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ABSTRACT Background: in rural area more young females have been reporting for recurrent UT infections they were low socio-
economic profile in all aspects. Present study establishing associations of UT infections and SE classes (SEC) and

its treatment. Method: A total of 100 E. coli spp obtained from female UTI patients. The study conducted in rural

teaching hospital, Srikakulam, Andhra Pradesh. Urine samples were aseptically handled, processed and confirmed E. coli and an open-ended
questionnaire was prepared which collected information on education, occupation and income as per latest Kuppuswamy's SEC scale. Results:
UT infected females age between 20yrs to 29yrs were 24%, middle school were 28%, unemployed and clerical and shop owners were 23% and
24% were more. In upper (l) class patients antimicrobials; norfloxacin, cefadroxil, nalidixic acid, cefaclor and cefoperazones showed 100%
resistance. In upper middile (Il) class; norfloxacin, ciprofloxacin, cefaclor and cefoperazones showed 90% antimicrobial resistance. In lower middle
(lll) class; norfloxacin and cefoperazones showed more antimicrobial resistance were compared with remaining drugs. In upper lower (V) class;
norfloxacin and gentamicin showed 92% and 80% antimicrobial resistance. In lower (V) class; norfloxacin, gentamicin, netilmicin, ciprofloxacin,
cefaclor and cefoperazones showed 100% antimicrobial resistance. Conclusion: A better understanding of these issues will be key to helping
prevent and treat these infections in the future. The data suggest that amikacin is useful for all SE class, cefuroxime suggest for upper lower (1V)

people and oxcillin is best drug in upper middle (ll), lower middle (lll), upper lower (V) patients.

Introduction

Urinary tract infection (UTI) is one of the leading infections in females.
It causes morbidity and mortality worldwide, despite ongoing pro-
gress in our basic understanding of its relation between socio eco-
nomic class (SEC) and drug resistance relations. Escherichia coli (E.
coli) are major causes of UTI in females in the developing world and
are associated with high resistance levels to antibiotics1,2,3,4,5. Nor-
mal intestinal flora is a reservoir for resistance genes; the prevalence
of resistance in commensal E. coli is a useful indicator of antibiotic
resistance in bacteria in community6, 7. Studies with E. coli are of
particular relevance because this species can occupy multiple niches,
including human and animal hosts8. In addition, E. coli strains effi-
ciently exchange genetic material with pathogens such as Salmonella,
Shigella, Yersinia, and Vibrio species, as well as adjacent pathogenic E.
coli8, 9.

Antimicrobial resistance is common in isolates from healthy persons
and from patients with community-acquired infections in developing
countries like India. The selection and spread of multi-resistant organ-
isms in developing countries, which can often be traced to complex
socio-economic and behavioral factors, contribute to the escalating
problem of antibiotic resistance worldwide. In developing countries,
include the irrational use of antibiotics by health professionals, un-
skilled practitioners, laypersons, poor drug quality, unhygienic condi-
tions and inadequate surveillance accounting for the spread of resist-
ant bacteria. Nevertheless, misuse of antibiotics is one of the reasons
for the increasing rates of resistance, especially in rural areas10.

KEYWORDS : female, E. coli, UTI, socio-economic status, drug resistance

However, specific etiologic diagnosis, as well as the knowledge of the
local antibiotic susceptibility patterns, is necessary if treatment inter-
ventions are to be considered. Our hypothesis was that because of
frequent inappropriate empiric antibiotic use, there should be a high
prevalence of antimicrobial drug resistance in strains of E. coli isolated
from rural females. The objective of this study was to determine the
prevalence of E. coli among UTI of females, antimicrobial drug suscep-
tibility patterns, and associations of their socio-economic profile. Such
information might be useful both in discouraging inappropriate use
and guiding physicians to more appropriate choices when therapy is
necessary.

Materials and Methods

Participants: A total of 100 E. coli positive obtained from 189 total
urine samples. Urine samples collected from females among UT in-
fection, the study conducted in rural teaching hospital, Srikakulam,
Andhra Pradesh. Who provided informed consent, all age groups were
included. An open-ended questionnaire was prepared which collect-
ed information on education, occupation and income and applied
latest Kuppuswamy’s SEC scale. The score of kuppuswamy’s scale for
education levels; professors or honors(7), graduate or post gradu-
ate(6), intermediate or post high school diploma(5), high school cer-
tificate(4), middle school certificate(3), primary school certificate(2),
illiterate(1). For occupation levels; profession(10), semi-profession(6),
clerical or shop-owner(5), skilled worker(4), semi-skilled worker(3),
unskilled worker(2), unemployed(1) For income range; <1802(1),
1803-5386(2), 5387- 8988(3), 8989-13494(4), 13495-17999(5),
18000- 36016(10), =36017(12), the sum of total come under up-
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per (I) 26-29, upper middle (Il) 16-25, lower middle (lll) 11-15, upper
lower (IV) 5-10, lower (V) <5 respectively shows the socio-economic
class10,11. Exclusion criteria; duplicate isolates from the same pa-
tient and other then E. coli spp wasn't considered. This study was
approved by the Institutional Ethical Committee (IEC) of Rajiv Gandhi
Institute of Medical Sciences (RIMS), Srikakulam, Andhra Pradesh.

Confirmation E. coli isolates: All urine samples were aseptically han-
dled and processed from apparently UT infected patients. The speci-
mens were collected into Stuart’s transport medium and sub cultured
onto MacConkey agar plates. Colonies with morphologic character-
istics of E. coli were sub cultured onto fresh plates. Identity was con-
firmed by conventional biochemical tests. The standard disk diffusion
method was used for susceptibility testing. The standard CLSI antibi-
otic discs were used; norfloxacin (NR), cefadroxil (CD), gentamicin (G),
nalidixic acid (NA), amikacin (AK), netilmicin (NT), ciprofloxacin (CIP),
cefaclor (CFC), ceftriaxone (CTX), cefuroxime (CXM), cefoperazone
(CPZ), and oxacillin (OX) provided by Hi-media, Mumbai. E. coli NCTC
-10418 was used as control. The goal of this study was to define the
current prevalence and phenotypes of multidrug-resistant (MDR) E.
coli among UTI rural female and to investigate associations between
patient socio-economic parameters and it's multidrug resistance.

Statistical analysis: used SPSS 16.0 version software, were applied by
pie diagram and chi-square (x2) test a probability of 0.05 is taken as
statically significant.

Results

In present study a total of 100 E. coli spp analysed from 189 total
urine samples showed in table - 1. UT infected females is more in age
between 20yrs to 29yrs were 24% and least were <9yrs showed in
pie diagram in fig -1. UT infected females education status is more
in middle school were 28%, occupation status is more in unemployed
and clerical and shop owners were 23% and 24% respectively, income
status is more people <1802 INR's were 27% explained in table - 3
Associations of education status, occupation and income and E. coli
UT infected rural females in rural centre were statically significant
(P<0.05). Obtained data applied on kuppuswamy’s scale that so-
cio-economic class more in lower middle and upper middle 42% and
40% respectively showed in pie diagram in fig - 2. In upper (I) class
patients antimicrobials; norfloxacin, cefadroxil, nalidixic acid, cefaclor
and cefoperazones showed 100% resistance. In upper middle (Il) class;
norfloxacin, ciprofloxacin, cefaclor and cefoperazones showed 90%
antimicrobial resistance. In lower middle (Ill) class; norfloxacin and
cefoperazones showed more antimicrobial resistance were compared
with remaining antibiotics. In upper lower (IV) class; norfloxacin and
gentamicin showed 92% and 80% antimicrobial resistance. In lower
(V) class; norfloxacin, gentamicin, netilmicin, ciprofloxacin, cefaclor
and cefoperazones showed 100% resistance showed in table - 4. As-
sociations of drug resistance i.e. norfloxacin (NR), cefadroxil (CD),
gentamicin (G), nalidixic acid (NA), amikacin (AK), netilmicin (NT), cip-
rofloxacin (CIP), cefaclor (CFC), ceftriaxone (CTX), cefuroxime (CXM),
cefoperazone (CPZ), and oxacillin (OX) and socioeconomic class i.e.
upper (1), upper middle (1I), lower middle (lll), upper lower (IV), and
lower (V) were statistically not significant (P>0.05). in fig — 3, bar di-
agram depicts the more no. of drug showed resistance above 25%,
50% 75%, at 100% and socio-economic group; lower middle and up-
per lower class patients exhibited 12 drugs resistance in above 25%
resistance group. In above 50% resistance showed in lower class pa-
tients were 10 drugs. In above 75% resistance showed in lower class
patients were 8 drugs. At 100% resistance showed in lower class pa-
tients were 6 drugs. Association between SEC and no. of drug resist-
ance above 25%, 50% 75% and at 100% were statically not significant
(p>0.05).

Discussion

During the past 10 years, multidrug-resistant Gram-negative En-
terobacteriaceae has become a substantial challenge to infection
control. It has been suggested by clinicians that the effectiveness of
antibiotics is in such rapid decline that, depending on the pathogen
concerned, unless the rise in antibiotic resistance can be reversed, we
can expect to see a substantial rise in incurable infection and fatality
in both developed and developing regions. The antibiotic resistance
develops through complex interactions, with resistance arising by

de-novo mutation under clinical antibiotic selection or frequently by
acquisition of mobile genes that have evolved over time in bacteria
in the environment. The reservoir of resistance genes in the envi-
ronment is due to a mix of naturally occurring resistance and those
present in animal and human waste and the selective effects of pol-
lutants, which can co-select for mobile genetic elements carrying
multiple resistant genes12. Less attention has been given to how
anthropogenic activity might be causing evolution of antibiotic re-
sistance in the environment. Although the economics of the pharma-
ceutical industry continue to restrict investment in novel biomedical
responses, action must be taken to avoid the conjunction of factors
that promote evolution and spread of antibiotic resistance. The five
drugs for which a considerable rise in resistance was seen from 1986
to 1998 (ampicillin, sulfonamides, streptomycin, chloramphenicol,
and tetracycline) are extensively used in Nigeria and other develop-
ing countries13, 14. These five inexpensive drugs are widely available
without prescription from authorized health institutions and pharma-
cies, as well as from unauthorized patent medicine shops and other
distributors. The selective pressure generated by overuse explains the
relatively high prevalence of resistance in E. coli isolates in 1986. How-
ever, it is not clear why the trend observed with other widely used
drugs was not seen in this case13,14.

The results of our laboratory based investigation must be interpreted
in light of the following considerations. The management of acute
uncomplicated urinary tract infections has changed dramatically in
the past few years. Attempts to manage reimbursable medical costs
have led to a decrease in physician orders for routine urine cultures
and subsequent susceptibility testing for patients with acute cystitis.
Because the treatment of acute cystitis in otherwise healthy adult fe-
males is now largely empirical, isolates that are tested in laboratory
based studies may be predominantly from patients for whom previ-
ous antimicrobial treatment failed or from patients with other under-
lying risk factors. Therefore, Performing patient-based studies would
be an optimal alternative but would be costly and likely not practical
for regional and national data assimilation. In upper lower (Il) and
lower middle (lll) increasing prevalence of resistance was marked.
Strains that was simultaneously resistant to several drugs. These data
sound a warning because the indiscriminate use of antibiotics, along
with poor hygiene and infection control in young female between 20-
29 years in rural areas.

In many rural areas well-trained health workers are scarce and can-
not serve the entire population. Patient lending antibiotic drugs from
unofficial sources and their financial constraints also affect antibiotic
choices15,16,17. Education and hygienic habits have not been suc-
cessfully implemented and encouraged to purchase from unofficial
distributors because drugs often are not available in government
hospitals18. Most of the drug sellers usually have minimal or no
knowledge of the required dosage regimen, indications, or contrain-
dications19,20,21 especially in rural areas. In general, these studies
have found that education is more strongly associated with disease
than income and occupation of pateints22. Strict regulations on the
use of antibiotics in human medicine as well as in various agricul-
ture productions are required to control the emergence of drug-re-
sistant clones23. Sometimes half knowledge and over confidence in
self-medication and lack of microbiology laboratories availablity has
been responsible for the emergence of drug resistance strains in rural
area.

Antibiotic resistance in E. coli species is only beginning to emerge as a
clinical issue, yet the attention it has already received serves to under-
score the seriousness of the problem. Although much work has been
and is being done on these organisms, much is also yet to be done,
especially with respect to determining the true risk factors for infec-
tion and the mechanisms of resistance. A better understanding of
these issues will be key to helping prevent and treat these infections
in the future. The data suggest that amikacin is useful for all SE class,
cefuroxime suggest for upper lower (IV) people and oxcillin is best
drug in upper middle (Il), lower middle (lll), upper lower (IV) female
patients in rural area.
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Table - 1: Latest Kuppuswamy'’s Socio-Economic status
scale.

’%lr(.). Education Score
1 Professors or honors 7
2 Graduate or post graduate 6
3 Intermediate or post high school 5
4 High school 4
5 Middle school 3
6 Primary school 2
7 llliterate 1
%r(.)' Occupation Score
1 Profession 10
2 Semi-Profession 6
3 Clerical or Shop-owner 5
4 Skilled worker 4
5 Semi-skilled worker 3
6 Unskilled worker 2
7 Unemployed 1
St Family Income Per Months in Rs ‘
No. 015 core
1 <1802 1
2 1803-5386 2
3 5387-8988 3
4 8989-13494 4
5 13495-17999 6
6 18000-36016 10
7 236017 12
Score |Socio-economic Class (SEC)

26-29 | Upper (1)

16-25 | Upper Middle (1)

11-15 | Lower Middle (lll)

5-10 |Upper Lower (IV)

<5 |Lower (V)

Table - 1: Isolation of E. coli from female urine (n=189)

) other than E. .
urine samples |coli and sterile |E. coli
samples

Name of The
centre

Rural teaching
hospital -
Rajiv Gandhi
Institute

of Medical 189 89 100
Sciences
(RIMS)
Srikakulam,
AP

Fig - 1: Isolation and distribution of age of UTI patients.

Age wise distribution of UTI females
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Table - 3: Associations of education status, occupation
and income of E. coli UT infected females in rural centre.

Income per
Sr. |Education |Occupation month in Chi- of |P
No. [ (No.) (No.) INRs (Latest) |square value
(No.)
llliter- Unem-

1 ate 1Al ployed 23 <1802 |27
5 P 1o |Unskilled |15 [1803- |45
schgol worker 5386

Mid- Semi-

3 |die |28 [skilled |13 [3387- |22
school worker
High Skilled- 8989-

4 scﬁool 16 | Worker 16 173494 |11
Intec;-
medi- :

Clerical or

5 (30N 15 |Shop-own-|24 |138%3- 147
oot ar P 17999 241 [12]0.020
scﬁool
Grad-
o Semi-P 18000
or emi-Pro- -

6 post 3 |fession 3 136016 |8
grad-
uate
Pro-
fes-

7 |89 |1 |Profession |6 |>36017 |2
hon-
ours

Total 100 100 100

Fig - 2: Associations of Socio-economical class of E. coli
UT infected females in rural centre.

Distribution of SEC by UT infection

 Upper (I) score 26 - 29
H Upper Middle (II) score 16

-25

u Lower Middle (III) score
11 -15

@ Upper Lower (IV) score 5 -
10

ML ower (V) score <5
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Table - 4: Associations of Drug resistance rate in per-
centages in various SEC.
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SEC profile Upper (1) GpPer Middle || ,er Middle (Il) |Upper Lower (IV)  |Lower (V)
Chi-

No % No |% No % No % No (% square bf Pvalue
Name of the Drug

(n=3) (n=10) (n=42) (n=40) (n=5)
Norfloxacin (NR) 3 100 9 90 38 90.48 37 92.5 5 100
Cefadroxil (CD) 3 100 6 60 25 59.52 24 60 4 80
Gentamicin (G) 2 66.67 8 80 31 73.81 32 80 5 100
Nalidixic acid (NA) 3 100 6 60 25 59.52 22 55 3 60
Amikacin (AK) 1 33.33 4 40 12 28.57 17 42,5 1 20
Netilmicin (NT) 2 66.67 7 70 19 45.24 23 57.5 5 100 1226 " 1
Ciprofloxacin (CIP) 2 66.67 9 90 32 76.19 27 67.5 5 100
Cefaclor (CFC) 3 100 9 90 25 59.52 31 77.5 5 100
Ceftriaxone (CTX) 2 66.67 8 80 28 66.67 23 57.5 4 80
Cefuroxime (CXM) 0 0 5 50 28 66.67 16 40 3 60
Cefoperazone (CPZ) 3 100 9 90 36 85.71 31 77.5 5 100
Oxacillin (OX) 0 0 2 20 12 28.57 1Al 27.5 3 60

Fig - 3: Associations of socio-economic status and no. of
drug showing resistance above 25%, 50% 75% and at

100%.
14
17 11
10
10+ 2 ® Above 25%
g " B Above 508
5 55 - 3 Above 75%
o I 1 m At 100%
o4 : 'Zﬂ 8 Chi-zquars = 16 3
" T i ) o D=2
Upper (]  Uppe Lo Lippe Leveer (W 7
Middle (1) Middle (1) Lower [8] P=01
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