard method.® Gram-
negative bacilli are identified using the APl 20
(Analytab Inc.). Antimicrobial susceptibility was
determined.”” The antibiotics tested on each disc

were ampicillin  10mcg per disc, amoxi/clav
{augmentin) 30mcg, pipracillin 100mcg,
trimethoprim Smeg, norfloxacin 10mcg,

ciprofloxacin 10mcg, cefuroxime 30mcg, ceftazidime
30mcg, ceftriaxon 30mcg, cefotaxim 30mcg,
amikacin 30mcg, gentamycin 30mcg, asterionam
30mcg, meropenum 10mcg, and imipenum 10mcg.
Medical charts of the patients were analyzed.
Patients were divided into 2-groups according to the
presence or absence of diabetes DM. Diabetes
mellitus was diagnosed according to the World
Health Organization (WHOQ) criteria." The following
information was collected: patients’ age, sex, type of
infection whether community or hospital acquired
(hospital acquired defined as positive cultures that
occurred at or after 72 hours of hospitalization, while

Tahle 1- Comparison between urinary tract infection in diabetics and
non-diabetics according to certain vanables.

Variable Diabetics Nen- P value
N=58 Diabetics 8<0.05
N=124

Age (mean +/- SD) 63.74/-14.5 53.8+/-19.1 S

Sex (M:F) [HE 1:1.1 8

Community acquired E 8 (14) 17 (14) NS

infection N (%)

Hospital acquired 50 (86) 107 (86) NS

infection N (%)

Dysuria 6(10) 32(26) S

Asymptomalic 52 (90) 92 (74) S

bacteriuria N {%)

Presence of urinary 12 (20) 31(25) NS

catheter N (%)

ICU admision N (%) 23 (40) 3R 3 NS

Duration of hospital 43 38 NS

stay (days)

Mortality N (%) 31(25) NS
SD - standard deviation; N - number; ICU - Intensive care unit;

S - sigmificant; NS - non significant

those before 72 hours were considered community
acquired unless the infection is clearly related to a
procedure performed after hospital admission),
presence of dysuria, presence of catheter, intensive
care unit (ICU) admissions, type of organism isolated
and antimicrobial susceptibility were recorded as
well as duration of hospital stay and outcome.
Statistical analysis was carried out using the SPSS$7.5
(Statistical Package for Social Sciences). Mean +/-
standard deviation (SD) was determined for
guantitative data, and frequency was determined for
categorical variables. For continuous variables 1 test
was used if comparing 2 groups. Chi-square was used
to analyze group differences for categorical variables.
All tests were 2 tailed and a P value of <(.05 was
considered significant.

Results. A total of 7154 urine cultures were
performed during the study period, 763 (11%)
showed significant bacterinria, 182 (24%) were from
the medical unit. Fifty-eight of 182 (32%) patients
were diabetics and 124/182 (68%) were non-
diabetics. Tables 1 and 2 show that diabetics are
older with higher female: male ratio and more likely

Table 2 - Sympiomatic and asymptomatic bacteriuria in diabetic and
non-diabetic females.

Variable Asymplomatic N (%} | Symptomatic N (%)
Diabetic females 25 (69) 11 310
N=36
Non-diabetic females 26 (40 39 (60)
N=65

N = number; p = 0.03

Saudi Medical Journal 2001; Vol. 22 (4) 327



Table 3 - Type of organism isolated from diabetics and non-diabetics.

Organisms Diabetics N =58 | Non-Diabetics N =124
HA CA HA CA

N=50 N=8 N=106 N=1%§

N (%) N (%) N (%) N{%)
Escherichia coli N (%) 9(18) 4 (50) 26 (25) B8(47)
Pseudomonas sp. N (%) | 16(32) 1(13) 22 (21) -
Entercocci sp. N (%) 3 ) - 9 9 -
Enterobacter sp. N (%) 2 (16) - 11 (1) 1{16)
Klebsiella sp. N (%) T (14 1(13) 19(18) 5(29)
Proteus mirabilis N (%) 3 (6) - - -
Staph. aureus N (%) - - 3 (5 -
Citrobacter sp. N (%) P - 4 4) -
Serratia sp. N (%) E - 1 -
Salmonella sp. n (%) - - 1 () 1 (6)
Acinetobacter sp. N (%) 2 (%) - 4 ) 1 (F)
Others* N (%) 24| 2028 4 4 2{11)

*Others = kluyvera sp., stenotrophomonas maltophilia,
group-B streptococei; N - number
HA - hospital acquired; CA = community acquired
Staph. aureus = staphylococcus aureus

to have asymptomatic bacteriuria. As shown in Tabie
3, Escherichia coli (E.coli) was the most common
organism isolated in community acquired UTI in
diabetics while pseudomonas was the most common
isolate in hospital acquired UTIL In non-diabetics,
E.coli was the most common organism isolated from
both community and hospital acquired UTI. Table 4
showed that E.coli, both in diabetics and non-
diabetics, had resistance to ampicillin, and it was
more sensitive to aminoglycoside and ciprofloxacin.
Pseudomonas was more sensitive to amikacin,
ciprofloxacin, and it showed resistance to pipracitlin

in diabetics.

Table 4 - Susceptibilities of organisms isolated from urine.
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Discussion. The incidence of UTI at KAUH has
increased from 6% in 1986 to 11% in 1999. Several
controlled studies have demonstrated a higher
incidence of UTI in females."** Diabetic females
were more likely to present with asymptomatic
bacteriuria, which is in agreement with what has been
reported by others.*% Urinary tract infection is an
important infectious focus for sepsis in hospitalized
patients.”” Prevention, early detection and eradication
of UTI will reduce the life threatening consequences
of persistent or repetitive infection. Presence of
urinary catheter, ICU admissions, and prolonged
hospital stay had been reported as risk factors for
hospital acquired UTL.'“## The role of urinary
catheter as a risk factor for acquisition of UTI was
clearly confirmed in our study in both diabetics and
non-diabetics. It is advisable that indwelling urinary
catheters should be inserted only when absolutely
necessary, removed as soon as possible and insertion
of catheters should be performed by properly trained
staff using aseptic techniques. Differentiation
between colonization and infection is very important
as patients with indwelling urinary cathetérs are liable
to develop repeated episodes of bacteriuria and this
may result in repeated administration of antibiotics
with the emergence of highly resistant bacteria. Risk
of infection due to ICU admission was evident in
both diabetics and non-diabetics. This can be reduced
by the use of non-invasive positive pressure
ventilation as reported by Nourdine et al.® Both
diabetics and non-diabetics were found to have
prolonged hospital stay. Duration of ICU and hospital
admission should be shortened as much as possible to
reduce the risk of UTL El-Bashier®*® and others,?'2
had reported that E.coli is the most common cause of

AGENT Escherichia coli | Psendomonas sp. | Enterobacter sp.| Enterococus Klebsiella Proteus Citrobacter
Sp. sp. sp. sp.
Number DM ND DM ND PM ND DM ND DM ND DM ND DM ND
13 34 17 22 8 12 3 9 8 24 3 0 0 4
Amikacin 83 79 82 91 M4 58 - 11 63 46 100 - - 25
Gentamycin 75 64 47 62 75 50 67 11 63 63 100 - - 25
Asterionam 58 61 29 57 18 33 - 1 50 46 67 - - 25
Ampicitlin 8 15 6 - 33 8 67 67 - - 67 - - -
Piperactllin 25 21 6 57 50 33 100 78 13 29 67 - - 25
Augmentin 17 39 - 3 25 17 67 56 25 33 100 - - &
Ciprofloxacin 83 61 71 67 63 42 - - 50 67 67 . - -
Norfloxacin 50 58 12 19 25 8 - - 38 42 - - - 25
Cefuroxim 58 55 - - 38 17 - 11 25 21 67 - - -
Ceftazidim 75 54 65 48 13 42 - 11 13 46 34 - - 25
Ceftriaxon 42 39 - - 38 25 - - 50 33 - - -
Cefotaxim 58 55 - - 13 33 - 11 63 54 - - 25
Imepenum 75 70 53 43 100 83 67 89 88 83 34 - 75
Meropenum 15 58 24 43 50 50 - 2 75 63 - - 25
Trimethoprim 50 n - - 25 42 - - 13 42 - 2 -
Numbers represent percentage of susceptibility; DM - diabetics; ND - non-diabetics
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UTI. At KAUH, E.coli was also reported to be the
most common organism isolated from community
and hospital acquired UTL" In our study, E.coli was
the most frequently isolated organism in both
community and hospital acquired UTI in non-
diabetics, while in diabetics E.coli was the most
common cause of community acquired UTI as had
been reported by Hermida et al.'’ Klebsiella species
had been found to be the predominant organism
isolated in diabetics with hospital acquired UTL?
while in our hospital, pseudomonas species was the
most common isclate. Analysis of antimicrobial
resistance patterns revealed a high resistance of
E.coli to ampicillin, in both diabetics and non-
diabetics, a finding similar to what had been reported
by El-Tahawi et al? and others.® We found that
aminoglycoside and ciprofloxacin can be used
empirically in the treatment of UTI (community and
hospital acquired) in both diabetics and non-
diabetics.

Acknowledgment. The author is grateful to Professor A.
Tahawy, Head of Microbiology Department, Abdulaziz
University Hospital, for his assistance in writing this paper.

References

1. de-Aguia LG, Carneiro JR, Ginzbarg D, Cunha EF, Gomes
MB. Infection in hospitalized diabetics. Rev Assoc Med Bras
1997; 43: 314-318.

. Geerling SE, Erkelens DW, Hocpelman IM. Urinary tract
infection in patients with diabetes mellitus. Ned Tijdschr
Geneeskd 1997; 141: 372-375.

3. Valerius NH, EFF C, Hansen NE, Karle H, Nerup J, Socberg
B, et al. Neutrophil and lymphocyte function in patients with
diabetes mellitus. Acta Med Scand 1982; 211: 463-467.

4. Delamaire M, Maugendre D, Moreno M, Le Goff MC,
Allannic H, Genete B. Impaired leucocyte Functions in
diabetic patients. Diabet Med 1997; 14: 29-34.

5. Gallacher 8J, Thomson G, Fraser WD, Fisher BM, Gemmell
CG, MacCuish AC. Neutrophil bactericidal function in
diabetes mellitus: evidence for association with blood
glucose control. Diabet Med 1995; 12: 916-920.

6. Muchova J, Liptakova A, Orszaghova Z, Garaiova I, Tison P,
Carsky J. Antioxident systern in polymorphnuclear leuncocyle
of type-2 diabetes mellitus. Diabet Med 1999; 16: 74-78.

7. Leigh DA, Williams JD. Method for the detection of
significant bacteriuria in large groups of patiems. J Clin
Pathol 1964; 17: 498-503.

(28]

8. Kass EH, Mail WE, Swrat KL, Rosner B. Epidemiologic
aspects of infections of the urinary tract. In: Kass EH,
Bruinfitt W editors. Infections of the urinary tract. Chicago:
University of Chicago Press; 1978, p. 1-7.

9. Cowan ST. Cowan and Steel’s manual for the tdentification
of medical bacteria, 2nd ed. Cambridge: Cambridge
University Press; 1981, p.103-115.

10. National Committee for Clinical Laboratory Standards.
Performance standards for antimicrobial disk susceptibility
test. 8th ed. Approved standard A6 and M7-A4. Villanova
PA: National commitiee for clinical laboratory standards;
1998.

11. Diabetes mellitus: report of a WHO Study Group. World
Heaith Organ Tech Rep Ser 1985; 727: 1-113.

12. El-Tahawi A, Khalaf R. Urinary tract infection at a
university hospital in Saudi Arabia, incidence, microbiology,
and antimicrobial susceptibility. Annals of Saudi Medicine
1988; 8: 261-266.

13. Patterson JE, Andriole VT. Bacterial urinary tract infection
in diabetes. Infect Dis Clin North Am 1997; 11: 735-750.

14. Nguyen-Van-Tam SE, Nguyen-Van-Tam JS, Myin S,
Pearson JC. Risk factors for hospital acquired urinary tract
infection in a large English teaching hospital: a case-control
study. Infection 1999; 7: 192-197.

15. Hermida-Perez JA, Vento-Remedios TE, Perez-Fernandez L,
Acosta-Lorenzo JA, Acosta Bernad 1, Calvo-Azparren E et
al. Asymptomatic bacteriuria or detected bacteriuria in the
females. Arch Esp Urol 1998; 51: 145-149.

16. Balasoin D, Van-Kessel KC, Van-Kats-Renand HIJ, Collet
TJ, Hoepelman AL Granulocyte function in women with
diabetes and asymptomatic bacteriuria. Diabetes Care 1997,
20: 392-395.

17. Konishi M, Mori K, Majima T, Ueda K, Teramoto S,
Sakamoto M et al. Clinical analysis of patients with sepsis-
comparison between underlying diseases. Kansenshogaka
Zasshi 1998; 72: 681-687.

18. Barsic B, Bens I, Marton E, Himbele J, Klinar I. Nosocomial
infection in critically ili infectious disease patients: results of
a 7-years 1otal surveillance. Infection 1999; 27: 16-22.

19. Nourdine K, Combes P, Carton MJ, Beuret P, Cannameia A,
Ducreux JC. Does noninvasive ventilation reduce the
intensive care unit nosecomial infection risk? A prospective
clinical survey. Intensive Care Med 1999; 25: 567-573.

20. El-Bashir AM.  Bacteriuria, incidence, causative
microorganism, and susceptibility paitern at Qatif central
hospital. Annals of Sandi Medicine 1991; 11: 429-434.

21. Baerheim A, Gigranes A, Hunskaar S. Are resistant pattern
in uropathogens published by microbiclogical laboratories
valid for general practice? APMIS 1999; 107: 676-680.

22. Dyer IE, Sankary TM, Dawson JA. Antibiotic resistance in
bacterial urinary tract infection, 1991 to 1997. West J Med
1998; 169: 265-268.

23. Chan RK, Lye WC, Lee EJ, Kumarasinghe G. Nosocomial
urinary tract infection: a microbiclogical study. Ann Acad
Med Singapore 1993; 22: 873-877,

Saudi Medical Journal 2001; Vol. 22 (4) 329



	23P1.jpg
	23P2.jpg
	23P3.jpg
	23P4.jpg

