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Abstract

Background: Urinary Tract Infections (UTIs) are the most common bacterial infections. The objective of the study
was to assess UTI prevalence, common bacterial pathogens responsible for UTI, and the drug susceptibility pat-
tern of bacteria towards commonly used drugs for UTI treatment among war-disabled patients admitted to Denden
Military Hospital, Asmara, Eritrea.

Methods: A prospective cross-sectional study was conducted among 236 war veterans who were disabled during
the war and took treatment at Denden Military Hospital. Midstream urine samples were collected in culture bottles.
All collected urine samples were then cultured on different bacteria culture media. Biochemical tests were per-
formed on posi-tive urine cultures based on significant bacteriuria as per the Kass count (>10° organisms/mL).
Antimicrobial susceptibility tests were performed to analyze the resistance/ susceptibility pattern. Statistical Pack-
age for Social Services, version 20.1 was used for data entry and analysis.

Results: The overall prevalence of UTI was 81.7% (193/236). The common isolates were Escherichia coli (E.coli)
73(36.8%) followed by Staphylococcus aureus (S. aureus)38(19.1%). Usage of catheters with culture positivity
was 22 (95.6%), 58 (95%), and 38(90.4%) for suprapubic, Condom, and Urethral Catheters, respectively. The
antibiogram showed 62(84.9%) isolates of E.coli were resistant to Nitrofurantoin, while Staphylococcus aure-
us was found resistant to Tetracycline 25 (65.7%,).

Conclusion: The results showed that most of the disabled patients included in the study were infected with UTI,
and the most common pathogen isolated was E. coli followed by S. aureus. Based on the antimicrobial susceptibil-
ity test, the drug of choice for Gram-negative bacteria can be Amikacin, Gentamycin, and Cefalexin. While for
Gram-positive bacteria it can be Ampicillin.
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Introduction

Urinary Tract Infections (UTIs) are the most common -

bacterial infections, as they contribute toone-third of
all nosocomial infections. Implications of UTIs are
severe as they impose great morbidity, mortality, and
serious economic consequences on public health.”
The magnitude of UTI severity ranges from self-
limiting infection to death-causing systemic disease.
Globally, millions of people have UTI each year, and
the same number of people are at risk of acquiring
this infection.! Diabetes mellitus, advanced age, uri-
nary tract obstruction, immune suppression, and neu-

rological disorders are the risk factors that make peo-
ple susceptible to UTIs. Diverse microorganisms are
adduced with UTIs, the most prevalent are Escherichia
coli, Klebsiella pneumoniae, Proteus mirabilis, Entero-
coccus faecalis, Staphaylococcus aureus, and Staphylo-
coccus saprophyticus.” There are many published re-
ports in the last decades which drew a conclusion of
increased drug-resistant bacteria in UTIs worldwide.
In earlier studies, it is also concluded that the microor-
ganism responsible for UTIs and its drug sensitivity
pattern can be changed based on the geographic and
biological status of the subjects.* Antimicrobial re-



sistance is always a major concern for many life-
threatening infections. In the case of UTIs self-
medication and poor diagnostic and culture facilities
are the major factors considered for antlmlcroblal
resistance in many developing countries.” Therefore,
in a developing country like Eritrea, antibiotic treat-
ment for Urinary Tract Infections must rely on the
institutional susceptibility profile of the bacteria. Nu-
merous published studies state that those people who
are unable to empty the bladder due to neurological
conditions like stroke, multlple scler051s and spinal
cord injuries often require catheters.®There are reports
which manifest a strong relationship between catheter
usage and UTIs.”*Urinary Tract infected patients are
generally catheterized for their safety and prevention
of further complications, but extended catheter usage
increases the risk of morbidity among hospital and
nursing home admitted UTI patients.’

Catheter-related infections are widespread if the use
of catheters is not properly directed.An earlier study
reported that around 12% to 16% of total hospitalized
patients are catheterized, and the majority of them
don’t have proper direction and knowledge about
catheter usage and its impact on the health of hospi-
talized patients. A report from The American Nation-
al Healthcare Safety Network (NHSN) mentioned
that almost 75% of UTI-infected patients in the hos-
pital are related to extended usage of a catheter, and it
is considered a high-risk factor for developing Cathe-
ter-Associated Urinary Tract Infection (CAUTI).'*"!
Long-term health consequences are widespread in
any armed conﬂlct even in fighters who return to
civilian life."*Many government and Non-government
organizations (NGOs) participate actively in the treat-
ment and compensation of war—dlsabled people, as it
is a major and long commitment.”> Any armed con-
flict causes a serious impact on the physical and men-
tal health of combatants, the same issues were noticed
by many Eritreans after the Ethio- Eritrean war. After
independence, the Eritrean government released
many war-disabled veterans from active duty, which
helped them lead c1V111an life and become productive
members of the society.*The present study was con-
ducted in Denden Military Hospital of Asmara, Eri-
trea. The main responsibility of Denden hospital is
to provide medical services to patriots and to the late
youngsters who participated actively and physically
disabled durmg the war for secunng independence
from Ethiopia. > Therefore, assessing the prevalence
of UTIs and determining the common etiologic
agents along with their susceptibility profiles among
war-disabled patients of Denden Hospital is  im-
portant in planning for any intervention to control the
infection among the patients. Furthermore, the infor-
mation obtained from the current study may be used
in a wider sense to understand the drug resistance of
encountered isolates in association with catheter us-
age and provide reference data for further studies. As
the study was targeted at disabled patients, the find-
ings can be used as a reference to compare the preva-
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lence and etiologic agents with those of physically
normal patients. The identification of resistant organ-
isms to antibiotics will provide a base to revise the
existing treatment guideline.
Materials and methods:
Study Design
This was a prospective cross-sectional study conduct-
ed to investigate the prevalence, identification of
common etiological agents, and the drug resistance
pattern of etiological agents identified among war-
disabled patients suffering from UTI at Denden Mili-
tary Hospital, Asmara, Eritrea.The study was con-
ducted from April - December 2021.
Sample Size
The sample size determination was done using a for-
mula for a small population with an assumption of
50% prevalence, since no previous study was done in
the area. 95% CI, 5% margin of error and 5% of non-
respondent rate gave a final sample size of 236.'°
Sampling Technique
In this study, 236 war-disabled patients who were
taking treatment in Denden Military Hospital for dif-
ferent disabilities were selected using a simple ran-
dom sampling method. Urinalysis, culture, and anti-
microbial sensitivity patterns were performed. The
results obtained were analized with a statistical pack-
age and printed as a hard copy. The results will be
used as a reference for decreasing the prevalence
of UTT in the hospital and modifying any necessary
practices that would decrease the rate of infection.
Reagent Preparation
The analytical part of the study started with preparing
the required materials, reagents, and equipment be-
fore the collection of samples, and transporting them
to the site of analysis. The culture media were al-
lowed to come to room temperature to prevent ther-
mal shock, the media were, therefore, left in open air
in the laboratory before inoculating the samples.
Each sample was labeled with a series of numbers
that contains the date of collection and the sample
code.
Sampling Criteria
The study subjects to be sampled were primarily se-
lected based on whether they have taken any antibiot-
ics within ~ the  previous two weeks;
those individuals who had been treated within two
weeks  with antibiotics were not allowed
to participate in the study. Catheterized patients were
asked to change their catheters before sampling be-
cause contaminating organisms may arise due to the
long-time stay of the catheter.
Sample Collection
A sterile cup labeled with number codes and a ques-
tionnaire was provided for each eligible subject.
The non-catheterized and condom catheter-
ized subjects were asked to clean their genital area
with clean water before they collect their midstream
clean-catch urine. The catheter was changed for all



catheterized subjects before the collection of urine.
The samples were transported to the site of analysis
within one hour of collection in tightly capped cups
using a sample transport box.

Urine Analysis, Cytology, and Sediment gram

A chemical indicator-impregnated test strip was
dipped into a standard urine test tube containing 12-
15ml of urine. The chemical strip develops a color
change as the indicator is exposed to the chemical
constituents of the urine. The urine in the test tube
was then subjected to centrifugation at 2500rpm for
five minutes.Decant, the supernatant,and sediment
were suspended, and a drop was put on a slide with a
coverslip and examined for pus cells, Red Blood
Cells (RBC), bacteria, and casts. An examination is
done initially at a low-power (10X) and then at a high
-power (40X) field. Based on the presence of cells by
microscopy, the samples were categorized as “Full,
much, moderate, and none”.

Inoculation of a Urine Sample
Cysteine-lactose-electrolyte-deficient agar, Mac-
Conkey agar, Mannitol salt agar, Eosin methylene
blue, and 5% Blood agar plates (Oxoid, Ltd, UK)
were used for culturing each collected urine sample.
Approximately 0.002 ml of urine was used with the
help of a calibrated wire loop and streaked on a fresh-
ly prepared differential and selective culture media.
The streaked plates were incubated at 37°C, over-
night,the incubation was extended up to 48 hours for
slow-growing strains. After the completion of incuba-
tion, the plates were inspected for growth and colony
characteristics. If a single bacterium was recovered at
a concentration >10° colony-forming units per milli-
liter of urine, the culture was considered significant
for UTI. Different biochemical tests like Gram’s reac-
tion, Indole test, Methyl red, Voges—Proskauer, Cit-
rate utilization, Tryptophan deaminase reaction
(TDA) Oxidase, Catalase, Triple Sugar Iron test
(TSI), Fermentation of carbohydrates (such as glu-
cose, sucrose, mannitol,) and utilization of Amino
acids (such as Lysine, Ornithine, Arginine), was done
with the bacterial colonies differing in size, shape,
and color for further characterization and identifica-
tion of bacteria at the species level.'”2°All Biochemi-
cal reagents were obtained from (Oxoid, Ltd, UK).

Antimicrobial Susceptibility Test

The antibiotic sensitivity profile of each isolate was
done by the Kirby-Bauer disc diffusion method using
Mueller Hinton Agar (Himedia®,Mumbai, Maharash-
tra, India).”’ Eleven commercially available antibiotic
discs for Gram-negative and seven for Gram-positive
(Himedia®, Mumbai, Maharashtra, India) were
used for the identification of antibiotic susceptibility.
The isolates were recorded as “sensitive, intermedi-
ate, or resistant” based on the Clinical Laboratory
Standards Institute (CLSI 2019) criteria.”®

Quality Control of Materials and Reagents
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To maintain the quality of the specimen and to come
up with the required viability of the microorganisms,
urine which had not stayed greater than an hour was
inoculated. Along with this, to signify the quality
of media, the powder form of different types of
agar was checked for the expiration date. After prep-
aration, all culture media were incubated in an incu-
bator at the beginning (100%) and following (10%)
to control growth and predict the degree of contami-
nation. The quality control of all solid and liquid me-
dia for different tests was done by inoculating known
standard organisms like (American Type Culture
Collection) ATCC 29213 for S.aureus
and ATCC 25922 for E.coli.

Ethical Consideration

Since Denden Military Hospital is a resident of war-
disabled patients, it encompasses high ethical issues.
The research got ethical clearance from the ethical
committee of Asmara College of Health Sciences and
the Ministry of Health, Asmara, Eritrea ( ACHS/
SAHP/ 03/2019). Personal consent was taken from
each participant after explaining the purpose and pro-
cedure of the study. The patients’ results in this study
were kept confidential. The overall study results were
given to the administrators of the hospital to use as a
base for further intervention in the control and pre-
vention of UTIs, which can help the patients get bet-
ter treatment and care.

Data Analysis

Data were analyzed using SPSS version 20.1. The
UTI status was recorded as present or not present as
our ?rimary outcome, and if the number of bacteria is
>10°/mL in the urine, it implies the presence of UTL
The total prevalence of UTI was calculated by divid-
ing the number of participants by the total number of
study subjects who took the culture test with the pres-
ence of >10°/mL of bacteria in their urine. To de-
scriptively summarize the categorical characteristics
of the study participants,frequencies and percent-
ages were used. For testing the difference in propor-
tions of UTT across categorical variables, Pearson Chi
-square/Fisher Exact Test was used. The P-value of <
0.05 was considered significant in analyzing the rela-
tionship between variables. The odds ratio and 95%
Confidence Interval (CI) were also calculated to
identify statistical significance.

Results

Description and clinical information of the study
subjects

The participants of this study were 236 war veterans
who were disabled during the war and taking treat-
ment at Denden Military Hospital. Those patients
who gave consent and complied with the designed
criteria of selection were selected for the study. Out
of the 236 participants involved in the study, 226
(95.7%) were males. The mean age of the subjects



was 46.7 years with a standard deviation of 7.9 and
ranged from 27 to 70 years. No demographic and
socioeconomic status of the study participants were
collected for the study. From a total of 236 partici-
pants who had not taken any antibiotics within the
last two weeks, 208(88.1%) had at least one com-
plaint of UTI. While the remaining 28(11.8%) did not
have any complaint of UTI during their disabled peri-
od of life. Out of the 208 participants who had at least
one complaint of UTI, 150 (72.1%) were experienc-
ing a recurrent infection and the rest 58(27.8%) just
had a history of UTI infection without recurrence.
The subjects of the study had different statuses of
catheterization ranging from non-catheterized 110
(46.6%) to Condom catheterized 61 (25.8%), Urethral
catheterized 42 (17.7%), and Supra-pubic 23 (9.7%).

Urine Culture Results of War-Disabled Patients in
Denden Hospital
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Urine culture was carried out on all 236 participants,
where urine samples were inoculated into different
culture media. The outcome of the culture result indi-
cated 193(81.7%) with positive growth, and the re-
maining 43(18.2%) showed no growth on any of the
media inoculated. Among the 193 participants who
showed significant growth, 65(33.6%) were with
more than one isolate, while the remaining 128
(66.3%) showed a single isolate. In total, 198 isolates
with 21 different species were recovered from 19
growth-positive participants. Based on the findings,
E. coli, a Gram-negative bacterium, with the greatest
percentage and frequency 73(36.8%), followed by
Staphylococcus aureus 38(19.1%) the only Gram-
positive bacteria found in this study.P. aeruginosa
and P. mirabilis,the other Gram-negative bacteria
together were 30 (15.1%), while the rest were made
57 (28.7%). Different types of biochemical tests and
Gram staining were done to differentiate bacteria at
the species level. (Figure 1)
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Figure-1: Type and Frequency of Organisms Isolated from Urine Specimen of Disabled Patients in Denden

Military Hospital, Asmara, Eritrea

Relationship of Urine Chemical and Sedimenta-
tion Tests with Culture results of Disabled Pa-
tients in Denden Hospital

Routine microscopic and chemical tests were per-
formed on all 236 urine samples for different types of
diagnostic parameters like Red Blood Cells, pus cells,

bacteria, chemical tests for leukocytes, and blood
nitrate test. The detailed results are shown in Table 1
Logistic regression of variables was also done to
identify a significant or nonsignificant relationship
between diagnostic parameters and the growth of
bacteria in urine samples of War Disabled Patients
(Table 2).
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Table 1: Urine Chemical and Sedimentation test results of Disabled Patients in Denden Hospital, Asmara, Eritrea

Diagnostic Parameters Grade Total (236) Growth of Bacteria (193) Chi (c2), P-value
Neg (n=62) 47(75.8%) c2=5.08
Chemical Leukocyte Test 11 (n=25) 18 (72%) P Value <0.044
+2 (n=36) 32 (88.8%)
+3 (n=113) 96(84.9%)
Neg (n=86) 57 (66.2%) c2=34.22
1 (n=30) 21 (70%) P Value <0.001
Chemical Blood Test +2 (n=40) 40 (100%)
+3 (n=25) 25 (100%)
+4 (n=55) 50 (90.9%)
Chemical Nitrite Test Positive (n=98) 92(93.8%) c2=16.46
Negative (n= 138) 101(73.1%) P Value <0.001
Pus cell Microscopy Full of (n=125) 118 (94.4%) c2=60.19
Many (n=16) 14 (87.5%) P Value <0.001
Moderate (n=12) 12 (100%)
Few (n=36) 28 (77.7%)
None (n=47) 21 (44.6%)
RBC Microscopy Full of (n=28) 28 (100%) €2=23.90
Many (n=32) 31 (96.8%) P Value <0.001
Moderate (n=9) 9 (100%)
Few (n=62) 52 (83.8%)
None (n=105) 73 (69.5%)
Bacteria Microscopy Full field (n=14) 12 (85.7%) c2=26.61
Moderate (n=30) 30 (100%) P Value <0.001
Few (n=46) 46 (100%)

None (n=146)

105 (71.9%)




Table 2: Logistic regression of variables about different Diagnostic Parameters
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Diagnostic parameters  Grade Growth of Odds Ratio 95% CI P-value
Total (236) Bacteria (193)
Neg (n=62) 47(75.8%) - - -

Chemical Leukocyte

Test
+1 (n=25) 18 (72%) 1.219 0.427-3.478 0.712

Chemical Leukocyte

Test +2 (n=36) 32 (88.8%) 0.392 0.119-1.289 0.123
+3 (n=113) 96(84.9%) 0.555 0.255-1.207 0.137
+3 (n=25) 25 (100%) - - -
+4 (n=55) 50 (90.9%) 0.197 0.071-0.546 0.002

Chemical Nitrite Test Positive(n=98) 92(93.8%) 0.178 0.072-0.441 <0.001
Negative (n= 138) 101(73.1%) - - -

Pus cell Microscopy Full of (n=125) 118 (94.4%) 0.048 0.018-0.125 <0.001
Many (n=16) 14 (87.5%) 0.115 0.024-0.565 0.008
Moderate (n=12) 12 (100%) - - -
Few (n=36) 28 (77.7%) 0.231 0.087-0.611 0.003
None (n=47) 21 (44.6%) - - -

RBC Microscopy Full of (n=28) 28 (100%) - - -
Many (n=32) 31 (96.8%) 0.074 0.010-0.563 0.012
Moderate (n=9) 9 (100%) - - -
Few (n=62) 52 (83.8%) 0.439 0.198-0.971 0.042
None (n=105) 73 (69.5%)

Bacteria Microscopy Full field (n=14) 12 (85.7%) 0.427 0.092-1.991 0.279
Moderate (n=30) 30 (100%) - - -
Few (n=46) 46 (100%) - - -

None(n=146)

105 (71.9%) -




Relationship of Catheter usage with Culture Re-
sults and Development of Infection

In our study, out of a total of 236 participants, 126
(53.3%) were catheterized with different types of
catheters and the rest 110(46.6%) were non-
catheterized. Urinary tract infection was high in cath-
eterized participants compared to non-catheterized
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118 (93.6%) (Chi ¢2=25.57, P value<0.001). In our
study, we found 208 participants out of 236 had at
least one complaint of UTI during the disability peri-
od. The analysis of results concerning catheters are
shown in Tables 3 and 4.

Table 3-: Association of Catheter Usage and Culture Growth Pattern

Type of catheter Growth (n=193), No Growth (n=43), Chi (c2), P-value
Catheter Supra pubic (n=23) 22 (95.6%) 1(4.3%) c2=1.08
P>0.50
Urethral (n=42) 38 (90.4%) 4 (9.5%)
Condom (n=61) 58 (95%) 3 (4.9%)
Sub total (n=126) 118(93.6%) 8 (6.3%) c2=25.57
P value<0.001
No catheter (n=110) 75 (68.1%) 35 (31.8%)

Table 4: Logistic regression of variables to establish an association of Catheter Usage and Bacterial Culture

Growth Pattern in War Disabled Patients

Type of catheter Growth No Growth Odds Ra- 95% CI P-value

Catheter Supra pubic 22 (95.6%) 1(4.3%) 0.879 0.0871-8.905 0.913
Urethral (n=42) 38(90.4%) 4 (9.5%) 2.035 0.431-9.606  0.369
Condom (n=61) 58 (95%) 3 (4.9%) - - -

Sub total (n=126) 118(93.6%) 8 (6.3%) 0.145 0.064-0.330

No catheter (n=110) 75 (68.1%) 35 (31.8%) - - -

Antimicrobial Susceptibility Pattern of Isolates

A total of 173 common isolates obtained after urine
culture were tested against several drugs to assess
their antibiotic susceptibility patterns. Eleven differ-
ent antibiotics were used for 135-Gram-negative bac-
teria, and 7 antibiotics were tested against 38 Staphy-
lococcus aureus isolates. The selection of antibiotics
was based on the treatment guidelines of the country
for treating different bacterial infections.”>°.Gram-
negative bacteria were found sensitive to Amikacin
(76%), Gentamycin (72.5%), and Cefalexin (69%),
and resistant to Nitrofurantoin (78%), Ampicillin
(69.3%), Co-trimoxazole (71.2%), and Nalidixic acid
(68%). Of Gram-negative isolates, E.coli showed
higher sensitivity to Amikacin (79.4%) and Gentamy-

cin (75.3%), while it was resistant to Nitrofurantoin
(84.9%) and Ampicillin (75.3%). Pseudomonas spp.
showed higher sensitivity to Cefalexin (77.7%) and
Gentamycin (77.7%), but showed resistance to Ni-
trofurantoin (55.5%) and Nalidixic acid (61%). Pro-
teus spp. showed higher sensitivity to Amikacin
(85%), and Gentamycin (85%), but were resistant to
Ampicillin (100%), Nitrofurantoin (100%), and Co-
trimoxazole (100%).Table 5 Only one type of Gram
-positive bacteria was isolated and it showed a high-
er level of sensitivity to Amikacin (92.1%) followed
by Ciprofloxacin (71%) but was found resistant to
Tetracycline (65.7%).Table 6
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Table 5: Antibiotic Sensitivity Pattern of Selected Gram-negative organisms to standard antibiotics among UTI
patients of Denden hospital, Asmara, Eritrea
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Tetracycline

Table 6: Antibiotic Sensitivity Pattern of selected
Gram-positive organisms to standard antibiotics among
UTI patients of Denden hospital, Asmara, Eritrea

o X gl X \wn X
(=) (=) (=)
— ) S N =
> @ *® ™
Q N=) ~ )
s N Nl
j
~N
)
2
Mmoo 0w ® ® ¥
S o —
™ — N
£ w -
< O —
=
)
=
=
Q
< X g X «@ X
N = = — =
s © — N
= ol o <
5 v — o
&}
o~ o o o 0 S
S S >
~ 3] o~
=)
o o~
(=3
- p—
O
= X el X — X
o | O S S - 3
o — x )
= o o~ 0
< Ne) N
>
" ° n NS
=) (=)
o S S
- p— —
g ol =~
=N
< 1 1
= = =]
2 5 ¢ £ = 5
e ~ 1SN
o .
= )
= @\l
-
)
=
=
)
&
.8
(5] ~—
> 3 =
4: E =
— v
72} = . —
=] Q N
2 Q
w2 — ~

Erythro-Erythromycin Ampi-Ampicillin ~ Vanco-
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Cipro-Ciprofloxacin Genta-Gentamycin Chlorom-

Chloramphenicol
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Discussion

To our knowledge, the current study is the first to
determine the Prevalence, common Etiologic agents,
and Antimicrobial Susceptibility Patterns of UTI
among war Disabled Patients in Asmara, Eritrea.

The government of Eritrea within its limited re-
sources always took a maximum attempt to help and
assist people who were with war disabilities, to gain
maximum potential, and to minimize the suffering
that the war veterans experienced during the conflict.
Along with Eritrean government efforts, the people
of Eritrea also have great respect for the war-disabled
veterans, and there is always an honor for the great
service and sacrifices which they rendered for their
liberty and security. The Eritrean government along
with the people also recognizes the rights of war-
disabled veterans, the right to be treated with respect
and dignity."*

A planned and well-organized assessment should be
a priority regarding identifying health issues and
solving those issues in special groups like war-
disabled veterans.’'

Agha et al. in their study mentioned a disparity be-
tween the resource allocation and health status of the
general population and war veterans.’> Armed con-
flicts lead to battlefield injuries, and these injuries
can be long-term physical or mental, and can severe-
ly affect their response to treatment.***Therefore,
healthcare planning and resource allocation to veter-
ans should be different and more special than the non
-veteran patient population.*

Battlefield injuries can cause different types of disa-
bilities. The most common and accepted disabilities
among war veterans are eye and ear disorders, mus-
culoskeletal disorders, and mental health disabili-
ties.”> The mortality rate among war veterans with
lower extremity amputations is higher than the nor-
mal population in a 24-year follow-up study.’*While
another study conducted among war veterans report-
ed that kidney and urinary tract diseases are one of
the most prevalent illnesses.”’

Here in our study, we have taken war veterans from
Denden Military Hospital which is treating patients
with all forms of disability. The prevalence of UTI
among our patients is (81.7%), which is comparative-
ly similar to combatants of world war I, as approxi-
mately (80%) of them died due to pyelonephri-
tis.®®*’At the same time, any war disability requires
short or long term hospitalization, and 40%
of nosocomial infections are urinary tract infec-
tions.”In our study, all war disabled patients were
taking treatment in Denden Military Hospital.
Structural,physiological and behavioral disorders as
well as demography are generally considered risk
factors for UTI, among which, structural and physio-
logical disorders are the most commonly accepted
risk factors.41Amputations,urogenital, urethral, and
spinal cord war injuries can lead to long-term disabil-
ity, and these injuries can also be risk factors for



UTL*** In our study, we have not taken any account on
the type of war injuries, instead,we focused only on war
disabled veterans.

Catheter usage has a great impact on the risk of UTL
0ut of 236 war-disabled patients, 126 (53.3%) were
using different types of catheters for bladder drain-
age.Those subjects who were using catheters showed a
high prevalence of UTI compared to those who were not
using any catheter. Previous studies showed that patients
with genitourinary, urethral, and spinal cord war injuries
often require catheteres for bladder drainage, and some
cases of war amgutatlon also need a catheter for UTI
management.*'****° Bacteremia is another health issue
associated with catheters among UTI patlents the case
fatality rate is three tlmes higher in comparison to non-
bacteriuric pat1ents

In the present study, catheterized participants were using
different types of catheters, which include suprapubic,
urethral, and condom, and all of them showed a high
presence of bacteria in their urine culture. Earlier studies
done on Spinal cord injury patients reported that bacteri-
uria is less common with intermittent catheterization
(70%) compared to indwelling catheters (98%).*!

The results of our study on catheterized participants are
validated by the previous reports, which showed that the
usage of either suprapubic or urethral catheters can lead
to serious UTIs compared to non-
catheterized participants. Earlier studies suggested that
the usage of condom catheters lowers the incidence of
bacteriuria, and they are more comfortable [50]. At last,
the usage of chronic indwelling catheters must be based
on prolonged comfort for the patient and the mindset of
a physician,which allows them to manage challenges
related to catheters.”!

In our study, there were 110 non-catheterized partici-
pants, and the prevalence of UTI among them was
(68%). As mentioned earlier, the behavior of disabled
people can also be a risk factor for UTL.Therefore, fail-
ing to adjust to disability and having poor personal hy-
giene can be contributing factors to the high prevalence
of UTI in non-catheterized war-disabled patients.*
Battlefield injuries can lead to serious complications of
infections which can result in amputation, loss of func-
tion, or death. Thus, the characterization of the bacteria
could influence the selection of empiric antimicrobial
agents used to prevent infection. In our study, the preva-
lence of Gram-negative bacteria especially E.coli was
high compared to other Gram-negative bacteria. Staphy-
lococcus aureusis the only Gram-positive bacteria re-
ported in the present study.

In earlier studies done on combat-related genitourinary
trauma, extremity injuries, burn injuries,and spinal cord
injuries concerning UTIs, the most frequent bacteria
reported were E.coli, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Coagulase-negative staphylo-
coccus, and Staphylococcus aureus.>*

In our study (100%), patients are living in Denden War
disabled veterans’/military hospital. There are previous
reports that state that Urinary Tract infections are wide-
spread in long—term—care facility residents, and the most
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frequent pathogens isolated were E. coli,Coagulase
-negative Staphylococcus,and Streptococcus.

In the present study, the presence of pus cells, and
white blood cells are proof that these cells failed in
fighting the infection of the body, which causes a
significant growth of bacteria in the body. Pyuria,
which is the presence of pus cells in the urine, is
awarning of microbial infection in the
body.”*While in those patients where there is only
microbial growth (bacteriuria) without pyuria, it is
a sign of diabetes, enteric fever, bacterial endocar-
ditis, or contaminants from the perineum,” as well
as it might be a urlnary tract infection caused by
apathogenic m1croorganlsm such as E.
coli, Klebsiella, and Proteus.”” In the same way, a
positive nitrite test was associated with significant
bacterial growth in the urine samples of War Disa-
bled Veterans. Pathogens such as E.coli, Proteus
species, and Klebsiella species when present in
sufficient concentration in the urine, can reduce
nitrate to nitrites, and this sufﬁcrent presence
of nitrite in urine indicates UTIL * Similarly, a
high count of RBCs in the urine with nitrite and
pus cells also indicates an infection.”

Military conflicts increase the risk of acquiring
new multidrug-resistant stralns of bacteria and
their distribution and spreading.’ There is a great
possibility of the inflow of multidrug-resistant
bacteria by soldiers on deployment. As the soldiers
are repatriated due to appalling diseases or injuries
during deployment, they can easily transfer those
multidrug-resistant bacteria into the hospitals
where they are getting treated in the home coun-
try.*In our study Gram-negative bacilli, especial-
ly E. coli, exhibited a wide spectrum of resistance
to Ampicillin, Nalidixic acid, and Nitrofurantoin,
reducing their empirical usages. Apart from E.
coli, other Gram-negative bacilli such as K. pneu-
monia, Proteus spp, Citrobacter spp,Aeromonas
spp, and Enterobacter spp also exhibited resistance
to similar antibiotics in varying degrees. As there
is a high level of resistance exhibited by Gram-
negative bacteria against routinely used antibacte-
rial drugs such as ampicillin, nitrofurantoin, na-
lidixic acid and Co-trimoxazole,which is a major
upset for the effective care of UTI in war-disabled
people. A study conducted in Denden Hospital,
Asmara, Eritrea also showed a lower level of sen-
sitivity to Ampicillin, Nalidixic acid, and Co-
tr1moxazole agamst a variety of Gram-negative
bacteria.””While in the current study, only Gram-
positive bacteria showed an elevated level of re-
sistance to tetracycline.

Conclusion and recommendation:

The results of our study showed that urinary infec-
tion is an important clinical problem among the
military trauma population. Our results also dis-
played that UTI is also a widespread problem
among long-term—hospital residents. The current
study demonstrated that S.aureus and E.coli are



common pathogens isolated from war-disabled patients
and taking treatment in Denden Military Hospital, As-
mara, Eritrea. This study also found that the presence of
bacteria in urine is high in catheterized patients, in com-
parison to non-catheterized disabled patients. Catheter-
ized patients were using different types of catheters, and
all types of catheter usage demonstrated a high presence
of bacteriuria. The current study also tried to identify the
AST pattern of isolated bacteria to drugs that are in clin-
ical practice in the country for the treatment of UTIL.
Here, we found that most isolated bacteria were resistant
to antibiotics. Healthcare professionals and policymak-
ers of the hospital must consider this resistance pattern
in their clinical practice as well as in the policy-making
process. Based on the results of antimicrobial sus-
ceptibility tests, it is recommended to continue with
drugs like Amikacin, Gentamycin, Ciprofloxacin, and
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Ampicillin for the management of both Gram-
negative and positive uropathogens respectively.
Most importantly, the current AST data can
be used to understand the trends of antibiotic sus-
ceptibility, this can assist clinicians in prescribing
the correct antimicrobial therapy to prevent indis-
criminate use of antibacterial drugs and resistance
emergence.
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