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Abstract

Background: Proximal femoral insufficiency fractures are increasingly common in the elderly population. Urinary tract infection (UTI) 
is the most common associated complication in this group of patients with these injuries and may add to an already severe morbidity 
and mortality. The incidence of patients presenting with an established UTI from home is unknown as most research focuses on UTIs 
that occur after hospital admission. The aim of the study was to determine the prevalence of UTIs on admission and to compare urine 
culture results and patient profiles of these patients.

Methods: Forty patients presenting with a proximal femoral insufficiency fracture were identified on admission to casualty. A urine 
specimen was taken according to a standard protocol and sent for microscopy, culture and sensitivity (MCS). The organism and 
sensitivity profiles were determined from all positive MCS samples. Risk factors and patient demographics were identified using a 
questionnaire.

Results: Twenty of the 40 patients (50%) had a positive culture from the urine MCS. The most common organism was Escherichia coli 
(55%) [CI = 33.2; 76.8%] and the most common antibiotic sensitivity was to amoxicillin/clavulanic acid. Most of the organisms identified 
were resistant to ampicillin/amoxicillin and trimethoprim/sulfamethoxazole. Significant risk factors associated with an increased 
prevalence were female sex and the age of the patient.

Conclusion: The prevalence of UTI in elderly patients with proximal femoral fractures is underestimated. Higher risk patients for 
presenting with a UTI from home are the elderly female patients above 80 years of age. Screening for, diagnosing and treating UTIs 
earlier has clear benefits for this specific group of patients to potentially decrease overall morbidity and mortality. 

Level of evidence: Level 4
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Introduction

Patients with proximal femoral fractures are known to suffer from 
many complications ranging from delirium, pneumonia, venous 
thromboembolism and bed sores. However, none of these are as 
common as urinary tract infection (UTI).1 With our elderly population 
growing, there is an increase in the incidence of proximal femoral 
insufficiency fractures. These fractures pose a major problem to 
health care workers and place great constraints on our health care 
system. Due to many physiological constraints on an already fragile 
system, underlying minor conditions like a UTI can have a marked 
effect on patient morbidity and mortality.

Many patients develop a UTI during the hospital stay with 
an estimated incidence of >25% of patients affected. However, 
the prevalence of UTI already present before or at admission 
from home is unknown.1-3 We could only find a few studies that 
looked specifically at the prevalence of UTI at presentation. The 
prevalence of UTI on arrival at hospital and admission is reported 
as 16% with results being defined as a positive urine culture. This 
study by Dolk et al. was done in 1989 and since then our population 
and microbiological profile has changed significantly.2

In this prospective study the aim was to determine the prevalence 
of UTI in all elderly patients presenting with proximal femoral 
insufficiency fractures from home by collecting urine samples on 
presentation in casualty, and thus establishing the true incidence 

in our specific population. We also aimed to determine the relevant 
risk factors for presenting with a UTI, as well as to identify the 
causative organisms and their sensitivity profile.

Materials and methods 

This prospective observational study was conducted in the 
Department of Orthopaedic Surgery at Steve Biko Academic 
Hospital in Pretoria between November 2015 and July 2017. All 
patients aged 65 years and older presenting with a proximal femoral 
insufficiency fracture were included. The term ‘proximal femoral 
insufficiency fractures’ included both neck and intertrochanteric 
femur fractures. These patients were screened for UTIs and 
their specific patient demographics recorded using a standard 
questionnaire. Exclusion criteria used were for patients presenting 
with a high energy traumatic fracture as well as those that had a 
urinary catheter insertion pre-admission. If the duration between 
the injury and admission was more than seven days or if the 
patients had received any antibiotics within the last three months, 
they were also excluded.

All patients with proximal femur fractures are routinely 
catheterised as is the normal protocol in our unit with a urine 
sample sent for urine microscopy, culture and sensitivity (U-MCS). 
The collection and testing protocol was devised in conjunction 
with the Department of Medical Microbiology at the University of 

Table I: Patient demographics and risk factors for UTI

Risk factor N % Mean P-value Odds ratio P-value with UTI

Age (years)
   With UTI
   Without UTI

40
20
20

100
50
50

80.1 
79.4 
80.9 

0.530

Sex
   Male
      With UTI
      Without UTI

   Female
      With UTI
      Without UTI

      With UTI and age >80 years

10

30

3
7

17
13

25

75

30
70

57
43

0.273

 
3.05 : 1

5.1 : 1

0.149

0.068

Fracture type
   Intertrochanteric
      With UTI
      Without UTI
   Neck of femur
      With UTI
      Without UTI

21

19

9
12

11
8

52.5

47.5

42.8
57.2

57.9
42.1

0.527

1.8 : 1 0.348

Previous fracture
   Yes
      With UTI
      Without UTI
   No
      With UTI
      Without UTI

11

29

4
7

16
13

27.5

72.5

36.4
63.6

55.2
44.8

0.480

0.46 : 1 0.294

Care facility
   Yes 
      With UTI
      Without UTI
   No
      With UTI
      Without UTI

7

33

3
4

16
17

17.5

82.5

42.9
57.1

48.5
51.5

1.000

0.7 : 1 0.618

Ambulatory status
   Community walker 
      With UTI
      Without UTI
   Domestic shuffler
      With UTI
      Without UTI

22

18

11
11

9
9

55

45

50
50

50
50

1.000

1 : 1 1.000
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Pretoria. The collection of urine samples from the patients that met 
the inclusion criteria was done using a standard sterile protocol 
each time. Patients had a urethral catheter placed under sterile 
conditions by a qualified medical doctor. A clean-catch urine 
specimen was collected and taken to the National Health Laboratory 
Service (NHLS) immediately by a member of the orthopaedic on-
call team for urine culture so that it could be processed within two 
hours. Urine samples were processed and tested in accordance 
to the NHLS standard operating procedures. The urine samples 
were processed in a semi-quantitative manner using calibrated 
loops (1 µl) and plated onto UriselectTM 4 (Bio-Rad, California, 
USA), a non-selective chromogenic agar medium. This medium is 
used for the isolation, differentiation and enumeration of common 
urinary tract pathogens. Identification and susceptibility of bacteria 
was confirmed by the VITEK 2 automated identification system 
(bioMerieux, Marcy l’Etoile, France). The U-MCS results were all 
verified and supervised by a qualified medical microbiologist. 

A UTI was deemed positive when the urine culture had ≥105 
colony-forming units (CFU)/ml with no more than two species of 
microorganisms cultured.4 This is in accordance with the Centre 
for Disease Control (CDC) and the NHLS standard operating 
procedure for urines samples. Mixed results were reported when 
more than two species of bacteria were isolated; these were 
considered as a possible contamination and excluded. Additional 
data collected included the identified organisms and the sensitivity 
of the organism cultured.

Patient demographics and risk factors that were collected 
included age, sex and type of fracture. Other risk factors that were 
looked at were whether the patient was residing in an old-age home 
or a care facility. Ambulatory status as well as history of previous 
fractures was also included. These risk factors and demographics 
were captured using a questionnaire with ‘yes’ or ‘no’ answer 
questions, together with an informed consent form. All patients 
in the study gave informed consent. Patients who chose not to 
participate in the study received the same standard treatment and 
were not disadvantaged. Statistical analysis of data was done via 
cross-tabulation using the Fisher exact and chi-squared tests.

Results

In this study period there were 40 patients with proximal femoral 
insufficiency fractures that met the inclusion criteria. Of the 
40 patients, 22 had a positive urine culture. Two patients were 
excluded because they had a mixed growth shown on their U-MCS. 
We were left with 20 patients with a positive urine sample (U-MCS). 

Our study thus shows a prevalence rate of 50% for all patients 
presenting with UTI pre-admission, and from home with a 57% and 
30% prevalence for females and males, respectively. The mean age 
of all participants was 80.1 years with 30 (75%) being female and 
ten (25%) male. A summary of the demographics and risk factors 
is shown in Table I. 

The most common organism identified was Escherichia coli, 
cultured in 11 of the 20 patients with positive cultures (55%)  
[CI = 33.2; 76.8%]. Other organisms cultured included Klebsiella 
pneumoniae (3/20; 15%), Enterococcus faecalis (2/20; 10%), 
Proteus mirabilis (2/20; 10%), Pseudomonas aeruginosa (1/20; 
5%), Staphylococcus aureus (1/20; 5%) and Enterobacter cloacae 
complex (1/20; 5%). Two samples that cultured a mixed result 
were excluded. The distribution of organisms cultured is shown in  
Figure 1. 

The sensitivity profile to commonly used antibiotics of the 11 
Escherichia coli organisms that were cultured is shown in Table II 
as well as that of the other organisms identified in Table III. All 11 
Escherichia coli were sensitive to amoxicillin/clavulanic acid.

Discussion

Patients in the geriatric population have vastly improved their life 
expectancy and are living longer, resulting in an ever-increasing 
number of patients in this group requiring treatment. In this 

 

 
 
Figure 1. Distribution of organisms identified on U-MCS of 20 patients with positive cultures 
 
*****CELESTE PLEASE ITALICISE THE LATIN NAMES IN THE FIGURE (not ‘complex’ at the top, 
and none of the ‘pts’) 

Enterobacter cloacae complex  
(1/20 pts) 5%

E. coli (11/20 pts) 
52%

S. aureus (1/20 pts) 5%

P. aeruginosa (1/20 pts) 5%

P. mirabilis (2/20)  10%

E. faecalis (2/20 pts) 9%

K. pneumoniae (3/20 pts)14%

Figure 1. Distribution of organisms identified on U-MCS of 20 patients 
with positive cultures

Table II: Antibiotic sensitivity profile of the Escherichia coli organism cultured in 11 of the patients with positive urine cultures

E.coli
11 pts

Amoxicillin/
ampicillin

Trimethoprim/
sulfamethoxazole

Ciprofloxacin Nitrofurantoin Co-amoxiclav Cephalosporins

1 R R R NS   

2      R      

3 R R  NS  

4 R NS    

5 R NS    

6 R R    NS

7 R R  R   NS

8 R R  NS  

9 R R    

10            

11 R R   R  NS

Cephalosporins = cefazolin (1st generation), cefuroxime (2nd generation), cefotaxime (3rd generation)
 (Note: = Sensitive to drug; R = Resistant to drug; NS = Not specified)
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specific patient demographic, the incidence of proximal femoral 
insufficiency fractures is higher than ever and still on the rise.5,6 
With the prevalence of these fractures expected to double between 
1990 and 2040 and with no real advances in outcomes, more 
innovative treatment plans have to be considered.5 Globally the 
mean mortality rates of these patients are currently 30% at six 
months post trauma, with a massive 50% of patients losing their 
independence post injury.6

This problem has led to the implementation of protocols in 
the management of patients with proximal femoral insufficiency 
fractures with specific emphasis on prevention, early diagnosis and 
goal-directed treatment of complications, as well as the condition 
itself. The shift has gone from single care to care involving an entire 
orthogeriatric team that includes multiple health care professionals 
to treat and prevent specific complications.5 

Many of these elderly patients have several comorbidities 
and their functional reserve is not that of younger patients. As a 
result, these patients often suffer from many complications after a 
proximal femur fracture as well as the surgery that follows. These 
complications rather than the fracture itself have been shown to 
play a major role in functional decline, increased mortality and 
prolonged hospital stay.7 

The most common complication in patients with proximal femoral 
insufficiency fractures is UTI.1 Many patients develop a UTI during 
the hospital stay with an estimated incidence of >25% of patients 
affected. 1-3 From the study by Dolk et al. of 282 patients with 
hip fractures, the prevalence of UTI already present before or at 
admission from home was 16%.2 The relevance of a high rate of 
UTI pre-injury and on presentation is that with earlier diagnosis and 
management of these UTIs one could potentially minimise patient 
morbidity and mortality.

Results from our study show a prevalence of 50% with 20 of 
the 40 patients included presenting with a positive urine culture. 
The prevalence of pre-existing UTIs from home is thus higher than 
initially expected in our group of patients. Our study specifically 
looked at those patients who presented with an established UTI 
from home as opposed to those who develop a UTI during the stay 
in hospital. This high prevalence places our specific population at 
increased risk of morbidity and mortality.

Elderly patients often suffer from many age-related chronic 
comorbidities that may require a prolonged work up or resuscitation 
pre-operatively. One of these common comorbidities is UTI. This 
may lead to an increase in the time from injury until time of surgery. 
McGuire et al. in a large multicentre study consisting of 18 209 
patients treated found that a delay in surgery beyond 48 hours 
showed a 17% increase in the 30-day mortality.8 These figures have 
been reciprocated multiple times, all showing that a delay in surgery 
for more than 48–72 hours is linked to increased morbidity and 
mortality. International guidelines thus suggest that surgery should 
take place within 24–48 hours from injury.8,9 With this time frame in 

mind, urine for MCS taken on admission is unlikely to show a result 
at the time of surgery or even by the first day post-operatively. By 
knowing the true prevalence of UTI at first presentation and which 
patients are at risk of presenting with a UTI enables one to act and 
intervene earlier. This improves empirical treatment decisions in 
clinically suspicious cases without confirmed infections where the 
organisms and sensitivities are not yet available.

Prosthetic joint infection (PJI) remains a great challenge facing 
orthopaedic surgeons worldwide. Most research is focused on 
elective arthroplasty and shows a risk of about 1% for PJI for 
patients treated electively for osteoarthritis. Elderly patients  
(>65 years) with proximal femoral fractures, however, represent a 
distinct group at higher risk of PJI and should not be viewed the same 
as patients undergoing elective hip arthroplasty. This incidence 
increases exponentially in cases of traumatic joint replacements 
where PJI rates are as high as 9%. The mortality and morbidity 
rates are substantially higher, with mortality going up from 21% in 
the non-infected group to 47% in the group with PJI.10,11 Literature 
has shown that patients who experience any complications during 
their hospitalisation for proximal femoral insufficiency fractures 
have a threefold increase in one-year mortality when compared to 
patients who have no complications.7 

UTIs have not been linked to be directly causative of PJI, but 
have been shown, together with increased waiting time to surgery, 
to be a statistically significant risk factor for development of PJI.10 
Yassa et al. did a retrospective analysis in the UK of 367 patients 
with a high prevalence rate of pre-operative UTI following proximal 
femur fracture and also found a strong relationship between pre-
operative UTI and the development of post-operative surgical site 
infection.12 The organisms identified from a PJI are different in many 
cases from the organism causing the UTI, thus further emphasising 
that it is not usually directly causative but rather a significant risk 
factor.

UTIs are also considered an important risk factor for delirium and 
contribute to prolonged hospital stay for another two to three days 
on average. Early treatment of UTI decreased the risk of delirium, 
thus further decreasing hospital stay and improving patient 
morbidity.12-14

In the South African health care system there is great emphasis 
on saving money and decreasing the cost of health care. Research 
has substantiated this clear financial implication and shows 
that almost 20% more money is being spent per patient with 
complications, when compared to uncomplicated cases.3 UTIs are 
shown to predispose patients to a longer hospital stay (up to five 
days) and this may further increase the development of nosocomial 
complications contributing to further rising cost.1,7

Our study also looked to identify possible patient demographics 
and relevant risk factors that may predispose to presenting with a 
UTI as shown in Table I. The mean age of patients presenting was 
80.1 years. The majority of patients with a UTI from home were 

Table III: Antibiotic sensitivity profile of the other organisms cultured

Organism Sensitivity Resistance

Klebsiella pneumoniae Amoxicillin/clavulanic acid, trimethoprim/
sulfamethoxazole, ciprofloxacin

Amoxicillin/ampicillin, nitrofurantoin
(one organism was resistant to trimethoprim/
sulfamethoxazole and 2nd generation cephalosporins)

Enterococcus faecalis Vancomycin, gentamicin Amoxicillin/ampicillin

Proteus mirabilis Amoxicillin/clavulanic acid, ciprofloxacin and all 
cephalosporins

Amoxicillin/ampicillin

Pseudomonas aeruginosa Cefepime, ceftazidime Amikacin

Staphylococcus aureus Cloxacillin, trimethoprim/sulfamethoxazole Amoxicillin/ampicillin

Enterobacter cloacae complex Cefepime, ertapenem 1st, 2nd and 3rd generation cephalosporins, 
ciprofloxacin, gentamicin, amoxicillin/clavulanic acid
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female (85%) with only three male patients also having a positive 
urine sample. The prevalence specific to sex was 57% for females 
and 30% for males. This compares well with work done previously 
by Dolk et al. in which they also showed their typical patient profile 
at highest risk as elderly female patients.15

Statistical analysis of all the risk factors found a relative 
significance with regard to female sex to increase the prevalence 
of pre-existing UTI (p=0.149) with an odds ratio of 3:1. Age above 
80 years seems to be a confounding factor when it is added to 
female sex, significantly increasing the odds ratio to 5:1 (p=0.068). 
Other risk factors such as fracture type (p=0.527) and history of 
previous fractures (p=0.480) were found to be less significant as 
independent risk factors. The ambulatory status of the patient and 
if they presented from a care facility was not significant. Elderly 
female patients (over age 80 years) with proximal femur fractures 
are thus at a five times greater risk of presenting with a UTI from 
home. Larger studies are, however, needed to evaluate risk factors 
more accurately. 

The most common organism identified was Escherichia coli. 
This organism was cultured in 11 of the 20 patients with a positive 
urine culture sample (Figure 1). The majority of the Escherichia 
coli cultured were sensitive to more commonly used antibiotics 
like ciprofloxacin, nitrofurantoin and amoxicillin/clavulanic acid. 
Most of the Escherichia coli showed resistance to amoxicillin/
ampicillin and trimethoprim/sulfamethoxazole (Table II). This is an 
area of concern as these traditionally acceptable empirical and 
prophylactic antibiotic choices for management of UTI seem to be 
becoming more resistant. The results also suggest a possible shift 
from using ciprofloxacin or nitrofurantoin as first choice of cover 
for this organism to amoxicillin/clavulanic acid. Organisms cultured 
other than Escherichia coli showed a tendency to be more drug 
resistant. 

The bacterial organism profile identified in our study correlates 
with the retrospective analysis done by Yassa et al. in patients with 
hip fractures where they also found the most common causative 
organisms of the urinary tract to be Escherichia coli, followed 
by mixed growth, Enteroccocus faecalis and Pseudomonas 
aeriginosa.12 

A retrospective study done by Habte et al. at Dr George Mukhari 
Hospital in Ga-Rankuwa, Pretoria, looked at the profile of common 
uropathogens isolated from urine specimens of 2 203 samples 
received; they reported a high urine sample culture positive rate 
of 51.1% (1 126 samples) with a greater incidence among females 
(64%).16 Escherichia coli was the most common aetiological 
agent identified (39%) with most organisms still susceptible to 
nitrofurantoin. Resistance levels to amoxicillin/ampicillin and 
trimethoprim/sulfamethoxazole were very high and thus they were 
not recommended for the empiric treatment of UTIs. This study did 
not look at the use of amoxicillin/clavulanic acid or ciprofloxacin.16 
The findings of our study are consistent with this study by Habte  
et al. and show similar results. 

Langenhan et al. conducted a retrospective studies study of 
1089 geriatric patents with proximal femoral fractures to evaluate 
the current strategies for peri-operative prophylaxis of infections 
after operative stabilisation. They concluded that immediate 
antibiotic therapy of a prevalent bacteriuria for five days decreases 
the risk of surgical site infection.17 They used ciprofloxacin as the 
first choice for empirical treatment of UTI in conjunction with the 
standard single dose peri-operative cephalosporin (cefuroxime) at 
induction of anaesthesia. Ciprofloxacin offers good cover against 
the organisms like Escherichia coli, Proteus mirabilis, Pseudomonas 
aeruginosa and the Enterococcus found in UTI as well as those 
organisms found in surgical site infection in this specific group. 
This treatment was shown to be effective for this specific group of 
patients with concomitant hip fracture and UTI.17 

The data from our study suggests that ciprofloxacin, nitrofurantoin 
and amoxicillin/clavulanic acid remain good choices for treatment 
of UTIs in our population. Amoxicillin/clavulanic acid may have a 
more important role in the future. 

Re-evaluation of our current strategies for the use of antibiotics 
in orthopaedic surgery is needed however, and evidence-based 
therapy protocols have to be developed by doing larger multicentre 
prospective studies.12,17

Our study has some limitations. A relatively small number 
of patients were included in the study. This was attributed to 
strict inclusion criteria and that the centre where the study was 
conducted is a tertiary referral hospital. Most patients were 
transferred to this facility already having had a urinary catheter 
inserted were excluded. Larger prospective studies will still need to 
be done at multiple centres.16 Another limitation was that there was 
no follow-up as to whether patients that had a positive urine sample 
culture were subsequently treated with antibiotics. It was thus 
not possible to evaluate if this affected the overall prognosis and 
outcome of the patient or whether this contributed significantly to 
the development of the discussed complications. Our observations 
and results only point out the potential complications of UTI in 
elderly patients and those who are at risk, and does not make any 
clear treatment recommendation with regard to the indications for 
treatment, antibiotic classes or duration. These limitations present 
the opportunity for potential areas of future evaluation.

Conclusion

The prevalence of UTI in elderly patients with proximal femoral 
insufficiency fractures is underestimated and higher than expected, 
with our results suggesting up to 50% of patients being affected. 
Higher risk patients for presenting with a UTI from home are 
the elderly female patients above 80 years of age. Screening 
for, diagnosing and treating UTIs earlier has clear benefits and 
potentially decreases overall morbidity and mortality in this specific 
group of patients. By identifying the most common organisms 
and sensitivity profile, patients at a higher risk could be treated 
more effectively and the most common organism targeted more 
specifically. Protocols and evidence-based therapy strategies have 
to be developed in larger multicentre prospective studies for these 
specific high-risk patients.
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